
SWE'4 Position oa sideall pressure was that 
installed cable was acceptable, and the e-going 
evaluation waold provide documeal•tion 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 

SSUP possible on cable pulls without cable 

i :-- :, ^'



The Intustry considered sidevall pressure as the 
ltaitnug-tactor for cable pullin activities, 
therefore, the SUP resolution vill also 4eteraiue 
the resolution to NPT.  

inuimm len a dius 

nBR concerns were actively being *vluated by DUN.  
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 sbl*evWas beinealited sparately.

A fn-al report Providingt a c ::aE sive detaiei;

results, conclusions, and roea .s0toas.usot 
yet available for review.  

SUW. IIT, sad 3B3 issues were to remain ope"::til 
lilt fimal response to qlpstions 1?4sied in MSW8' 

2.3.1.2 Site Specific 

The ma.r - " bissues i the cable palli subsection 
were 51. SW, n.d NM T.- The majority of the 
co cer as this subsection dealt with one • these 
three sAbi ssus. All three subitsies had be 
ideatified previously ris M3 report 1-85-04 .  
AC a result of thei reco ndatites "de ln this 
report, Don was #valuating all tkree subiesses for 
all sites. The actions takes were described 1~ more 
detail in the enerit, portion of the cable polling 
subsection (section 2.3.1.1). owever., specific 
cases were sumarised below.  

"aom concerns gave specific locations where NBU 
problems were preseat. The areas mentioned were 
located and exmined. In neither case were problems 
identified and the concerns were not verified ta ++^Jf^,"^: *•+ suscto (scto ;L,'11 Ilovr ^ pc ,t- .



chok*rs. The use of steel chokers was verified in 
Interviews. HNoever, the stated purpose for their 
use was to prevent injuring personnel itf a 
break rope snapped in a mechanically assisted 
pull. The use of steel chokers for safety purposes 
was verified in the investigation conducted due 
to NSRS report I18S-467, 466, 568, 573, 518, 
575-WBN. Existence of abuse was verified in an 
investigation connected with pulling the unit 1



the issue was undertaken. nhe rest or the concerns 
in the NPT area were so vague that a meaningful 
evaluation was impossible. Novever; their solutiun 
was tied to the DNB evaluation of SUP problems 
which was described further in section 2.3.1.1.  
These concerns were factual and presented a problem 
but corrective action for the problem was 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 electricians.  
An example was cited by inspectors who were 
required to watch simultaneous 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 locations. 6oth areas had
--been.tied to SUP problems beinev1auted 

by -ME. Thfs effobt mas, dencibea fTrth

&.problem: but correcitiveci wis" iniatod.  

befor te t ec ilov concerns ihiluttion a 
of the-issue was undertakinb.  

S bi' were,,nt oi tically.- h 
bconces they l or lack of. tha t

it fric, draiigs' ir lkk cal StiPs t 
red e eo1ŽGenral)Construction Specificatiia o 638 
did, irveal that S alculatias werei not a., 
reguiremeat uuntia otuywer 20, 1%85 with 
Specification Revision Notice S -8--38-6: Th 
absence of a SWP chiculation reiafreia t ai lso 

with Dbit presonnel involved vlthtis issue revea .ed 
that a program had been establishe'd to evaluate6the 
SU problem. ib-3P22.29 1estblished tbe i ori l
for selecting problem conduit• •ans.'•: There e .to 
bel100 cases studied. However, oly~ 8 cases 

- apmting theworst- case edimria wore founhd 

_ -• • -,+ -+ .= .' +• . ,i7 w. . •b.  

Wilkdowns were conducted and sketches weere sde of 
F those cfnd-it runs. M3B prformed the SWP? 

calculation. from these sketches. Twelve of these 
-condutts (more thah the three porcent acceptance, 
criteria) contained cables whose SWP valuesihed boea 
exceeded. DNS had determiui from Energy Power 
Research Institute (VPRI) report £L-3333 thatTVA's 
SUP values were four to five ttms too 
conservative. A SUP 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 s was initiated 
before the evaluation of the issue was undertaken.  

Seven concerns dealt with overfilled conduit. UBN 
NCR 6609 had been generated when specific instances 
of conduit overfill were discovered. In the course 
of dispositioning this NCR, DNS discovered the cable 
outside diameters used by Watts Bar gngineering 
Project (UBWP) in their conduit fill progrma were 
not suditable. Significant Condition Report (SCRs) 
WONSEB8SS9 and 8590 were generated as a result.  

, ---- l- u- .+ _ ,.  
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6er diiti" e in i .i. inc f 

ince porate nto- th? .icofiihiit h ill progbriam. `Zh DME 

. .. . ,";: o & tii.  

ecessary,, b 

k i .- rit, Sn -C:n -

'prtogram,-te abty•ise ubie ta ctaaie _ 
S-- ad d 9a :o , b ?ekie aenk 

,;. -s- e rcrbtt wen a the eovl o its tO I 

* =- *- tobs1e StnderdDS-112.14taken,.vl 

- - . it 69 uS -t 

hee at tbon sUbis t the ih u dwit ith Iproperan tof 
nofa c er cThisSpValurtion onc nraetos tkd 
aprobles he tih of temporary«ca fca ue thbl 

:c.- l Bilntforaebl or ackeat ce prblve) cs tveifedi 

a-re -3 2M wi -.  

t in an itiation tconducted due to Alle atton 

Sleport 1-80is The only asbeito h jacketed cable 

Sfound to hae been pulle th ellow 7r were non-62 
concble or the ice cblondenser air heanri ins unit 

- n-esgn in i 

s- ei4pray cables still in use 
placoOem .adb tTeonrat Alteration Coutrolpob ri, 

those aswasmplete. Workplan (P) 

N55-1 was still' pen pnding c a ittision toi 

iemprop~ra cales, This subissue als tactual 

theproblenswas altited s befor the heevaluation of 
th Subissuoe twas undertako.  

There was one subissue, which dealt with the use of, 
an improper cable lubricant on asbestos Jacketed 
cables. The use of Yellow 77 l14t 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 cables terl repulled 

1515 wssil pn pnig ee;~nt 
Ak-24 t. aopcepoiin o · nlu 
tepoar cabe~ Thssuisu atfct 
an ietiid rolpbu oretieacin o 
th rbemwsiLttdbfreteealaino
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2.3.1.2 Site Specific - UBN (continued) 

using the proper tpe cable lubri ant. Thisijubissue 
was fictial and .dti fieid a problem, but corrective 

-attion for the problei w s initiated before the 
... 0 . evaluation of the subissue was undertaken.  

(O$n subissue reported pullike improperly. I •..d 
cableu to the 480 receptaclis in-the Additional 
.Diesl Geneator i• and that en th poble 
i-n- s c-dltrd, the incoae eneesnsupervisor told ti 
to Ignore It. A n -I i it th bl ei 
revealed there ias a problem vith the ire a'ui z to 
the 46 rcpjtacles in the Additonil m ieWoo t 
Generator Blldunhs whn ciadbI •emU IspositiloU4 
acceptable by DNS in a demnstrition. ihis 

which in no way resembled the coAftiurationlu in & 

_ t _'h same '- ratiain 

plan. The same s uation was-found to have eisted 
ia.other areas in the plant N interviews oithDrC 

Spersonne. In these situations a sa-aler -oe ie 
had been spliced to thei bles and these sma ll er 
cables were connected to tuh receptacles.  
In reration to the secotd portion of the cocern, 
the engIti er was asked I t ws told to ignore 
the problem. The supervisor had indeed saidtAfis, 

- but the eaiaeer 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 ' sun ealuatio.i 

.A conCrn .alt with lmpoptily upport$Nuclear 
Instrumentation System ( 8) cab3lo. .(vieS ok 
design drawings did-n4icq< I- unuspportid 
5 distance between the raceT bw i th i 0 taMles xited 
to the detectors. A literview-vit. -a0 inghouae 
engineer verified that the cables wereir 41ta4led as 
required by Westinghouse design. tie concera .a -ý 
factually accurate, but what it described was o.t a.'-
problem (i.e., not a condition requiring corrective' 
action).  

Two concerns were evaluated which dealt with 
inadequately cleaned conduit. No interview ever 
revealed a problem with rocks or water in conduit 
during a cable pull. All individuals emphasized 
that conduits were required to be cleaned before the 
first cable was pulled through the conduit. The 
concerns were not factual.
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where there were individal concerks in An area, th 
cornc serens eno t evaluted on a catse-by-c•se 
basis. Instead the-ari. was evaluated.  

- ' SUP sad HP siubissui, were detrminied to be 
. ftaictual and identified a •obl. bu tr ieti y 

acti6ii for the problevtqA inittitd before th 
v"aluation of the s-bissui. was un ertiki SRS.

progrsam (applicabtle 'toiSQN) ws inad6acteo to 
accopli-h .able pull cti itieS i ht Ai 
Improper inastillition of' cable could po6t ati..fly 
Invalidate the -enviroieatal qualification' ofthe i 
cable.  

DNE was actively evaluating SIUP sice the in ustr 
- considered SWP as the limitini actor.e At sa ltiba 

o six teen worst-pase.conwauts was made bt I 
designer who hadf beek itwolved with the dsig» of 
most of the conduits in thei Antli rtButildi.

. conduit co uratins e re t abulated. soeene ce 
sketches were drawn, and cable pult cards Vero 
obtained for SWP calculatioi. Thp final , 
calculation for each pull diroction was not Yot 
availabl1for review.  

SCRM SQNSf 529 was generated to document condut.  
overfill of 55 conduits (considered as part ctf the 
SWP and MPT subissues). The SCR 'as dispositioned 
use-as-is. The reason given for this was that 
exceeding conduit till did not constitute a 
failure - it was a violation of values given to 
prevent damage to cable during installation.  
However, it was later discovered that cable outride 
diameters used in the cable till program were not 
auditable. Now values were being Incorporated iato 
the conduit till progra to determine it there were 
any problem conduits. NCRs will be written on any 
conduits where SUP values may have been exceeded.
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The IBR subissue was detirmied to be factual ad4d 
identified a problemi, bt corrective action far the 
proble.was. intiated before the ivaluatibri of. ti 
s bissue.vas undertaken. A review oIf tRS rf.por 
I-85-06-BMN revealedithat a comprehensii ereview of 
cable bend radius issues from 1979 through 1985 
identified several arias of potiatial insadeiie 

dti~atip 6 this poreot wir ie d v to' 

-app-•cabilit to SQ. The lectrclttl insifiriin.  
Branch was conducting a iudy to determine tI' 
effects of the wo st'cise beads to whitb a cib e iad 
or could have been sabjected. Preliminary 
conDasions of thle study indicated that-the 
-worst-cTse bend did not reduc the cables available 
elongation properties below 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 replacemeit of the cablb 
in estio. ..  

The SQN concern which delt with ezepsive Rpifor 
Conas conueetors was factual. A Co-ic tie MAtion 
Riport (CAR) had been ilitiated and all unacceptable 
coanectors had been reworked.  

The subissue which dealt with impropr 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. GaUg (AVG) vire 
and were acceptable based upon a valkthrough, revie w 
of the 'anufacturer's catalog and through 
discussions with ano Bletrical . aintenance engineer.  

The subissue 4iling with MIS cables which was 
determined eneric to SQN through the uBN evaluation 
was not factual at SQR The design of the system 
was different betwu n SQN and WlB. The SQN 
orientation did not have the large distances found 
between th raceway and the detectors as specified 
in the employet 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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2,3.1.3
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Site Specific - SQl (continued)

Based upon interviewswith two Rodificatio 
engineers and field observationi, tei conc 
found fa tal sad presenatid a problem fori 
corrective action had been, or was being,_ 
a result-of an evaluation.

A

1 109)00 
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s4t. Bfi!rcitie - RPM

The cable pulling conceras at B wer. r* divided into 
four sies: PT andSW, NMBIR, 480-volt-receptcles, 
andi ele roautn. - cept in those cases iwher * nd ^ trlor 
there were individual concerns In an are., the 
concerns were not evaluatid on :a cas-by-caIs 
basis. Instead, the area was evaluattd.  

SSW and HPT issues were determined to be factual and 
.identified a problm, but corrective action.or the
promlea was initiated before the evaluation of the 
subissues wasB undertaken. The calculation of 
sidewall pressure was not addressid in Construction 
Specification 0-4, and 0-3 did not limit thet n .abeo 
of doegrees of bend in coadut runs between pull 
points. SCR BFNhbB8631 reportes that sufficienta 
installation guidance was not given to ensure that 
the sidewall pressure of cables was not exceeded.

SThe cable outside diameters used in the conduit fil 
Sprogr0 were not auditable. This probleis w 
associated with the SP subissue. The new values 
were being added to the conduit fill proran to.  
determine it there were an problem conduits. NCRs
will be written on any conduits wheret SW values may 
have been exceeded.  

Final resolution of the SW subissue was to depend 
on DNE's ongoing evaluation and final report as 
discussed in previous sections of this report.  

SThe nB subissue 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 
without violating cable manufacturer's limitations 
on cable bend radius. An onaoing evaluation by the
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mlectrical En1ineering Branch (ueatished in prevlbus 
sections of this. report)as to deteri t 
••u•io- '..to the Mlr jssue. Final recobeiation' 
were to be f6rtulatiaich, if ncessa Y, y 
rinclude cable teIti4 sr:sf lllg aen inspections or 
:revork -r replacement of cable in question.  

- -the subts.ue- ic lt +uib"m 4mproper virint 
48,0volt r•ecepttles was not - ei•fld at u m-i. ,sed 
Opo- . ulktbrough aid - r jjirof th 
msifitut r 's catalo l ifow-I estii , the reciptacles 
S re - ettaied to be proply instaled.  

SOnie 4ubissue dalt wi propr routing of i:bli• .8.  
a"-ed Jupon at review of Discrepancy eport (DR) 
F --DIR--O120, -cables Old be found rulning outside 

-of table trayr at BF3 and the coacert wai verified.  
S Thi cables were dispositiond usie-as-is.  

-•· = rL " -
: + 

: • + 

.+/- +- + =. . ,.o o 
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2.3.15 Sit, Specific - bLM.  

The cbl pullnig concerns at Bi wr divided into 
S our areas: NPT and SU, I3l, 4---volt 

rncenptacle, and cable routings . bzcept i those 
cases where theri were I dii idval Concerns in an 
are;, tb coacens were not evaluated on a 
ces-by-«tas basis. Iastead tbhe ari was *valt hted.  

SW ani d ePT sblstli were dertetmind to bei 
c-- tual and Idatitied a problem, but correctist 

S ction for th pribl s atinitiated before the 
Svab lutis of the sabtuses wte n"dertaken. Problem 
S1e-ntitt.1•on iRport PIR BILUBSSi reported that 
ig lculatitons wire ot considered In the dC!iig 

1  eroes and Construction Specificatio 2 0-338 
-Iiion 5B. did -not address SW.  

Inrelation to th NPT subiss.- IC2987. Revision 0, 
was rieviewd. It was writie to refort that 
cablti installid frarw October 14i 1983 until 
-arch 1, 1914. -irI installed and acceptd by 
Q- ualit Control without asing the new break rope 
requirements as given in General Construction
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z.3.1.T Site SpDCiCle - BLu (conaIttaiu 

SSpecification 6-36 (SMI-G-3S-2). Cable pulled 
during this priod was spled 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 
camsed by inadequate procedares for cable pulling 
and inadequate control over condutit overfill 
Actions being taken were srmarized in Gfteneric 
Section 2.3.1.l. Final resoltion was to depend on 
UDK' oangoing evalaitleo and final report. At the 
writiag of this report, dats had not bea collected 
for the specifics on worst-ocae condu • arrangements 
at BLN.  

The BR issue was determined to be factual at UBL 
based upon program inadequacies identified in iMS 
report 1-845-0644-M. A uemorandum was issoad by 
W. S. Raughley (155) on September 2, 1986, which 
provided direction to each project for steps 
necessary to resolve B11 conocen for Class ii 
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 reoemandatior.s 
were to be formlated which, if necessary. may 
includt cable testig, surveilleanc tnspectioBn or 
rework, or replmaceo at of cible ia iuestion.  

The sabissue which dealt with ioproper wiring of 
80-volt receptacle* was not factual at 5BM. The 

receptacles mwre observed to be ired witth ree 
conductor ea oer.2 A wire spliced to a cialler 
wire before trminattion Based pon a walkthrough 
and a redvie of TA drwting nomber 861740-10-33 
the receptacles were determined to be properly 
installed.  

The issue raised by the concerns for cable 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 NMC *97S. Revision 0, which was

·g; 
W
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S2.3.1.5 Site Specific - B (cotined) 

written because cable was not routed proprly it. 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 
written due to iproper cable routing frem acible 
tray to a conduit. The cable was pulled back • d 

•riastalled according to 9DU routing, sad the NR 

SProcedurea for routing cable was rtveiwd ant ' 
determined to be adequate.  

-7.3.2 Splicing 

2.3.2.1 Generic 

2.3.2.2 Site Specific - W 

One of the splicing concerns gave aspecifi 
Satance of cable splicieg •Ks thee 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 Ingistan as Uilt (35O) enainer 
piaoited the splice t no Coadulet. A- "ei ot 
Standrrd Draipon SD4-e .. 6 s ote t A mad *drwi•o .  

S15110-3, Revis io IS, rvealed that splitel t ww 
at0ened in ceodul ts. Tth coer Ws revmd ft w 
the fitttingi d the splie was loated. It Was in 
the condal•t as allwed 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 
Ia the subissue of splices in csoadtt Aboe 
descriptions were so wage that a leantitful 
etl aetion was impossible. It ws poslibld that the 
cos rn*d nldisvidul ws confused about the 
acctptability of splictes i condulets as dits66cer 
with cable 2-3V-31-7229. Procedurally (SD-ItI.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 a problem developed with it.  
These concerns were not factual.
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2.3.2.2 Site Specific - WO (coni•oed) 

0We of the conceras deall with electriieas ho we 
hired to specifically pertors splices-ubhich 'a work 
that they were aot traised fot. Ana e iple wats-g*eu 
io waick one of the splices peiformla by thse 
electricians bad failed the Mith potketial t st.• 
The concerned individual believed that the Lpofttial 
test ue ht mise more of th btd splices. The 
specific example gives was not veiri.d. Theem , 2 

-r.'%: l? 

iadivid, in M on QC Werei 
possibil.tj the high potetial thst assi 

_+ - • + : 

unacceptable, the test would catch it., The re 
also questioned about hiring electricians to 
specifically erfrm splices. They st ated m .  
electrcias bad not bme hired to peform - pi 
jobs. The concern was not factal.  

A concern was evaluated that the CM hd laifst1atse a 
splicing problem at WN but the. comcered iuividi a did 
nsot kcn of say eorretie actim whicih Wad sorned as a 
result of this iaestigatio. The MrC C Opes stms lo 
was rviewed. so op itis wers aoted 4 lth I plitia 
other than those lCl listed in the est par•grag . Any 
corrSecivte ctio, it Ms ti secessalry, oS.t b.  
CopleQte. *te concern was not factal.  

One Of the genrie splicintg te*rws was tied to the 
Sresolutio of tfi.v IrC. The oncer delt with 
Siproper splicing ar d splice lecumetattlo. Cb 
6208 and 62 wOre corncerd teith satfty-relate 
i tples tIo harh eavirotmats Ohih w•re ao t m•ad in 

accordance with Stundard Drawit D0-172.5.7-1.  
ework of the splices w to be performed tder W 

N6Rif -I (uIt t 1) .nd FC00A (Aiat 2). Mithel 
workplan was complete. CR 65i36 ws writta because 
600.volt connectors wre listed is site procedures 
to be usted in 6.9-~ splices. Work 0a this nl was 
to be performed under W 536-1 which was noat et 
complete. NCRI 6623 nd 6774 stated that cable 
splices and terminations made before December 2 
1985 did not met current reqirements as specified 
in DMI's Standard Drawings. General Construction 
Specification 6-3,8 and the muastacturer's 
application guide. These OCRs were dispositioned



Site SpeCific - UwB (continued)

2.3.2.) Site Specific - SQN

leanttiet a p 
problem was in 
concern was un

the

WeN ICEs 6208. 6224, 6536, 6623, and 6774 were also 
*valated at SQN 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 SQl and correctye action had 
been carried out by ONP. In an aiterview with the 
person in charge of the xperience Review Program, 
It was revealed that *ll splices in question had 
been inspected and corrections had ben made as.  
required. This documentation had been sent to the 
Environmental Qualification Project to become a part 
of the EQ binder. These NCRs were closed on the SQN 
site. NCR 6536 was not applicable to SQN 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

3.2.2



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 evaluation of the 
oncern was undertaken.  

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 tI-'b applicable 
to BFP based ea the fact that WAI-13 (the OF1 
procedure for installing cable) listed the.correct 
butt splice conbect.-rs for 0 through 600-volt and 
601 through 15,000-volt applications. NCRs 6623 and 
6774 were deemd non-generic because of the tact 

,:,,.;. ~~~- .,,:l:-»~fti 

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 ha•tled by SCR BFNQP8501. Discussions 
with QF eonineers revealed that they were comitted 
to perform •alkdowns on all cable termination 
splices for all safety-rolated equipment. The concern 
was factual "hd idenotfied 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 BLI 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 in Raychem 
type NPKV-2-14 kits was being omitted when the 
Raychem sleeve was being used as the lug and bolt 
cover sleeve. All Class 1I installations using
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The OP response gave the checks prepent in the 
system to ensure substandar4 work was detected. •In 
both reports, it. wa impossible to determine which 
work had been performed by unqualified personnel.  
However, it was determined that if the work was 
performed on safety-related equipment itwould have 
been verified by a QC inspector, the concern was 
factual and identified a problem, but corrective 
action for the problem was initiated before the 
evaluation of the concern was undertaken.  

One of the concerns in this issue named a specific 
junction box which was a source of bent lug and WI5' 
problems. The junction box (1918) was located in 
the unit 2 Accumulator Room Number 4. Problems with 
bent lugs were verified. The junction box installed 
in the field was found to be smaller than the box 
DNE had specified. The box was replaced with a 
larger box on WP FR063B-Z. The workplan was craft

* ;t
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2.3.2.4 Site Specific - B (continued) 

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

acceptable without a shima.  

2.3.3 Cable Terminations 

S2.3.3.1 Generic 

See sections 2.3.3.2, 2.3.3.3. 2.3.3.4, in 2.3.3.5 
tor details of the conclusions reached at each siti 
Sto SCR n BB53 B8537.  

2.3.3.2 Site Specific -S B 

One subissue dealt with non-electricians terminating 
cables. Two reports (MSRS report I-8S-44S-BM and 
the iRT 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 DIl, and 
provisions had been made to inform subjourneymen of 
the limits of their duties if they ever return.
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-complete and was on hold for inspection. The concern 
Swas factual and presented a problem for which i 

correcthir action had been, or was being, take nas 
a result of an evaluation.  

The mierob-liit switches specified in one of the 
t ten ination concerns was located. The concec•i was 
with violations of HBR to ta iiktions 
Mg 6n the back of the tersmiation slips -ioa 
approximately two times thi value obtiued afte
calclUationi usiing 47A80 (the Tik dkraing which 
-gave actual cable outside diaetetrs for vithios 
types of cable). Therefore, the RBi of th iiii talh4di 

S cables was acceptable. The concern was not factual.  

* Three concerns reported a lack of aegg.r and : 
continuity tests in the cable installation prcess.  

S A review of site docuents reveled that in ONP, the 
S sgger and continuity tests were-perform by QC if 
the cables were safety-related.• Othewiis, the 
tests were performed by the craft. In DiEC t.  
ameger 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 the B 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 requirement for safety-related 
cables. Non-QA cables were handled under SOP-14.  
This procedure required the engineer to perform a 
maeger test. This was not being done as verified in 
interviews with former E1O engineers. The concerns 
were found factual and presented a problem for which 
corrective action had been, or was being, taken as 
a result of an evaluation.  

One concern dealt with recrimping a lug. General 
Construction Specification 0-38 revealed that 
recrimping was allowed as long as: 1) the 
orientation of the recrimp was the sae, 2) the

·,I ;· 
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c"rim tool w 
compared to 
trus,:that th 
criteria oi 
was factuall 
not a probl 
corrective a 

Another-of t J+- . -* - * '. ' -.- + + - " - ' -

l itains 1ectric iQ 
interviewed
on0l wai it 

terminated t 
such that tl 
12.5.5-1 w4 
could occur) 
widespread i 
installed th 
unacceptable 
not factual.  

Four concert 
msalpplicatl 
lgQs. These 
conductors.  
6076 which 
report 1-85.

1- ·· 
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result, -Ensginrin Change 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 i d 
replaced or soldered over unit I airspplicatiobl of 
PIND lugs. The unat 2 work hid not ylt belgua.  
There were other Bide issues identified with SRS 
report I-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 I .  
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.
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c- iBI (continued) 

as ca-ibated i a•d 3) the rcri i ' was 
a properly pjefored crip. Iit ts ao 
e lg cri4p ias & part of thi 16" ti6a 
saf.ty-relatid cibles. e c:oncit 

y accurate.. but what it described, Os 
s (i.., not-i condition requiring.  

iction).  

he concerns diilt :ith- a probi .ith 
,is bactards. i k ita dee- .'1.  

salitoy l (9,401 (3 setor* wasa 
Sfor i tiati.on.' on th - -ubj*c.i -The 
was dotermined that 1sts, tb l
ckward& Oeuld be $f thi cables were 
ack to back anl thi lgs w6rs i•itill e 
ey were not luish (SO-B12 .5.7-i .  
re used to illustrat bhow tbhe problm: 
. e* stated that this was not a.  
robles ad that it the lugs weri 
is way tie tirBmintiao wiad be 
Sto the inspector. the oigera us 1 

i were Identiti*4 which Oealt with the 
on of AIM Ditond grip Insulated RPI) 
lugs were y be used on sol 
This problem bad been ie4stified; P CR 

i baid di ositioned use-as-is. UM33 
.101-UB differed with this, As a
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reoqired because the work f4ll under the 
jurisdiction of S f-WCI-3.06-3. The concerns we e 
not factual.  

Oe of the concerns dealt with six or "sevna4t i 
Beactor Building feas dbose u1ad been laged 

- bt not t ermiated. It h.s i stiti in the otirn 
that these toalmnations had bee fd*ecai rtd, sa.d the 
doc"m o tatioh was In the vealt. Tie comce 4a 261' 
Satfo n* that the leadts wore worn- I nliti d. It 
was verified through an Interview with tho 
Sreponsible DUC echn.ical BIngis ertig uit (NE)W 
eginateer that the Uper CoMrtmsnt Coould aner4 thi 
Containment Air Retiru Fans had bee balanci.d hic 
verified the leads ere terminasted, Visual 
observation of the hadswitches ain tbhe naWCotrol, 
Room (INCR) verified that all efour Lweer Cd•Str at 
Coolori wre operatnag. lSince the CREO US. lca 
were listed as not terminateO on the cable nitot 
son.t , they were not coasidered trthr saince-th 
concetH stated 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 tW ct Coolers.  
The dContaianet Ai Returia Vans a4 Lover 
CompartenAt Cooles were QA tens whose leadr were 
not only examined by the QC Inspector, bht sso by 
the enviromental qualification group onsite stice 
these tons were 10 CM 50.49 ap*ijcable. The leads 
of Upper Cpartmeat Coolers A sad 2i were 

raianed. The braided covering for the bad : ws 
frayed, but there was so damage to the coaductors.  
Aa interview with anli C inspector revealed thot the 
braided covernla was cut back to apply Rayche 
material&. He stated that the coveringrl would be 
tr!eJ back amstly for a QC inaspctor. Since these 
were son-QA cables, the electricians had not 
bothered to trim the covering. This was only a



TIC.~ 

S "2.3.3.2 Site Specific - UBI (contitnu ed) 

costic..:: problem. A review of Standard Dra 

SD-812.5.6 werified.la stet»»D that braidedA tpe 
coverIns over .aslatio ere tob tmovd to 

• .--. - ' " • • e.

The concern was not factual.  

"electrical tralaio Theava... t e ees o•f 
the concerns precluded ja-ttempt to -6
evaluate the concdnls. tbi-e were p.sit 
program for headling AA 4 ad ac7%4 cables. The 
non-QA program was covered in S0-14 at #*.r ed 
the use of the system eoni*wr for inspettioa. Th 
QA cable tirtlastion program was contained In 
WUB-QCI-3.06-3 and required the use of.* QC 
inspector for verlficstilo of cceiptance criterti.  
The concerns were not factual.  

.2.3.3.3 Site Specific - SIX 

The only gweneric subject in the spliciang issue dealt 
with the alsopplication'Of PIDG lugs, 

As required by NOW5 report I-5 U14M sand .3CR 
Bi. M 38537 (biche was gmeratet as a result of the 
1S8 report), a replicxmnt proutv fot PINS less on 

solid conductors was4 :eep, id -. The wark was 
carried ost i Special Nalateasce Instructin 
51 -2-317-25. ork oe the sur supprwession 

fea®;= :< ++ ' B 

networks bad not bets becaUne the Compliace 
Section had been asked to justity not replacing 
-these lugs. The m eOnslBr respoesible for 
resolving the issue stated reork was required for 
all networks on valves i eA solseids were required 
to enegise to perform their safety ftectio. It 
was rquegited that these hbie did not e*engixs to 
perform their safety factleon b roplaced or 

I- *.*- .soldered over eventually. The coanern was factual 
and identified a problem, but eorrqetive aties for 
the problem was iaitiated before the evaluatien of 
Sthe concern was undrtakes.  

The particular cable in question In concern 
XX-8S-027-012 could not be identified from the 
information on the t-form. The concern wa uwith a 113 
SQN unit supervisor wdo cut insulation back frm I 
termination lugs to make them appear properly 
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2.3.3.3 Site Specific - S (coatie-d) 

I nstalled. Since there Was limited latermatlo, tie I 
P-- - -- <mwms 

inspection process for tern altios wet *e. t :.o uncover hae t Wass l lAce to d€tict ptlit I 
Ahis tpe. The ipesios received from all 
Interview was that the actl uts wad be mpossible 

-- to bide erefore the 
a -ble coulp be soz-. Tsld e t otts p Isa place 

S : inspecties of the omemins tles e8ch shtold .t1 

Identifid es discrepadnces. !e toots dated oe I 

group as set up). Pria to that, the eaSiaew mn 1,3 
to I1spect the termnsotles thse)o s ****ic I 

termination Ing#. -MW procedures In 0 e ftes 2976 W 

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

cluserts psoded. s ee tn cidmst W 4M Isolatetd t tca n d We s viesliesait of tblished 
procedures. tae inet weu isolfate ad the I 
procedarol/voE ar literatureie a tdOtest so farther I 
(actioa Was aiM eary. The asm We et fasteul. I 

2.3.3.4 Site 3pnife -- usW 

ltSRS eport IS-101-w desribed a Ceo tion 
Sconcnatigf the inlisatieets of AV P telm al 

l oem. Aeeordiets to th nsweterst*e theet lefs 
were naet ntvded to be used witt solid .coa ctar 

a result. Maws A cettdelyg valutts the rtioft 
sad had identitfed the insteace$ f 1*o14 
tconductor win 9druetd foar ot at e ue the 
Blectrical Suter Bill of Naterial. rwterU 
evaluation vas required to determine the "tot of 
FPIo 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.
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War boed os a asit 
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Aother of the eoms dealt with a qC imspectr 
o had boo psrusted frw vtwilt *ea e ptall.  

This wtialwr lastme -as ussed i eatie 
U.3.1.2. As rprted prwoleoly. the cable as 
crawed the uws (m at gmral torms were 

disciplied. The asm asw factual *a idestifie 
* proble. bet carstive ctts for the proble as 
ltutited be•ere the O stles of Ithe ecnse 
a-nateks.

2..4.2



2.3.4.2 Stt eitic - M (ceatis)
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1.; ̂  -. ^ ̂ namth eem- ma rse hewes it S 
mepr ts a ker *at Oafstst Us 

ot the wg~i.4ft site M eamwat 6*sto haft Usto 
-" as a reosest to botouabatleismgu rS 
lru nlati fe *b f**lifae tb M Mt 

cans 3n**tes bs Ue' nl ;ed 
senmse lao Ist tesast..  

a g twe maaenf is ot n slamees def tk 
1steWiasseitluas 4* ecrSt UW s I 

the c :fisra. ,_ '$i^' T 'i trup 197*. f 

wU the tlwt e r Ia 
aIddi c-'Y~s rt het i4d o 

sr if up tivataes aott ae. tha, d. $0 A 
hag as t Wre saoe to vis maW y os pal. a 

st tiaw, hrear, meatseer wer satesto law 
alipt1i* sle pto P Cu the o q ilases 
laurvles ad be bs aute to watch Muultip l.OP 
aeof t Us. lasWtdnAs 1e rm sIuilt .ter tie 
suit 1 baster athin adt ee ito stb tew 
sc l.eth of the sag*'ms Ows bed utate 
taltiple Oules atMM tht th ew In*ht S bee
tn Oi ti emr efrifty ae teet ab glo ago 
*a r1h tire thatht4 0e at 9e t toe am eot 
places. P*oet s tslee Ases at MUti g 
liasoteor to alsue thw e came pon at 
* t*e. the waes -ss factua at - Ideatted 

w1 iattted betwon t Uhe aiasti of th ewsews 

2.3.4.3 Site Specisic - S 

There s as SW ewalestles fortw this lsme.  

2.3.4.4 Site Spaelflte - t 

TWhere we so- W vlaties for this Ies.  

2.3.4.5 Site SpeIfie - i' 

Thwe as me SIt eluaetls for ets in0.
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aelers " st featual.  

The timreettn sOMs deaslt with bWsie 
alW i a testla ie wth v .ns, " thaie.  
thst bet "as st salmS to dissipate. S 

O(Ow) l r w O NU 1i 0 llt tranp. lweeml the 
Vi, os. ad U le) sable wrle bahed eud a 
qpenal by MB. Tho seaterw wit het blide was



k" met rbee Icdi^" inW f r aU.rCeftls amw Go~^ 
me fatMl aNd Pmeet , g rlin f.r *bl* 
cwectie otlet ha tbose, or v betm , takes as a 
remit of -a owvaItlo.  

Aetier of the flrmrettl cIaee reporte that 
Vla oe cable coattM bof s t pplied ever Ia 
pleces of trask. As inat low with the tferr 
seeoti opervisor of the greup wiue lstepetS the 
esotins applleatilo reatloed that cable elealites 
was QC hold polat. A revie of IU-QCP-3.  
serifiod that the cables "re repilred to be



0



or was

The portion of the SQO investigatioa wich dilt 
w't th o use of cable coatins ad their effects on 
cable Apacity was factual. New a.paclty tables, 
wbich were usd to sie cable, were dveloped to 
Incorporate the effect#e of Flnmastic. This amB t 
that all cables pulled*ad coated before the 
issuance ot this table wor in question. An 
evaluation of as-installed cables was scheduled.  
However, no work had been completed at the tie the 
report was written.
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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 reviqw 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 in t CR 4222.  
The identified cjble was reeorked. -SLN was observed 

S in the field to currently be using a metal split 
conduit type tool with a wooden head. The c@ncern 
was factual, and identified a problems but 
Scorrective action'for the problem was Initiated 
before the evaluation of the concern was undertaken.



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 
valkdown of plant areas found oxsaples of cables 
which were lying on the floor. It should be 
emphasised that in both cases the cables were in out
of the way areas. Sin8 e the procedures did have 

Sprovisions for protecting cable, the Assistant 
Construction Superintendents who perform the 
housekeeping walkdowns should be instructed to pay



There was no -FN evaluation for this issue.  

2.3.6.5 site Specific - 8LN 

There was no BLN evaluation for this.issue.  

2.3.7 Insulation Damae 

2.3.7.1 Generic Z 

There was no generic issue.  

2.3.7.2 Site Specific - UBN 

There was no WBN evaluation for this issue.  

2.3.7.3 Site Specific - SQN 

There was only one concern evaluated at SQN for this 
issue.



w W me wwaumV WUkl I f ~ UaUWaE U Was nUL A8CLUJa.  

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 a quality inspection program.  
The findings also indicated that for some issues there was a lack 
of employee understanding and execution of the technical requirements.  
Inadequate technical criteria, procedures, and training (both 
design and site) had contributed to the situation. The findings 
repeatedly indicated a lack of adequate technical criteria 
and procedures to control the work.



-managmeea ana empioyjes 1ia not reconsaie a ueem to protect 
installed cable when condulo t covers were.m oved.  

No cause was determiaed for insulation deamae.  

umiarv of Corrective Action 

.6.1 Corrective Action Already Taken 

The following corrective actions had been performed: 

* Constjrction Specification 0-38 and 0-40 had been revised 
to incorporate resolutions to SWP, NPT, and NBR Issues.  

* Walkdownas were conducted at VBN to seloct worst-ease 
conduits for SWP calculations.  

SViolations of procedures were discovered at WBN with 
corrective action which consisted of NCRs, timl off-t 
without 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 I 
1-85-702-4M.

rsport

* At BLN, NCR 4222 was written 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 id 
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 timel 
higher than proviour maufacturer's limits. Initial 
calculations wore ceqiplet at WBN while final calculatiaon 
were complete at SQl. The test results at SQN concluded 
that cable pulling in the worst-case conduits did not 
result in excessive SWP alues. These same calculatons 
were to be performed prior to restart at BIF and before 
fuel load at BLN. An independent third party had 
concluded that the IVA testing was a reasonable basis for 
increased SP values.



ogation propert 
safety-related

low that r 
ion.

* ICRt W-290-P and 6295 had baen generated on violations of MBR 
in the NCR and violations because of nonexistent acceptance 
criteria in KA-4 and 5. These procedures had been revised to 
give iBR acceptance criteria. However.

irwu



* PIR WBEB28534 Was written I 
S SW calculations were not cc 

This condition was identifil 
NCR 6270 was issued for trac 
response to 1-85-06-1BN will 
this MCL. The line responsi 
CATD 10900-NPS-Ol mentioned

-TA-DoU M ": JB7E 

PM 64tt Fi86 -6 

otinued) 

CATD 10900-BN-01 wtas ri te- 

t lntta th treoic t -: 

a 41 i u-oaL concr ii-- 
atly tho rii og n the!n 64 • j Z 
on Cou8 6y95 -M 9 pW=---_P_, _ 

pby 6ea46 06a r *a 
ma Were lid gsa 1 . jee 

rtgd because of SCRs 
project was to evinate their 
L. If problyms were 

enerated and corrective_ 
:AT 10 900-NPS-05 

ltitons to dtotaip 
IP asa result 0i 

)62, oad 4931-) ere genwA-h 

tso a question bectuA abe..  
i-06-WUB and will 4i t 
i report. Tho line response, 
)9004PS-01 aUihtionod Wprqviosl 

:o identify the fact,)ak le 
onsidered in te desuigo pritess,, 
id in NSRS report I-8S-06-UBN. 
king purposes. DuffI nal f II
be requlied to dispsiI'ttn 
to this wis given a 

previously.

* It was dlermined that 480-volt receptacles in 
area at WIN wer sized for nuabers 4 through 8 
DN speciffited a nmber 2 AUG wire. Corrective 
initiated to splice a smaller wire to the

tbe fifth 4diiT • 
Wct wire•Wbile 

action must-be...
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- - r ctrivae Action Reuired _ (conlst•ied) 

4 -_sti-i,.re. CATD 1090-UB.-02 was written. The line 
. . e... response stated that these receptacles had 

Piorp ure cohnectors',with a diameter of 0.312 
- ese receptacles'had three single conductor size 2 

cables Idiater 0.a292 inch) routed to them. Two 
-reept-eles were ffo- d checked and no loose terminations 

of0thf Niaional Electric Code-.  

M 1 3-P. was written to d6tie.mt uaidentified cables 

i•O itd eproiblem. The corrective action consisietd 
- -of couting 1 or-Ill identified cables. .Those -bles stifllt'se we.rt jbe placed under thi :okay 

- .Altteti Cqnttol Progrea. This program bid not yet 
-ad -d ifilot to include tepor.ary cables. CAMI 

1 6900-18I-04 was written. Ilectrical Raintenanc. had not 
let 44vited AI-2.15. After the revision, workplan M5515-1 
iait to le closed.  

*SMAGB4P9U88631 was written because cable SWP calculations 
nprfoot c6osidered in th& design process. The tesolution 

depended on-WS's ongoing evaluation of SW problems 
discussed previously. The line response t9 this was.gluen 7" - in CATD 109600-PS-01 mentioned previously.  

Violations of NBR at 8FM were being tracke ty SCCR BFMNUB634 
whose resolution was tjT d to- MS's ongoing 
evalution oftR probism discussed previously. The line
rs-ponws-to this was gv-p tk CAD 10900-NPS-01 ientionid 
-- • pr-tio - : :sl . ...  

* At 1B the fact;t~at cable SW calculations were not 
o-- i dered in the desin procres was tracked by 

P R_ iLNE11AO5 The resolution depended on DNE's ongoing 
vluationl of. problems discussed previously. The line 

Srespop to this was give in CIWD4 0900-MPS-OI mentioned 
Spreviously, 

- -Violations of HR8 at BLN wer being tracked on 
SPI i -•MElB605 whose restolution was tied to DNE's ongoing 
evaluatln-.of RKe problem discussed previously. The line 
response to this was given in CATD 10;0-NPS-01 mentioned 
previously,

s~lu-:~ 

1 
~-----· -"



R rework of AR PID lugs on solid conductors at U wUas 
emplette for unit 1 (WCM 5879). Thisl 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 IP PIDO lugs on solid conductors at SQ was 
conducted using SI-2-317-25. All work was coople 
except for replcament of lgi on surge suppression 
networks for solenold valves, The line respons to this 
was given in CATD 10900-1PS-03 mentioned previously.  

* FN was in the process of scheduling walkdown.4 to 
determine it a problem existed with the use of AMP PIDO 
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) 

SDIO was actively evaluating spacity losses because of 
cable coatings. The establishment of a samplig progr 
to determine the deqcy of bles with respect to thir 
ampacit rating at each site uas requested by D•A. A 
schedule had not bee established to finalize this work.l 
C 10900-PS-04 wa s 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-I -10, 10900o-sQ02, and 10900-'4-04 wni .wrIitto 

" /- redtht toedd s W : 

on the iadequacies of the Josly Factory Atua l test 
reslts for derating. factors of caie coatings. a 
and Ws responses were to evaluate the tests. The BM 
response stated that tray derating factors wuld be 

estabitshm based on st-built conditions.  DIC bad been required by the iC to add statemeats to site 
procedures prohibiting the use of sharp instruments to 
remove cable coattn gs and to provide for a visual 
inspection of cable for damage before the costing was 
retpplied. OsP bd not done this. This was also te at 

Iq sad MB. CATXs los 10900-is-09s. lo0 I-SIO-,
eand 10900-W-04 were writte. The line response fra 

' and OUe was to add the precautions. The iB respons 
stated that DIC 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 USM. Only two groups were now allowed to breach fire 
barriers using on*e procedure, and a maximu of 25 breaches 
were allowed 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 delete S0P-42 since 
requests for breaching were outlined in QCI-l.60.  

* At SQ-. thete was evidence that Flemn etic had been applied 
thicker thea required by site procedures.  
So corrective action had bn lantiated. The line response 
to this wa given in CATD 10900-i P-04 mentioned 
previously.  

* Fish tape was used to breach fire barriers at Sq$. The SMs 
had recommended that WBM discontinue the use of fish tape 
to breath fire barriers. This most be evaluated at 
SQN. 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 whiIc dealt with excesive :abl.e costing were 
verified at X because of 7F-CAR-8-078h . A sew sampliun 
progra mtined sectio 7.2.5.4 of this report 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 previously.  

" Because of BF-DR-0397t it was erified that fire barriers were breache at siang Improper paperwork. All 
electrical fire barrier breaching had been stopped. Maw 
instractions anst be writtet adpproved. CATM 

m10900-F-03 was written. The procedures had be&s 
approved.  

2 "At IUB, 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 l0900-UM-12 was written. Site 
procedures wre being.rlvised to add provisions for tale 
protection when condul t covers were rw ved.  

rAt WOi, it was alleged that cables were left nprotected 
after they wre pulle. AThreo were procedures taich 
described how the cables were to be protected. Thre. were 
also provisalos for soatbly ttsdowns, but siace esaples 

coled ailr cables wMre discovered, more emphasis mest be 
placed on watching for poor cable practices. CAD 
cbl900 tr-13s as writte. A meo-SQrO was generted from 
John Porch (General Costructio Superlantenadet) to John Poe 
(Blectrical Superiatesdeat) to add additiona) masagement 
attention to the cable protection asne. Al-1.8 was to be 
revised to add- a rlonseaut for the protection of cables 

* Although YellowIo ? had bes bassed from suclear pleat sites, 
the laterials qpagimnat System Indicated this material was I 
at WIS on, aid SWL. CATO 10900-MPS-06 was written. DMI 
was to Issue a memorasdta to all nuclear site; to remove 
all unused portioss of Yellow 7?. 13 

* It was verifted soe permasnet 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.



quired (continued)

* At WBN.  
during 
to have

eel choker

sed by t 
tigat-ad

ry of the specific evaluation 
tion of the concerns contained 
L this subcategory.

3.1.1 Cable Plling 

The employee concerns contained witbin the issue were 
evaluated utilising the following mthodolog: 

SStandards and requirements for pulling cable were compiled 
and rviewed. 

* Various memorandums, procedures, ipstructions, and 
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 improperly saied 
cable for 480-volt receptacles.



SMSRS/ERTIPO and SQ! GCTF reports pertaining to cable 
pulling concerns were compiled and reviewed for adequacy 
of previous evaluations. 

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

3.1.2 Splicing 

This issue was investigated Utilizing the folieving 
methodology: 

* Standards and requirements for splicing were compiled and 
reviewed.  

SVarious memorandums; applicable IUN procedures, 
instructions, and practices; UBN generically applicable 
NCRs along with any site specific NCRs generated as a 
result of the WBN NCRs; and design documents relating to 
cable splicing were compiled andreviewed.  

SPlant inspections were conducte to investigate a specific 
concern involving placement of a splice in conduit and 
splices under the switchyard.
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3.1.2 Splicing (continued) 

- ' "Informal interviews with four DUC engineering n I a 
S inspection personnel, eight DKE onsite and central staff 1R3 
S- • engineering personnel, and three oNP modificationsiind - I 
S maintenance personnel were conducted concerning: 

= (1) the location of splices in conduits, 

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

' (3) probllems associated with splices located underneath 
y^'- : : the switchyard, and 

(4) 1WBI generic NCBR which dealt with inadequatet 
instructions for the type of Thomas and Betts 

?connectors used on 6.9-K[V splices and inadequate 
S; instructions for installing Raycbhem splieintg kits.  

SThe BMN ICTG tiles were reviewed for additional information 
; * regarding this issue. 

3.1.3 Cable Terminations + 

This issue was investigated using the following methodology: 

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

S * 18W NCRs which dealt vith cable terminations and applicable 
NSRS reports were obtained and reviewed.  

* Plant walk-throughs were conducted to: 

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

(2.) evaluate the condition of terminations in these locations.  

* Informal interviews were held with fiie DNC engineering and I 
inspection personnel, eight ONP modifications personnel and 1R3 
the VBN Instrument Maintenance supervisor, and six DNE I 
personnel for the following reasons:
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3.1.3 Cable Terminations (continued) 

(1) to investigate a bent lug problem in junction 
box 1918 at WBI, 

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

(3) to investigate termination documentation requirements, 

(4) to discuss megger and continuity testing requirements, 

(5) to discuss corrective action for NCR 4563, •ad 

(6) to inves*"'ate the misapplication of PIDG lugs.  

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

3.1.4 Inspection of Cable 

S-This issue was invostigated using the following methodology: 

* Construction inspection procedures, IEE Standard 
690-1984, and a General Construction Specification were 
compiled and reviewed.  

* VB NtCRs 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 megger test from the DNC testing 
program, and 

(3) violations of QC procedures.  

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



-= 

3.1.5 Fireproofin Cables 

This issue was investigated utilizing the following methodology: 

* WBN and SQ•N DC and OMP procedures, BLM DEC procedures. and BFN 
OUP proceduresorelating to the application and removal of cable 
coatings and breaching of fire barriers were compiled and 
reviewed.  

* Test reports dealing with variaetions of cable ampacities with 
various cable coating thicknesses DM and Unitkd Bngaiir'sa 
calculations. BFN Corrective Action Report IF-CAR-86-0078, and 
various mmorandums on the subject of cable coatings were compiled and reviewed.  

* SRS/BERT/PO reports, SQK GCTF reports, and !CRs pertaining to 
cable coatings And breaching fire barriers were compiled and 
reviewed for adequacy of previous evaluations.  

* A plant valk-through was conducted at SQi 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. 1 3 
safety, engineerin., and inspection personnel, and four I 
DNC engineering personnel concerning:l 

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

(2) the extent of the cable coating thickness problem, 

(3) the proceodure used to apply and remove cable coatings, 

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

(5) the resolution of NSRS recommedations which dealt 
wifth 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 V5l l)lC procedures relating to maitenance of cablles after 
installation were compiled nd reviewed.  

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

A walk-through was conduct--fr a specific concern 
location in regard to Inadequate maintenance- of cables 
before termination and to determine damage associated ith 
open condulets.  

I nformul interviews were conducted with four DOC 
inspection personnel and one ODP modifications and QA 113 
engineers concerning the DEC procedure for installing 
condulet covers.  

The 1BM ECTG files were reviewed for additional 
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 SQl were 
compiled and reviewed.  

A walk-through was conducted of the area specified at SQl 
for the condition and status of the cables in question.  

* Informal Interviews vith five 0WP operations, systems 
engineering, and maintenance personnel and two OC 
engineering personnel were conducted concerning: 113 

(1) the acceptability of taping insulation and 

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

The WBN ECTO files were reviewed for additional 
information regarding this Issue.



Reaiarmnts and Criteria 

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

3.2.1 TWA General Construction Specificatins 

3.2.1.1 0-4. "Installing Isated Cables Rated Up to 15,00 
Volts I cluaive, revised Jaeary 9, 1973. Set the 
reIgiresnts for cable instal1atilon at fssil 
plants, dams, and the original construction of M.  

3.2.1.2 -38, Imastalling nasalated Cables Rated t to 
15,000 Volts. Revision 0. dated July 25, 197.3, 
Revision 1. dated October 22. 1975. Revision 2, 
dated August 3. 1978, tevisien 3, dated 
Sept. )or 27, 1 982, bvisioE 4. dated 
larch 29, 1984, lRevisio 5, dated Febrary 13 198., 
Revision 6. dated September IS,119. Revisiua 7, 
dated January 15, 1986., ad Revistln 8, dated 
March 17, 1916. Se•t the require.ats for cable 
installation at Sp ead later nuclear pleats 
iT ludi e BlW9 m difications.  

3.2.2" TVA Electrical Design Standards 

3.2.2.1 DS-12.1.S, 1Mi l Radii for Field Istalled 
Insulated Cables Rated 15,000 Volts pad Le4s," 
Revision 0. dated Septber 20, 1983. Otlied the 
minim beading radii for plliag cable during 
installation sad for trainiag cable after 
installation.  

3.2.2.2 0-112.1.13, "Class 1I Coetract Specific Cable 0De 
and Vtights," Revisie 2, dated April 1S, 1986.  
Specified cable ODe and wights by mark soer.  

3.2.2.3 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 cables.  

3.2.2.4 DS-B13.6.2. "Use of Conduit bodies is Conduit 
System. e-tvisioa 0, dated November IS. 1983.  
Outlined the conditions for use of conduit bodies in 
conduit systems based upon the minimsu beanding 
radius requirements of cables.



3.2.3 Eaglinaering Calcelations 

wisio 0 dated Febray 2, 1984 

cal-alated for all Cl•i 1 edi oltag power 
able rofted is cable trays sd ts compard with 

each cable's fall-load corret.  

2-3.2 SR calcnlatioe, hnstificaties of TWA M-U12.1.t 
Table 2 aad 3 able Send Radius Factersn 
Revisine 0' dated &gust 6, 2Ms (e43 sss80u 927).  
Provided further justificatie of the as of 
eanufta rer's be" radius factes used is Tables 2 sad 3 of 0--12.1. ed asfact er' t sti 
sand giserlering iatemtio.  

3.2.3.3 MS clculatio, "PDterlasttes i Class 15 

(+t 8M 27 007). Dtemr ed average and mie 
cable otside Jacket diat, serae and maim 
cable aight/ftoot. ad aimea insulated siql 
coedcter wtsite dimter tfr eah cabler • ark 
amber.  

3.2.3.4 M0 calculate, "Jestification of TIA's depetity 
Tbles as Rlated to i3, W3A. sand 3B Cable 
Trays, Codits, Uith eor* Thaa three Cables. arouped 
Condeutt. ad wtMergreow Codult Baks," 
teistok 0, dated Mrch 6. 1986 (843 60307 902).  
Analysis Justlfied the ad4 cy of e xist tig TA 
Electrcal Design Staartd a ellty tables fer WU.  

3.2.3.5 Bnited blaneLr's calclatteo, "avllatie of the 
Wffect of Coatiau 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 i•stallatioa.  

3.2.3.6 MI calculation. "ltbodolgu Ued as lasts for 
Cable Apaclties Shon I T WA Ilectrical Design 
Standard 06-112.6.3.0 Rtevison 0. dated Septmber 2, 
1986 (843 80902 90U1). Provided the justifieation 
for the see ampacity tables in OS-312.6.3.

~dEE·gl4~~~~ _~



r .w w - - S 
3.2.3.7 M I uISc ttn SPUW8*S. *¶7***#Fitag siAlmi 

Pr-s w4llylali;* Mvisie 0. fted MY 24o 1906.  
Ths caation _to u S dsta s a topa.  
mws-eawe .daritn ol sfat it to dftlr.e it c&20 
SW val"$ bad ebo ase cmA (22 S.24 M.  

3.2.4 In bea 

3.2.4.4 Staflmd me Slg-E23. CfbO Spt e 

-- a 

3r4 auafl dle JAtt flIpiqs for sflte 

3..4.) •lmk.2t -. St*da* W..6 t "14 (o - a tae Spicing at aW vats" GWabea 
3.2.4.3 naSmed. awSl l-.. bchhs Spici an

pea4v mt 1 ati-•aor u *na te am ftde 2sea 3. mouse use at to IR 
inth I for pls "a t emieatiagtw endaug 

tme sawne f th 4W t l A ary 3.3.4.1 Wat a5il. 39 to ISSL14 . SW &,ads 113 

at - In L- vatae n to gSpaM 
IAtalsho with PIStall. Ageiste 4. rte to be 
OWin to uam.ool GM ad ha neto enst to 
pmfe tsnsa en $gatIs Las -an 

s"t wsaeSt Sit.  

3.1.744 NtanivrE bagat. U54.1.7574W. 3 flttb int 
*tISW fw lso) 2505lats 0614 to 3peot 

msl*S vft PMtafl.R Uoltes 4. Sh- oadus 
-a a slnts Ca 1bit4 4 5eb 

irasmru So meas" adw putste.  

352.4.68 ite@Ma Waui. 0*4.5.54. 0SIe .wM n 
at 804e te58all (5e3) l...zast @ame to 

=et vaseabs vith Pnoaat. aoa.te 4. o.  
aS to Wmiss 5-10 fiel aes to 

iLth pattai iee a anste 
orccouen~o)

E~i~7~;aae~;~~~·~·~·~~,~



TA Drb s (cotiseod) 

3.2.4.9 Steadrd Ormi, . s41.S-2. e 
et NWb veltsae (S15U )_nlatedaS s to 

draIiae was 0 costimatie of n -Us 2.n.s t MlIE 
*mi -- tL iae.spersted the use aspter plate.  

3-2.4 . 10 Stsedart -;ing W. g 2.S., *Ss.CI. N ssmutiISe t 

seaem vem.s tsts ael aes cbl. mise 3. This d- m mg m the !emnretodgre too 

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

m :t bje nems. ta ng aes.  fclbirwuy 2, 19. emt Witt o per ality 

1.1.1 p t tot fl4 le fl fed 

*f secd shitt work.  
3.2..S3 MIR repert f-or I41S30 "I-eti*to f 

pteob oll18. 1*M. lspent wd. with S et 
-t5-6"4 t4 l = t the problems itsrt 
6ile1 tweeattines breobles o fir. brriens 

<i (Q] *S07 OS1r.  

3.2.5.4 6T report I-5M-16-86 dated July 6 I. T 

Twt, rl tttee Tl«talu, M datefd t 2^4 , 1!.  

repeort dt lt wi ther townllt e a es Pft 

(dit ad ce trly w S O3). ) 

3.2.5.5 NM repeW 1- *,-W. Zuwestti-Ales at U 
"ag1qee can t uras cabebt mestias,.  
£astalhati.e. am Iapesties ot . :'m beu 
plant** dated MY s, aNS. Owuat t wia0 
daesel am seutruutieP prems is Nfl M.; s ad 
S (t 00 900 051k.  

TeisM1 Ia Tubsge.. dated Septal 2w U, *5.  
Repeot desh with the amlsagletlee Of AV FMO 

3.2.5.? RM report I-JIS4.M* Slubject: mme" Cable, 
dated Jhw zi. a5m. lpeot dalt vit asteam 

-S-373-Mon - the ae*Jt of der, ad eable Is 
the unit I to d bine Castre Cab 't 
(MIS "6*023 099).



3.4.14) MS spit Zu8TeWsS. fin^t: fresbibqa 
UlXctrifl Pketrtdes. dated Ruo-ber Ut. 15S.  
The Crt as a** to waloCat seen 

4-4-94*- e the fUjet f tmhe e t fish tas 
to kra patust tS (e M SM 107).  

3.1.5..4 M raget I-SZ-4253M. Utjnt: CabfleAgsetly 
Neid Vtbt fte MatU, date feeer ft s.  
The sout -a witte t efamen -44-774 a
the ajeot eat es" s (Am ens sm4 oN).  

3.12..lS PI) rupert li4S-4t0a 4delt wit the 
retsetlem that a able be ap d to UL first 
matlelt Itere m stl twhe pll test a the eale.  

3.2.s.16 S repert a- I-5i-O4 dealt with the leas 
slte etable roet l.



(contiaed)

3.2. S.1 

3.2.5.1i

3.2.6.4 l-qCI-3..6-4. *C e spltns." I 
August 28. 19S. Doemet *ehi a 
procedre for splici eble.

3.2.6.5 wS r- .SS, "S s. PFirSte Itps. Cble i 
Coetig." nvist G dasted rCtorh 6, 195. Prieset 
site preedwe fio appying lnse sable e omtlg.  

3.2.6.6 m-CqP-3.03. aspeelti of U1eetrie81 Cohkit ad 
Jusetlie tt e . ellee ir (drft). eiMie 1i 
w dated eFrOW 27. 115. Sit proe dre for 
ispeti.e of edolft lustallatile. It we mrelW 
tfew a refree to iastallls eedonut vers.  

3... W-W-3.0S. "Mstallati, Iaspecties. at Trstint 
of Isulated Coetrol. Sital, an Peer Cabloes* 
RoAvilo 01 dated mlreh f2. A976; Ifiiesl 5, date4 

Pebrru 7. 1976;8 tAoles 6. dated Agest 16. t198t 
gevlsis Is dated AprIt l 19"9; Ot les lt . dated 
tMr~r Iy . 15s8 d toS lei S dated NIveber 
26• 19M. This wC the ltpettle prs reW ftor 
pilia$ ceble.

____



-6aermans'a 8," Revislon •, dated January ~, 1986.  
=I K -A·:.O$- _ =*«-iw.- .**moa^,^«f4 it P procedure bwhich corresponded to 
Uss-qcxuqcus.os.  

3.2.7.2 AI-S, "Installation of Internal Uiring and 
Inspection of Electrical BQunpmnt," Revision 8, 
dated October 1, 1986, ONP procedure for 
termlnation of tndor wiring.  

3.2.7.3 MAI-14, "Installation and Inspection of Electrical 
Penetration Pressure Seals, Fire-Stop Barriers, and 
PFlwe-Retardant Cable Coating," Revision 6, dated 
February 25, 1986, ONP procedure which 
corresponded to WBN-QCP-l.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 AINT 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 
NCR dealt with exceeding the NPT of 
durins a pull.

29, 1982. The 
three cables



11, Ill 
i durial

3.2.8.19 , Revision 0, dated April 14, 1983. The 
t with cables 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 preamplifier 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 NCR • 592. Revision 0. dated April 18, 1984. The 
NCR dealt with lack of douaentation on pull slips.  

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

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

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




