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3.2.8 UBN NCRs and SCRs (continued)

3.2.8.34

3.2.8.35

S3.2.8.36

3.2.4.37

3.2.8.38

3.2.8.39

S3.2..40

3.2.841

3.2.8.42

3.2.8.43

3.2.8.44

NdR 5744 Revision 0. dated Juiy 9, 1984. The NCR
dealt with lack.ot QC inapection for partial QAk
cables.

NCR 5761. Revision 0, dated July 19, 1984. The-NCR
. idedt with unaccept abl e cable interactions
(improper separation and location within 20 fat: of
combustibles).

1CR- 5769, Revi sion 1, dated August 22.198 6& .-
NCR dealt with |ack of docunenitation for splicl g,

1CR'5832, Revision 0, 'dated October 5 gl196i The
NCR dealt with cables pulled with an out of

tolerance dyaamometer.
NER Gt (i SRt O PG 18 it THe

NCR 5874, Revision 0, dated December 2, 1984. e
N"-CRd ait with | gs which were aistakenly noved.

NCR 903, ReviaonO. datd January 14,1985. .he4
I.CR dealt with cable deagd e duriul installtion.

NCR 5917, Revision 0, dated January 25, 1985. The -C
- CR dealt with overfilled conduit. fare o

NCR 5955, Revision O, datsd February 19, 1985. The
NCR dealt with routing QA cables through non-QA
penetrations.

NCR 5979, Revision 0, dated March 1. 1985. The NCR Y-
dealt with no documentation for crimp tool nuaber
on several termination dlips.

NCR 6001, Revision 0, dated March 13, 1985. The
NCR dealt with cables pulled without the presence

Sof a QC inspector.

3.2.8.45

3.2.8.46

NCR 6076, Revision O, dated Nay 13, 1985. The NCR
dealt with the used of PIOG luls on solid copper
.conductors.

| CR 6127, Revision O, dated June 12, 1985. The NCR
dealt with a cable pull back which was perforned
wi thout the presence of a QC inspector.
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3.2.8.47

3.2.8.48

3.2.8.50

3.2.8.51

3.2.8.56
3.2.8.57

3.2.8.58

"o A e
oK

im SCRs con~~-tinued)-

NCR 6137, Revision 0, dated June 17, i985.7TheMNCR
dealt with a cable pull back. hich was peraormid
without he presaece of a QC aspctor.

NCR 616;,-Revision 0, dated July 2, 1985. itiheNCR-
dealt-with the intdsltallation of,cable without the
presence .ofa QC inspector.

-c-

-NCR dealt with a cable Oi'l back which wais ;
perforkid without the presencebof a QC inspector.

NCR 6208, Revision 0, dat*d July 24, 1985. The NCR

dealt-with inadequate terminationsin harsh

environments. This was a ult RCR.

NCR 6224, Revision 0, dated August 15, 1985. Thef
NCR dealtrwith the sam subject askCR 6208 4zcepe
that it was witten for Unit 1.

NCR 6255, Revision 0, dated 4ugust |I5.. 9851.The
NCR dealt with acable pull back which was

p.eformed without the presence of a QC inspector.

NCR 6270, Revision 0, dated Auust 20, 1985. Thie
NCR dealt with lack of SIP calculations.

NCR 629S, Revison 0, dated Septeber 3, 1985. ,The
NCR dealt with violttions of NBR i nthe CR.

NCR 6347, Revision 0, dated September 26. 1985.
The NCR dealt with conduit which bad greaterthan
360 degrees between pull points.

NCR 6360, Revision O, dated Cctober 7., 1985. The
NCR dealt with lack of application 'f NBR
requirements to equi pment pigtail extensions.

NCR '6441, Revision O, dated Nov@eber 4, 1985. The
NCR dealt with cable splicing ifhich was conducted
wi thout the presence of a QC inspector.

NCR 6459, Revision 0, dated November 11, 1985. The
NCR dealt with QA cables which were pulled without
cabl e pull packages.
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BN NCRs and SCRs (continued)

3.2.8.59 NCR 6504, Revision 0. dated Dicim er

NCR dealt w th violatis of: KBRet
Valvs.

3.2.8.60 NCR 6531,Revision 0, dated December 17,

rCR

N dealt with violations of KBR and
S "stallation.4

uag

3'2'|8'(?\ﬂ:R NCR 6535, Revision -0, datedDecmAber

ealt with the isoperpreparat
Spul:ling eye for cable pulling.

3.2.-4.62 INCR 6536, Revii

3. 28.63

32 .8.64

L32.8.65

3.2.8.66

3.2.8.67

3.2.8.68

3.2.8.69

3.2.8.70

NCR dealt with
splices.-

SCR 6542, Revision O, dated February 2,
SCR dealt with the wong Slze screws tr
Potter Brumfield. type DR-131-1 rel ays.

NCR 6609, Revision O dated January 29,
NCR dealt with overfilled conduits. «+ ws-

NCR 6623, Revision 1, dated March 6, 1986. Ti
delt with splics and teram ations usin. Ra
-products made befor December 2, 1,985. They

Snot-eet present requiremets. Thig NCR was
witten for unit 2..

NCR 6641, Revision O, datd February 7, 1986. Tho
NCR dealt with an undocunmented term nation.

NCR 6678, Revision O, dated February 21, 1986. The
NCR dealt with violations of NBR i o ajunction box.,

NCR 6774, Revision 0. dated April 8, 1986. The NCR
dealt with the sam subject as NCR 6623 exiept that
itwas witten for unit 1.

NCR W 182-P, Revision O, dated July 3, 1984. This
NCR dealt with inproperly sized |ugs.

NCR W283-P, Revision O, dated Cctober 15, 1985.
This NCR dealt with inproper routing of cables
(improper docunmentation of temporary cables).

—1~Rt-



, 3..8 iBN NCRs and SCRs (continued)

3.2.8.7l', W 290-P, Revision 0, dated Septenber-2
S NCR dealt with the factthat MAI-4 at
no reuiremebts to inspect for, BR. 1 itz

3.2.8.72 NCR W305-P. Revision 0, dated November 13
This NCR dealt with an inproper cable spli

Hl-~~ii~ia 32873 NCR 345-P. Revision O, ated January 30,
This NCR dealt with inproper routing of ca
= 3.2 8A74 SCR' BNE1B8537, Rovisio O, dated Augiust 1
SThis SCR deal witt t he nisapplication of
teraibal [ugs. e
3.2.8.75 SCR UWBNEB589, Revision 0, dated |
December 27, 1985. This SCR dealt with theits Ceae
e, Sonauditable cblbleweights and ODs to detesiine
cable tray and conduit fill. Thisi-ws aiunit"

3.2.8.76 SCR UBNEEB8590, Revision 0, dated P
21" "sl " Decenber 27- 1985. This SCR dealt with the sam
:subject as SCR WBNEEB8589 except that it wasg -
witten for unit 2. " :

S3.2.9  eamorandums

3.2.9.1 from Jie@or@rahdinfer to Q Wadowitz
dated March 14, 1986. Discussed overfill of
conduit (B26 860314 001)

3.29.2 Letter from LYo'l.l. Denton (NRC) dated
March 20, 1986. Established TVA's corporate
position to the NRC on 10 CFR SO Appendix B
(L44 860320 811).

3.2.9.3 Letter fromOkonite Company to TVA dated
Novenber 15, 1982. Rel axed mi ni mum bend radi us
factors (E8B 821118 002).

3.2.9.4 Letter from Ronme Cable Corporation to TVA dated
- January 3, 1983. Rel axed hini mum bend radi us
factors (E88830106 013).

3.2.9.5 Letter fromCol)er Insulated Wre to TVA dated
January 24, 1983. Relaxed mi ni num bend radi us
values (801 830202 040).
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3.62.9 .
Hemorandums (continued)

S3.2.9.6 Letter from Anaconda - Ericson. Incorporate dto TVA

A Ated, Novemper 19, 1982, minimum  bend ’
*3 ffﬁg]d@@vfalu ) REB 8211197 0TY. o

’)a~qu,7ﬂ/\ '**____' 'x: * *NA_N

3.2.9.7 .emorandum fromW C. Drotleff to . . Gidley '
dated April 17, 1986, Updated WA s corporatec '
- position on 10 CFR OQ\ppei dix 8 (B45 860417 251).

3.2.9.8 :emorandun-from J.C. St adiktr to . Vvdr t
dateddOctober 14, 1983. Disauised4 ritiipecti’: of
: ables for violtions of, amam bon radius
(38 8310149361.

.3.2.9.9 linformal  lemorandum from Roy D. Anderson to BNS
Files dated May 4, 1982. Discussed vawof

i*correctu bricat in pulling asbestos braided

3.29.10 Informlu  Menorandum from J. D. Selevski dated
January 22, 1982. Additional information as
di scussed on the use of incortrct lubricant i n 1
Spulling asbestos baai dedi bl e P. ltyp _ =

3.2,9.11 MenorandumfromdJ. C. Standifer to D. V. Wilson
dAteod March 12, 1986. Discussed NCR 6623
~il concerning splicing inharsh environments
(826 860312 006).

3.2.9.12 Menorandum fromJ. C. Standifer to 0. Vadevitz
dated February 18, 1986. Discussed NCR 6536 on
6.9-KY splices (B26 860218 147).

*3.2.9.13 emorandun fromJ. C. Standifer to D. U. WIson
dated March 12, 1986. Discussed NCR 624
(826 860312 006).

3.2.9.14 Letter from the Nuclear Regulatory Com ssion dated
_ Cctober 15, 1984. Discussed renoving cable
o coatings (A02 841018 009).
3.2.9.15 Letter fromTVA to the Nuclear Regulatory
Comm ssion dated Novenmber 14, 1984. Provided TVA's
response to the NRC concerning renoving Vimsco
(A44 841114 807).
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3®enorandns (continued)

3.2.9.16

3.2.9.17

S3.2..18

-3.2.9.19

3.2-9.20

3.2.9.21

3.2.9.22

3.2.9.23

3.2.9.24

3.2.9.25

Kemoraduma fromJ. S. Wgington to the Electrical
Baineering*5ranch files dated January 21, 1986.
Provided VA's reply to the NEC concernigii RS
Sreport 1-85-569-WBN (43 860121 947).

Letter from Black and V6atch Conpany to J. A.
SRaulton dated January 25., 184. Discussed
analysis of tray loading, Vimasco, and bundling of

daeeangheniromi owp. Bridakedd tehidinh- Kdhkebadius

isies and plant restart.

Memorandum from R W. Cantroll to C. C. ason dated
Decenmber 2,1985. liEvivated the adequac. of

instal |l ed Cass 1E cables (143851203 915).

Menor andum from Thomas G. Hughes to the EBl Fils.
Discussed Construction Specification G-38 concerns
of cable installation requirements (B43 8508] 914).

Mermorandtns fromF. W. Chandler to P. R. BeasleyZ
dated July 9 and September 9, 1985. Evaluted
NCR 6208 at BFN (B43 850809 934 and B22 850903 004).

Menor anduns from 1. Chitwood to H. C. Rutherford
dated February 21 and larch 7, 1986. Evaluiated
SNCR 6536 at BP (B43 860224 905 and B22 860307 011).

Memorandau from N. R. Bi8lley to R. L. Lewis and
J. -. Rinno dated March 7, 1986. Eval uated NCR
6536 at BFN (B22 860307 012).

Memorandum from N. R. Beasley to G. R. Hall dated
Novenber 15. 1985. Established DNE's corrective
-ction for SCR BFNI QP8501, Revision O

(843 851115 941).

Hemorandums from B. Chitwood to H. C. Rutherford
dated March 31 and April 14, 1986. Eval uated
NCR 6623, Revision 1, at BFN (B43 860331 913 and
822 860414 018).
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Menor andus (conti nued)

3.2.9.26 Memorandum fromV. S. aughley tothe Electrical
Engi neering Branch Files dated July 8, 1986. S
Sunari zed cable sidevall pressaie issues 5
(B43 860710 905). "

3.2.9.27 Meaorandua fromW C. Drotleff to R KSei berlin
dated June 13- 1986. Discussed DLE s sidimall
L , pressure. action plan (843860609 927).

3.29.28 emrandu from . . Taf to .S R I|edate
June 4, 1986. Transmitted sideval | pressure report
(113860604 001).

3.2.9.29 Meorandumfrom U. S. Raughley to Those listed dated
- June 23; 1986. Provided guidelines to determ ne.
.the adequacy of Cla 1 cables with respect to
si dewal | pressure (B43 860626 931).

3.2.9.30 aenoranduai romV. R. Scogin to Brown's Ferry
Nul el ar Project Files dated August 8, 1986. .,
Suari zed cable pulling issues and resultinl
action items list (822 860808 010).

S3.2,9.31 MeorandumfromD. F. Faulkner to V. S. Raughley
dated July 14, 1986. Provided schedule for
S determining if sidewall pressure linits had been
exceeded (B22 860714 202).

3.2.9.32 MenorandumfromJ. P. Stapleton to U. S. Raughley
dated July 7, 1986. Established new cable ratings
bel ow 90 *C (R01 860626 803).

3.2.9.33 TVA informal 45D nenorandua fromEd West to J. R.
Sisson dated July 24, 1986. Discussed effect of
new cable ratings bel ow 90 *C.

3.2.9.34 Henoraitdu fromJ. P. Stapleton to R L. Lews
dated July 7, 1986, Established policy on cable
coating activities (822 8600707 014).

3.2,9.35 MermorandumfromN. R Beasley to G. R Kall dated
July 26, 1985. Described cable coating problem
(843 850826 911).
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- 3.29 Menorandias (contin

3.2.9.36- Hemorandun from K. E. Beasly to G. R. Hall dated
S June 28, 1985. Discussed CAR-81-350 on cable tray

3.2.9.37

3.2.9.38

3.2.9.39

3.2.9.40

3.2941

3.2.9.42

loading (822 850628012). -

-Meorandua from4. P. Stapleton to L; P. Schlingler

dated Kay 30, 19%.  Dir's responseto D 86-0120
(B22 860530 009). _ :

Memorandum from L. S. Co to R. LHedes dated'
November 15, 1984; Priovide comitieU t trackiil
record BLi-B212 (BLM841i05S0l);

Letter from Babcock and Wilcox to:TVA dated
COctober 23. 1981. Recertified Nakeup and Decay
Heat Punmps (NEBM 1027 605).

Meorandun from R. R -odgea to L. S. Cox dated
Decenber 23, 1983. Provided DB's response to
NCR 2494.

Nemorandun from R 1.R.-oedly to L. S. Cox dated
F  iary 18, 1986.  Discussnet he- cause-ote .
-therocoupledaajTe to the- akltp -and Decay Heat
Punps- (BAS 860218 251).

Memorandumfiro- RM RBodges to W. Dahnke dated
November 13, 1979. Qppaded NGR 10?7 to
significant. -
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nmor anduas (cont i nued)

32.9.43

3.2.9.44

3.2.9.45

3.2.9.46

3.2.9.47

2.9.48

3.2.9.49

S3.2.9.50

3.2.9.51

3.2.9.52

Letter fromTVA t tthe Nucl ear Regul atory
Conbi ssion dated December 21 1979.- Provided first
i hieri a report on CCR bers 1087 and 1101.

Menorandum fromR. V. Dibeler to .. Besley
dated Novenber 18t 1980. Upgraded ICRs 1087 and
1101 to significlat (OQA801124 007).

Menor andum from 6. F.Dilolirth to L. H. Bills dated
Cctober 9, 1980. Proidd-interim report nunber 4
on NCR numbers 1087 and 1101 (R 801009 267).

Letter fronBestinhgouse to TVA dated

Cctober 27, 1981. Certified inspection and testing
was complete on the Makeup and Decay Heat Pumps

" (NB 811027 605).:

-Menorandum from L. 8 Cox to J. P. Darling dated
Svarch 2, 1986. Response topcertain generic
--forms at BLN (C20 860325 683).

Memorandum fromJ. C. Stndifer to G Wadvitz
dated April 23, 1985. Requested investigation of

t heluse of PIDG | us on solid wre (843 850425 948).

Memorandu fromJ. C. Standifer toO . Vadevits
dated June 17, 1985. Dispositioned.NCR 6076 n_the
use of PIDO lugs on solid wire (826 850617 004).

Normorandum from L. . Cox to JcP. Darling dated
April 18, 1986. Response to certain generic
K-ferms at BLN.

Menorandum from 1. N. Hodges to L. 8. Cox dated

July 12, 1984. Established sanpling proram for
SNCR 2987 (888 840717 902).

Letter from the Nucl ear Regul atory Commi ssion dated
March )1, 1986. Discussed investigation of

sidewal | pressure problems a, BLN concerning report
nuabers 50-438/86-01 and 50- 439/ 86- 01.
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3.2.9 iemoranduas (continued)

3.2.9.53

-3.2.9.54

I 5.29,5S

S3.2.9.56

3.2.9.57

3.2.9.58
Sdisposition

3.2.9.59

3.2.9.60

aemorandum fromJ. H. inoe to J. P. Stapleton
Sdatid tine 2, 1986. Documnt contained the>
potntiol eneri ¢ applictbility evilustiow of
NCR 6S36 at BF. (107 860602 929).

Remorandua from 1.V. Cantrell to J. . itlkins
dateld ay 18. 191. Document contained the _
naloénto the INE response to Design Informatioa

Request E-9 (EBBBL0519-:938).

leaoHrandua fromT. .Northern tot. K. Pierce
dated April 30, 1979. -Docmant asked for
i.nterpretation of cable bending radii veal ues
(WI1br90430 114)

Hemorandum fromR. 1. Pierce to T. B. Northern
dated Nay 25. 1979. Document was the DME response
to Design Informtion Reuest 49 (SP 790522 045).

Nemorandum -from . -S. Ra~&gley to Those listed
dated September 2, 1986. ~The. mmorandmgav
advaine direction coiertins the project specific
actioni  nceassary to resolve concerns for NO of
Class 13 cables (143860903 904).

Nmorandum fromIN.L. Rayfield to D. K. Lake dated

August 8,14986.  -tbamorandum desfribed the
to MCO, 6623 and 6774 (826 860808 111).

Kemorandu from J A..Kirkebo to J. Q. Vebb dtd
September 9, 1986. Requet for ptrsonnel services
contract to provide an independent review of TWA'
Cable Sidewall Pressure Test Report

(B43 860904 903).

Nenorandun fromW. S. Raubghte to Those listed
dated Septenber 8, 1986. Provided direction on the
performance of corrective action and the

establ i shnent of a *saplingprogramto determne
the adequacy of electrical cables with rejpect to
their ampacity ratings.



TY,

2t S AL

3.2.9
+ott
BY"K

"WK-"

A,
AN
. /\: '
- wh

Ay o

xIV

M- A

' rSPd(_:ocha asPOs man.. 10s00
2 I -
ROWNVISC S .3

PAWIS OF 2M

emorandums (continued)

3.2.9.61

3.2.9.62

3.2.9.63

3.2.9.64

3.2.9.65

3.2.9.66

3.2.9.67

3.2.9.68

3.2.9.69

Nemorandu from John R. Lyons to Those listed
(draft copy) Pntitled " S3eping Procedure For Cable
Ampacity (UBEP-SIP 86-05) Review." Draft copy of
the proposed cable ampacity walkdown procedure.

Letter from Vestinhouse to TVA dated Nay 24, 1985.
Supported the use-as-is disposition of MC 6076 on
the misapplication of ALP PID terminal |egs

(B4S 850524 614).

Informal semorandum from R. C. ReKay to the PNO
Files dated Atgust ?, 1985. Supported the
use-as-is disposition of NCR 6076 because of
telephone interviews which revealed no fail re
history for the aisapplieation of AIP PIDG luis.

lemorandum from |. Gray Beadey to F. V. Chadler
and J. A. Rasulton dated December 17, 1985. The
mmorandum conlstted of a QA surveillance report
86-01 on the veritfiation of correctiveaction
taken because of838 report [-85-101-iM Oth

m sapplication of AMP P1D terminal ulsei

(B05 851217 003).

INeorandua fromH. G. Prri to Kl V. hbitt dated
September 13, 1985. The mmornadm contained the

proposed corrective actio tfor the retomndtions
of MSIS report 1-85-101-MAIl (102 850904 010).

uemorandum from F. U. Chandler to N. R. Bealey
dated September 23, 1935. Asked for the ineric
applicability of SCR UBNEBB8537 to BFM

(B43 850923 917).

Memorandum from N. |. Beadey to F. W.Chandler
dated October 17, 1985. Response to DNI In
Knoxville of the generic impact of 8CR UBNB108537
to SBF (822 851017 004).

Nemorandum from N. | . Beadey to O . . all dated
October 17, 1985. Advised ONP that SCR WSURSEB837
m ght be generic to BFM (822 851016 002).

Nemorandum from F. V. Chandler to J. C. Standifer
dated Septenmber 23, 1985. Asked for the generic
applicability of SCR VIUBNR8537 to BLN

(B43 850923 915).

g9
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3.2.9 Renoranduans (contlnued)l

sqdde9-70

3.2.9.71

:3.2.9.72

3.2.9.73

3.2.9.74

S3.2.9.75

S3.2.9.76

3.2.9.77

3.2.9.78

M tearsiyanlho,)- 168551 AN IGRLO 16 - Chandler,

Knoxvi |1 e of the generic impact of SCR WBMBBB8537
to BLI (B21 851022 004).

Renoranduam from F. W. Chandler to J. P. Vineyard
dated Septenmber 23, 1985. Asked for the generic

applicability of SCR WBNEE8537 to SQN
(843 850923 916). ..

emorandfm from J. P. Vineyard to P. . Cander
dat ed October 8, 1985. Rerpoase to ME in

K oxvillo of the generic i~act of SCR  3BI5B8S537
to SQ (25 851008 01 4.

flmorandm from F. V. Chandler to J. A. Raulsto
Sdated October 4. 195. This mmorandm provided
input for the 10 C 50.SS(e) report on SCR
MBEB88537 (826 851004 001).

Letter fro AMP Products Corporation to ITA dated

April 3, 1965. The letter stated that Mw nDi

termnal [tgs were not to be used on solid copper

wire (843 850408 021).

Letter from TWA to the Muclear Regulatory

Comisasion dated October 17, 1985. The lertr

contained the 1tial 10 CM 50.55(e) report on SCR
IUBNB8537 (LA4 851017 801).

Nmorandum from i. G. Parris to Those listed dated
September 13, 1985. The memorandum gave  brief
description of how the corrective ati on asked for
inStS report 1-85-101-UM wvi to be copleted at
tWN and SQo (A02 850905 009).

Prelimnary marmorandun from D. V. VI1son to
P. R. Vallace dated October 24, 1986. Response
from DNR to O P on the reasons for changing tho

PIO lugs on are suppression circuits for solenoid
val ves.

Letter from United Technol ogi es BEses Group to TVA
dAted June 1 17193. Letter relaxed manufacturer's

1BR val ues (BtB 830620 001).

C
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3.2.9 Henoranduns (continued)

3.2.9.79 Letter from The Okonite Company to TfA dated
June 7, 1981. Letter relaxed MBR values for
iICR 5062 (EBB 830610 014).

3.2.9.80 NenorandumfromR . Pierce to K. V. Witt dated
July 8, 1985. Nemorandua as a DI E response to
NSRS report |-85-06-VBN (FO1 850708 604).

3.2.9.81 Menorandumfroml. i. Ennis to . Vadewiti dated
June 21, 1985. Menorandun enphasi zed which
- procedures Were to be used to breach firedbarriers
6710 850618 908).

3.2.9.82 Letter fromTVA to the Nucl ear Regulatory
Conmi ssion dated February 7, 1986. Letter
contained the final report on the applicability of
wCRa W290-P and 6295 to 10 CFR 50.55(e)
(L44 860207 810).

3.2.9.83 Meaorandumfrom B. R Bnnis dated
Novenber 21, 1985. Nebnmorandua contained corrective
action for the recomendati ons of NSRS report
| -85-362-BN (T14 851121 800).

3.2.9.84 MermorandumfromH. 1. Hull to J. B. WIlkins dated
March. 26, 1982. Menorandum outlined the duties of
a subj ourneyman (DOC 820329 003).

3.2.9.85 Menorandum from T. B. Northern to R N. Pierce
dated April 30. 1979, This nenorandua contai ned
Design Information Request 8-9 on the tie down
val ues for cable (UBN 790430 114).

3.2.9.86 Meaorandum fromJ. B. Wlkins to R U. Cantrell
dated April 27, 1981. Memorandum transnitted
Design Information Request 1-55 to DNE asking about
the acceptability of bunching VI. V2, and V3 |evel
cables (WBN 810427 101).

3.2.9.87 Menorandum from R U. Cantrell to J. 8. WIKkins
dated Nay 27, 1981. This menorandumcontai ned the
DNS response to Design Information Request
8-55 (Swp 810527 069).
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3.2.9 Menorandums (continued)

Menmor andum from J. H Uilkins to R. W. Cantrell
daed  July 29,: 1981. This menorandum transmtted
Design Information: RequstL  -56 ti DE ask:iili
whethehr V4 or VS level cables coul d be bunched
(Ug-810129-62).

Memorandu nfroim R. . Cantreil
dated September-2, 1981.
Sthe DE response to Design
(SWP 810902 028).

to- . E.Uiliins,
This memorandui-provided
Information Renuest E-56

Mermor andum from D.- . McCoud to Thos; |isted, dated
SOctober 20, 1986. This memorandum provided TYAi

tinetrim-response- to thebNRC'a August 29-,a986.
etter regarding cable pulling pracicces at SQN
(L33 861020 800). -

el morandum from B, H. Patterson:to R. A. Sessoas
February 19864 Thlemiirbad asied for
an evaluation of th6-torquing sequi-ncethiiatW
Sprovi ded with ECNK 6207 (SOr1-860207-4A ' 956)

Memorandum from R. A. Se.ssomsto B:$.
Sdated Harch 4, 1986. This iemoranduM ePni i

to the Patterson to Sessonis aeor andum dat ed
February 7, 1986 (970 -603004 OFS). e

Pattte.ron

Telecopy from J7 - ntko»a-sEdQR. -ated:
Pebrary 26, 4486.T h6b.ttepopypgve the Conax -
Buffalo Corporationl; itionon the use of pajst
revisiohans of IPS-725 orguingsejuences

(870 460226 100). -

em orandWn from Re-W O son to - CC, Craven dated
March 26,'1986. Thhis maeor andunar esenfed the
corrective action for SQ CAi 86- 02- 005

(S02 860326 862). "

Memorandum fromJ. A. Raulton to L, . -3l ] sadate4
February 24, 1981. This meaf ndum p vrded
interim report nunber-5,6n NGR 1907 and 1101

(NEB 810224 275).

3.2.10 SON Generic Concerns Task Force Reports

"Overtensionlng and MnimuasBend Radi us Violatio
of Cable Due to Inproper Cable Installati-on

pwly.

*  *

ok Bkt
BN N

-
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-3.2.10 SQ GCTF Reports (continued)

3211

3.2.10.2

3.2.10.3

Met hods," Revision 1, dated May 28, 1986. The GCTF
report-on issues evaluated in this report undeirthe
Cable Pulling subsection.

"Thickness of Fire Protection Coating on Cabl.,
Revision 1, dated May 20, 1986. The GCTF report on
issues evaluated in this report under the Fireproofing
subsection.

"Trjuial Cable Not Supported.” ‘ision 1. dated May
17, 1986. The SQN GCrW report on ssues evaluated in
this report under the Cable Pulli4j subsection.

SQI DNC Procedures

3.2111

3.2.11.2

3.2,11.3

3.2.11. 4

SQI Inspection Instruction number 28, " Cibli Pulling
Inspection,” Revision 4, dated

Kay i s,19i. D ,Theaul ulling i nspection
préceéure. P d P

DC Electrical Procedure nuber -6, Cable Storage
and Installation.” Revision 0. dated

January 100 1973; Revision 1. dated

December 20, 1973; Revision 2, dated June 7, 1974;
-Reision 3. dated Novenber 19, 1974; Revision 4,
dated April 24,,1975; Revision 5, dated

April 14, 1976 Revision 6, dated Cctober 4. 1977;
and Revision 7, dated December 27, 1979. Provided
instructions for routian cable in cable trays.

QI Inspection Instruction nuaber A4 Inspection
dBfCtrical Ptentration Steal and Firesto
arriers, Revidon 1, dated October 6, 1978 and

Revision 6. dat ed- Septenber 20, 1979. Provided

inspection requirements for Fl ameétic.

SON I'nspection Instruction Number 10 (called
Construction Test Instruction for Revison 0 to 5
and Construction Inspection Instruction for
Revision 6), Revision O, dat dAugust 8, 1971,
Revison 1, dated Septmbr 10, 1973; Revision 2
dated March 28* 1974; Revision 3, dated June 4.
1975; Revision 4, dated January 22, 1976;

Revidion 5, dated April 22, 1976; Revision 6, dated
December 27, 1976; Revision 7. dated Kay 26, 1977,
Revision 10. dated March 28, 1978, Revisiona 11,
dated April 16, 1979; and Revision 12, dated
October 22, 1979. Instruction for termnation

I nspecti on.

I
IR3
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to®* A o: "t 2,11 SQN DNC Procedures (continued)
N_ - N
LN 3.2.11.5 Standard Qperating Procedure, SOP number 104,
"Electrical Cable Installation," Revision 1, dated
Cctober 18, 1979. Established cable routing
. requirenents. "
R A no
Ta o 12 SQN ONP Procedures

3.2.12.1 Modifications and Additions nstruction, N&SAI-04,
"Control, Power and Signal Cables," Revision O
dated Cctober 30, 19790 Revision 1, dated
April 19, 1980; Revision 2, dated June 11981; ;
Revision 3, dated February 11, 1982;.Revision 4,
dated August 12,:1982; Revision 5, dated
Novenber 19, 1982; Revision 6, dated
August 17, 1983; Revision 7, dated March 15, i984;
and Revision 8, dated Decenber 31, 1985.
Establ i shed the guidelines for pulling cable.

3.2.12.2 Surveillance Instruction, SI-233,1, "Visua
I nspection of Penetration Fire Barriers
Nechani cal ," Revision O, dated Cctober 2, 1985
Establ i shed and delineated the inspection of
aechanical fire barrier penetrations.

3.2.12.3 Surveillance Instruction, SI-233.2, "Visua
I nspection of Penetration Fire Barriers
glectrical," Revision O, dated Cctober 2, 1985
Established and delineated the inspection of
electrical fire barrier penetrations.

3.2.12.4 Physical Security Instruction, PHYSI-13, "Fire,"
Revision 48, dated Nay 5, 1986. Provided
instructions for breaching fire barriers.

3.2.12.5 Nodifications and Additions Instruction, NSAI-13
"Electrical Pressure Seal, Firestop Barrier, and
Fl ane Retardant Cable Coating," Revision 6, dated
January 28, 1985. Provided requirenents for
application of Flanmenastic and breaching cable tray
fire barriers.

3.2.12.6 Special Mintenance Instruction, SHI-0-317-32,
Revision O, dated January 24, 1986. Established
wal kdown procedure for identifying SW violations
i nconduits with multiple bends inthe Auxiliary
Bui | di ng.
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B.2-.12 SQNONP Procedures (continued)£

S3.12*7 Hoaodifications and Additions Instruction, -7,

S'Cable Terainations, Splicing, and Repairiiigof
~ AN N Da;maged Cables,” Revision 7, dated Pebrutary*5M9%8 6
d RaBevison 11, dated June 19, 1987. Diterained

A A chle %)rli%n iOmethrc%ds ea@ponrepajr. Also described
. 320e® G A1 CT AR AT RE et i orsta - 2- 31725,
32128 Special Naintenance Instruction,. SRI-2-317-25,
SRevi si on 0, dated January 24, 1986. This procedure
provi ded for the replacement or sol deringoof all
AMP PID lugs on solid conductors because of USRS
report 1-85-101-BON.

S3.2.12.9 Mdifications and Additions Instruction, RAi-19,
“I'nstallation of Conax Connectors," Revision 1,
dated July 26, 1985. ONP proceure which provided

| S fl s 100 [A It 1 2f
&lectrical Conax” ameiors~ *~ for SQL
3.2.13 BF3 ONP Procedures

. 3.2.13.1 BF3 Nechanical Mintenance Instruction, NLI-75,
"Installation and Repair of Penetrations and Fire
Stops," Revision 1, dated August, 1986.

¢ Established the requirenments for docunentation of
the repair of fire barriers.

3.2.13.2 Modifications and Additions Instruction, KAI-13,
"Instal lation of Insulated Cable Rated up to 15,000
Volts," Revision 1 (4th draft). Provided
o instructions for installing cable.

3.2.14 BFN Significant Condition Reports

3.7.14.1 SCR BFNEEB8S18, Revision 1, dated
Decenber 18, 1985. Established a new SCR at BFN i n
response to UVN generic NCR 6208 (B43 851218 913).

3.2.14.2 SCR FPNB@8501, Revision O, dated
Septenber 16, 1985. SCR written against
Construction Specification 0-4 for the nmethods used
to splice cable i naharsh environnent
(B'3 850924 002).

3.2.14.3 SCR BNKEBB8631, Revision 0, dated June 27, 1986.
SCR witten against Construction Specification 6-4
concerning SVP (822 860703 004).
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$2.34 BFL Significant Condition Reporta (continued)

- 3.2.14. 4

S} ifb rftor

SCR BFNMVs88634, Revisiion O, dated June 27, 1986.
SCRwritten against Counstrction Specification G-4

not providing initallttion gui dance i n
-establishing HBR (822 860703 007).

3.2.15 BLN DNC Procedures

3.2151

3.2.15.2

3.2.15.3

dc- 3.2.15.4

BNPQCP-3.34, "E4ctrial Cable Installation
(Pulling), Revision 3 The present proceduretor
pulling cable.

BNP-QCP-34. " Blectrical Cables and Jumpers
Installation (Pulling) and Preparation
(Terminating), Revision 4, dated-June 10, 1981;
Revision 5, dated August 23, 1982, Revision 6,
dated June 7, 1983; Revision 7, dated

November 14, 1983; and Revision 8, dated *
March 27, 1984. The procedure described the
inspection and documntation methods used by EQC in
the installation (pulling) and preparation
(terminatina ) of insultted control, signal, or
power cables.

BNP-QCP-5.18, " Fire oisture, Pressure, and
Radi aiton Seals." Revision 11 dated

September 23, 1985. The procedure described the
methods used to inspect and documen; penetration
fire stops, pressure, noisture, and radiation seals.

BEU- SCP- 229, "Cable Installation Xnspection,"
Revicion 2, dated July 10, 1979. The procedure
described the nethods used by 811in verrifing6
power, control, and signal cables were properly
install ed.

3.2.16 BLN Nonconformance Reports

3.2.16.1

3.2.16.2

3.2.16.3

NCR 1087, Revision O, dated Cctober 29, 1979. This
NCR dealt with overheated thernocoupl e |eads.

NCR 1101, Revision O, dated Novermber 26, 1979. The
NCR dealt with overheated thernocouple |eads.

NCR 2494, Revision 1, dated Cctober 12, 1983. The
NCR dealt with an omtted shimwhen splicing using
Raychem kit NPKV-2-14.
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-3 .16.4

3.2.16.5

3.2.16.6

3.2.16.7

3.2.16.8

3.2.16.9

3.2 -16.11

3.2.16.13

3.2.16.14

3.2.16.15

n: 3
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rm P ts (continued)

NCR 2944, Revision 1, dated March 8, 1984. ThdoCR
dealt with cable jacklt damae becaue of the
pulling of avother cable in the iae conduit.

| CR 2954. Revision 0, dated larthy 1984. The
NCi dealt with cable jacket damage daring
terminatioi.

I1ICR 2987, Revison 0. dated larch 19. 19284 The
NCR dealt with QC acceptance tof cable installed
using outdated inftomation,

'CR3048, Revisioa 0O, dated April 10, 1984. The
MtR dealt with cable jacket damge haneh
repaired *ithout the prosence of a QC inspector.

NCR 3071, Revision 1, dated April 17, 1984. The
NCR dealt with conductors which were damaged during
terminntion.

MCR 3110, Revision 0, dated hay 1, 1984. TheaCM
dealt with damaged conductors i a factory mad#
connector.

NCR 3171, Revision 0. dated Hay 24, 1984. The CR
dealt with damaged conductors in tlh Solid State
Control Cabinets.

NCR 3174, Revision O, dated bay 25. 1984. The NCR
dealt with damaged |eads t o a val ve operator which
were damaed when the Cover was replaced.

NCR 3188, Revision O, dated ray 31, 1984. The NCR
dealt with overheated cable insulation.

NCR 3317. Revision O, dated July 19, 1984. The
NCR dealt with damaed conductors.

NCR 3346, Revision 1, dated August 1, 1984. The
NCR dealt with a damaged wire froma 24-volt power
supply to a 24-volt supply breaker.

-CR 3365, Revision 0. dated August 10, 1984. The
NCR dealt with a broken conductor at the point it
entered the termnal [ug.
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3.2.16.16

3.2.16.17

3.2.16.18

3.2.16.20

3.2.16.21

3.2.16. 23

3.2.16.24

3.2.16.25

3.2.16. 26

3.2.16.28

aspog mmnua 0*9*0
Ramon 10 3
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312.16 BW Xonconformnace Reports (coatiaued)

1C 3388. tRviso O, dated Agst 20, 1984,
MCR dealt with cable jackt daee duri
iastillatioa.

3CR 3433, Revision a. dated Aagust 30. 1984. The
aR dealt with coeductor dmp duritag
iuctallatioa..

NCR 3473, Reviaies 0. dated Sptebr 17, 1904.
The NCU dealt with dmaged coafdcters.

NCR 3482. Revista O, dated September 24. 194.
The NCR dealt with cable Jket damage durtt
installation.

NCR 4101, Revision 1 dated June 25. 19S. The,
MCR dealt with cable Jaetat dama  becha of
rework i nthe area.

(RB 4219, Revisoa 0. dated a 1. 1915. The NCR
dealt with cable Jacket dage duriag iustalatioe.

3CR 4222. Revisits , dated ay 1, 1985. ThaMCR
dealt with  las Jtacket dmg because of the use
of a hook digla tool ed to beech fitr

barrlers.

NCI 4230, Revislio 0, dated Ea 1. 1965. oThe
dealt with cable jacket duage duria lastallation.

MC 4247 6etii] 0, datedNa 7, 195. Th M
dealt with cl Oe Jaket Oad coadactor dmae
during iMstallatles.

NCR 4254, *Avisaea2. dated over r 4. 198. e
Cl dealt with conduits wbi h bad over 360 deree
between pll poists.

NCR 42 , Reviseo 0. dated Itay , 1985. The SC
dealt with conductor dimge because of
construction  aetivities.

NCR 4292. Revidio 0. dated tay 16, 196S. The CCl
dealt with conductor danse.

NCR 4301, Revision O, dated May 20, 1985. 'THe Wfic
dealt with conductor damag.
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@bimp wicb refioied hiom p load dome as
the sbkor rnd Dsaw sea Poo Impolrp.

VUM, Ameog t 57. dated JaUWry 31# 1IM.  Tibs
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ccypabladh t Uoeengoing €Vlivaluation wleul  proltV
documentation to v.rif yits adegdacT.-IfW.'
Reauthley s mimoranduato J. A. atisto d4ti
.Sep-tiber2. 986 -providé dthe folleowi g responi to
the rédlrRss for intor gion concera ntpe
methods usedby TiIVA in eoaluting the accptablity:
of SWUPxerted omCl ass tcable:,

"All O as 194dAdtstlapproximately -10.400)-ere
evaluated through (1) prelimiary screoning. (2)
eld inspection and (3) detailed calculations.

(1) PrelinaySc enMing was conducted to
deelo list f s d worst-case

- conaigurations bastd on vertical conduit
with four 90-degrpe bends in the pulli(.end
of the conduit. Conservatismwas use 1In
the screening method based on the followiing

(@ The sldewall bearing pressure criteria
was 300 pounds/foot  Test results of
600- 1, 500 pounds/foot were |ater
reported.



4.1.1.11

Generic (continued)

L:.'.':iLf:"'

c~bY

©)

(b) Four conduit- bei
backi. Using. ai
wiith b ands dilti
ondui t could:, r
tensionsa 1/2 to

248 o,

voltage level.

-conduits using the criteri
-ends (>360%),

ofl ¢

The or-tcas@conduits
selected by visual inspottion of 778

plet$i

ere

longet nsthiswvith ile.-wateon

Detailed Calcations of the 81 worst-case
-conduits showedtwelve conduits (cables
within) exceeding the sidemll bearin

preture liits of 300 pounds/toot 0"rl0O0

pouids/foot as applicable.- Thse value
were based on the assuption that the cables
were pulled in the direction that would

cause -idewll
greaterr.:

NOTE:

for the WBN eval uati on.

bearing pressures to be

The cal cul ations descri bed above were



Theoncernlof  cable'pull-bys' was considered on
a generic basis-by TVA when prepari its, . .
si dewal | pressureyAvI uationpp?ggraar% As'itisa
normal g\r/ tice to. route Pnl one circuit in. .
power-| conduits, pull-bye occur generty in
instrumentation and control level condult~a only
STypica conductor eisei routed i n such condul t
are No. 4-- Jo 16 AVG The results of TVA' $
cable sidewal | bearing pressure test indicate
Sthat for such conductor sises, the limting
parameter for installation is not sidewal |
Spressure but rather conductor strength.”

At the witing of this report, DNB's evaluation of
SSWP and RPT was not yet coaplete. DNE was involved
i ncontract negotiations with athird party

engi neering conpany to eval uate the sanmpling program
mentioned above. Final resolution of the SWP and
MPT issues for all TVA nuclear plants was to be
addressed i nDNB's final response.



this report in addition to the matufcturer's.i
requirements to tform the:basis ftori its .valaton
Each of the areas of potential concern was being
resolved into elements for further apalysist. 'In
each case the actual bend.radius to which a cable
had or could have been subjected was deterniiid.
This was accomplished for each Class 11
safety-related cable to wai ch the concern applied.
Subsequently, a etermnation was made of the
effects, both short and long term on the integrity
of the cable and its ability to perorm it's
safety-related function as aresult of being
subjected to the reduced bend radius. This
detenrination was based on consultations with and
recommendations tron the cable manufacturers. a
review of the cable materials and constructions
involved, the particular application of the cable at
TVA and a review of TVA and industry environnental
qualification testing a itrelated to cable bend
radius. Inparticular, EBB had identified the

el ongation strers to which a cable was subjecced as
the result of abend as the critical paraneter in
determning acceptability. The evaluation of the
concerns indicated that the mininmum bend to which
cables could have been subjected was that of one
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Generic (contiloed)

tim ,its o'erall disaster. The resulting
elongation stress hadnin .Icalculateadd compared
ith the cabl€e's corresponding capability, ;llowin
Bs: postulted accident scenario. This nloiraition
i .as.-cop.leftfom the eovironmental qualification
rcports. IPrelitinary co Enclio of the 1tuddy
- .ndic d that this worst case belnd didl not d-
-the cable's available elongation piroperties below
that-required for it to erfor its safety-k ated
function. Theteffects of such a potential baed on
shielded cables was beng evaluated separately
Finally-, recommndations were to be formulated
whi ch, if 8nec*ssay, may include cablre st e
surveillance inspections or rework, ocr ria ent
of the cable i n uaestion.. c

A.final report providing a comprehensive detailed
analysis of each concern including evaluation
results, conclusions and reconmendations wa to be,

titiedRatr @ley's mJaplenBed d&ReiuSept emrevi@edl19
direction to eachpro concering spei I cwork
actions whi chvere necessary to resolve concerns on
‘bend radii of-Clesi 1 cables bebfore each-pl ant
restart/fuel | oaddate. The follow ag diidetion was

"The Electrical Bngineering Branch has evaluated
the adequacy of the bend radius to which Class 1E
cables were installed. The basis for the',
evaluation was the comprehensive investigation
conducted by the Nuclear Safety Review Staff on
the same subject during February to April 198S.
The measures specified herein are expected to
comprise the majority of any project specific
corrective actions resulting fromthis
investigation. EBCs final report docunenting
the eval uation and providing conclusions and
recommendat i ons based upon an independent review

01;88ur evaluation will be issued in Septenber
1986.

Bach project should proceed immediately to
performthe follow ng inspections, as applicable,
and to forward the results to the respective
engi neering projects.
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S

The BN and BLJ projects-shall inspect the
installed bend radius of.allclass 1 medium

voltage power cable furnished by The Oonit

-addressthe bend radi usiin standrd conduit bend
as this has been addressed generically i nf _
PIRGEN  BB605. The insection-of the” +hed adius
in conduits is covered below. Thereforeb,
provided the project establishes that all cible
tray fittings wire procared with a radius eqgual
to or greater than 8-t4 es tha utsiddiamter
Sof the largest cable in question' and that all
conduit b-nds neet the minima requirementsof
DS-113.1.-,. this inspection Iny be linted to-
cables in free air (transitions fromraceiay to
raceway or raceway to equipment) and to the
of termnation.

Al installations which do not conformto the
specified 8 tines factor.shall be documented as a
nonconformance and forwvrded to the respective
engi neering project for disposition. The
docunentation shall include the cable and, if
applicable, the raceway number, .the location of
the violation, the actual installd bend.adius
and the results of a visual inspection noting any
di scerni bl e stress on the cable jacket in the
area of the bend or any cuts or ripples inthe
cable jacket which could indicate shield

def or mati on.

Effective imediately, the WBN and BLN projects
shall take the steps necessary to ensure that all
Smedium voltage power cable furnished by The
Okonite Company is installed to a bend radius of
8 times its outside diameter as opposed to the

Sprevious direction of DS-12.1.5. This design

Sstandard i's being revised accordingly.
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All proj ects shil performa field inspection of
all condults containing Oassl 1 nediumvioltae
power cables for thekexistsenc of any
straight-throughi pl | box-or :conduiltyd (C
8ELL, TEIl, etc.) raceway fittingt or any cohduit
raceway fitting btber than a standard coindit
bend around which acable isbent. The eistonce'
of any such fittings, including the raeway
nuaber aad size, the fitting descriptib;o

zumanufact urer (ifavtilable) and size, and thei

location shall be documented as a nonconforanhee
and forwarded to the respective engineering
project for disposition.

All proj ects shall determ'i e the minimum size
conduit that the following coaxial, triaxial, and
twinaxial cables- ifutilized inclassle
applications and routed i nconduit, are installed
in. it any of these cables are installed fin
Cass 1Bapplications and i na conduit snaller.
than i ndcated-below, the project shall-prfora a
field in Spection -for the existence of. coduits of
any type (illlT 1,e tc.) in which the cablcis
bdat. 1 he existence of any such fittings,
includini the raceway nunber, and-ize, the
fitting description, manufacturer (if available)
and size and the location shall bg documented as
a nonconformance and forwarded to the reppective
Sengineer ing project for disposition.

The UBN project shall performafield inspection
of all Cass 1l coaxial, twnaxial, and triaxial
cabl es which were installed or nodified during
the period of Nay 25, 1979 to Nay  181981. under
the gui denct of Design Information Request (DIR)
number"-9. Inaddition, all projects shall
inspect all class 15 coaxial and twi naxial cables
which were installed or nodified during the
period of September 20, 1983 to April 23, 1986,
under the direction of DS-B12.1.4, Revision O.
The cable shall be verified to be installed to a
bend radius equal to 8tinmes its outside
diameter. This inspection need not address the
bend radius instandard conduit bends as this has
been addressed generical |y i nPl RGENEBB8605. The
i nspection of the bend radius inconduits is
covered i nitem 3 above. Therefore, provided the
project establishes that all cable tray fittings
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were procured with a radius equal to or greatlr
than 8 tines the outside dianeter-of the |argest
cable in question or that the cable was
‘restricted t0 use i nconduit and that:all conduit
bends neet the m ni numrequirenent sl-of
DS-13.1.7, this inspection may b limited to
cables infree air (transitions fromraceway to
raceway or racey to eq ipment-) and to th

specified 8¢times factor shill be documented as a
nonconformance and-forwrded to the respective
asnineering project for dispos'tion.: The-'
docunmentation shall include the cable and, if
applicable, the raceway nunber, the |ocation of
the violation, the actual installed bend:radius.
Snd the results of a visualinspection notiigen
-discernible stress on the cable jackit in:th
area of the bend or any ripples in the cable
Jacket which could indicate shield deforrntion.

At the witing of this report, Di's final report
addressing the eval uation deciribed above was not
yet available for review. j:

Site Specific - WBN

Based on the information contained wthin
B1-85-073-001 and | N-85-719-002, the locations of
the problenms werewal ked down for evidenc of
excessiveb i R The cable of concernB-85-073-001
(2-3V-31-7229) was located i nthe unit 2lncore
Instrument Roomwith the aid of a DNC electrician.
The cable, as presently oriented, exhibited no
evidence of excessive EBR  The concern was worded
such that t was construed that the NBR of the cable
had been tenporarily violated i norder to performa
splice. Avreview of General Construction
Specification 0-38, Revision 8, step 3.2.1.3.4 on
page 3 and 4 revealed that NBR coul d be tenporarily
exceeded. Therefore, though there was a possibility
that the HBR of the cable was exceeded, no problem
was uncovered because a tenporary violation of EBR
was permtted i nONE procedures. The cables of
concern IN-85-719-002 were located i nthe unit 2 RB
over Reactor Coolant Pump nunber 3. They were

L?
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exanmi ned for HBR violations and cabl eensul ation
damage by an ONP QC inspector. No evidence ofi:
gither proble was discovered.

Concerns BX-85-157-002, 1-85-733-001,

SIN-85-935-001, IN-86-266-006, |N-86-3144-06, and

| -85-100-013 dealt with general HBR problems.,The
portion ofN-85-935-001. which dalt with ciabl
idamalde - after installation w. thared, ith"
Cstruction Subeategory 15100. ISR®ipo t

[-85-0641B _and NCRs-4194,. 4274, 4933, and 5062 wie
reviewedor-itheir relationship to thse co S.

. The probleiassocited with the-NCR began t 1979

when Design Information Request E-9 (IBN 7901430 114)
-as~snt to DNE reeuiring interpretation of.cabl
bending radii values. The response (SW 790522 045)
pernmtted a minimum tie down value of 50-percant of

the puling radii. Two years later this po
was nodified (B8 810519 938) to state that
. I nsul at ed Cabl e-nainierr " Association val ues nust

Se used to calculat the mniaimtraining radius.
This created situations i nwhich one ofw hecabl es
whi ch were bent to the original criteria now
sexceeded the new guidelines. Several NCRs were
gkrated in 1982 through 1983 on this subject. NCR
194 was written in 1982 and addressed problem with
-BR ,inlabletrays. NCR 4933 was witten in 1983
identifying NOBR problens after a 100 percent
S.wsiwn of VS (6900-volt) |evel cables. The
-di spositionof these NCRs all depended on rel axed
vfttes for training radii given to TVA by various
cable manufacturers (IBB 821118 002, EBB 830106 013,
3EB 830620 001, and 85 821119 021). NCR 4274 and
5062 were witten to document problems with NBR in

-condul ets.  Awal kdown was conducted of suspect

conduit. N ne exanples inwhich the KBR had been
exceeded (76 percent of the required value) were
discovered. They were dispositioned use-as-is based
on aletter fromthe cable manufacturer (Ckonite
Conpany). This letter (EBB 830610 014) was witten
I nresponse to a request to evaluate cables which
had been bent beyond given nBR values. These cables
had been bent 4.375 times the cable dianeter. Using
the fornula percent lap x tape width equals cable
radius of bend to the neutral axis of the cable, the
NBR woul d be 3.153 inches i ncondulets which only
had a possible minimumradii of four inches. This
calculation was in a menorandum from R N. Pierce to

LBS
-GRA.
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K. W Whitt dated-July 8, 1985 (FO01 850708 604).
Since that time cable ODs~: have been revisid in
DS-1B12.1.13.  LEvn with the nei values, thBe BR
reasi hed below four inches. Uith the newvalue, the
problem areas were deemed acceptable because the
subject cables could not have bbeenbnt beyond the
vendor established HBR. The NSRS report criticized
the actions taken by DN to clear theset NCRs (see
section 4.i.i.i. -

There were two open NCRs on the subjectof excessive
SBR for alss . They Ver NCR 6295 and U-290-P.
NCR 6295 dealt with caibles in the ACR panels whos
IBR was exceeded. NCR V-290P dealt with thefact
that HA--4 and S did not contin proviions for
inspecting cables for B8 problems. A letter from
IVA to the NIC dated February 7, 1986 (L44 860207
810). contained the final report on the applicability
of NCRs 6295 and W290-P to 10 CFR 5~.55 (e)., In
this report, TA nmintained that cable failures at
five TVA facilities were evaluated and that none of
these failures were associated with violations of
SBRe. I't stated that cable failures due to
violations of DBR would occur randomly and would not
Ssignificantly affect plant safety. These NCRs were
still open pending a response from DNIE.

The listed concerns:

1E-85-076-003, | N 85-213-001, |N-85-255-001,
| N 85-295- 003, | N 85-436-004, | N 85-856-005,
I N-86-201-001, |N- 86-259-001, and 1X-85-094-004

reported that nost cables had been pulled before the
requirements to use break ropes on all cable pulls
and that nothing was done about those cables pulled
before that time. Areview of General Construction
Specification 0-38, Revision 4, revealed that in
1984 the pulling procedure was changed to include
the use of break ropes for most cables (thereswas an
exception for cables which were hand laid i ntrays
or pushed through conduit). There was no evidence
of any rework of cables pulled before this tine
because of the change i nprocedures. NSRS report
1-85-467, 466, 568, 573, 518, 575-WBN was also
reviewed because it dealt with concerns

| N-86-201-001 and I N 86-259-001. This report
verified the concerns because of the comments in
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NSRS report 1-85-06-BN. The report tied corrective
action to the actions specified ihi -85-06-VBN
A This report was extremely critical of the mannerin
B which DNE had defined the method of calculating HPT
for multi-cable pulls. It was also critical of the
lack of method of determining SUP values. The
rgf;f“f L report recobi nded that G-38 be revised to
iR incorporate resolutions to the problems identified
o above. ubsequentlj, other DM, DNC, and O
procedures were to be revised to reflect the changes
nt®38. Finally, th adequacy of cable piesenly
installed was to be evaluated. As part of this
Seval uation, a SUBP test.wa conducted. The reults
NMo* were described in section 4.1.1.1 of this report.
The following concerns all dealt wi t tthe use of
come-al ongs and trucks to pull cable:

EX- 85-086- 001, IN-85-241-11, |#-85-318-002,
| N-85-581- 001, IN-85-978-001, IN-86-036-002,
I N-86-199-001, |N-86-254-001, IN-86-254-002,
| N-86-259- 002, IN-86-262-003, IN-86-266-001,
| N-86-266- 002, and UL- 86- 314-001.

| N-85-978-001 was al so shared with Managenent and
Personnel Subcat egory 7060Ci

A former know edgeabl e VBN EBU engi neer was
interviewed to determne what specific requirenments
there were for power assisted pulls. Al
mechani cal |y assisted pulls were required to have
the pull tension nonitored by arope pull device
(break rope:or dynanoneter). There was also a
requi rement to have an engineer present to nonitor
the device.

The initial and latest revision of DNC and DNB cable
pul I'ing. procedures (VBI-QCl-3.05, Revision O and 10,
VBN- QCP: 3. 05, Revision-0 and 25, and 0-38, Revision
0 and 8) were reviewed for the acceptability of
power assisted pulls and any requirenments for
monitoring pull tension. Al documents allowed
power assisted pulls as long as the pull tension was
noni t or ed.
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: .G Conicerns 81-85-086-001, IM-85-978-001.
IN-86-266-001, ad,86  -314-001 were all worded
ssuch that no'probiiTe was uncovered. The concri nis
stated that cables ' tr @ilediwith come-alongi and
trucks. As stated above, this was an acceptid
practice onsite which ws alowed in DNC and DI o
procedures as long as the pull tension ms* -
monitored. No mention v as-ade of a lack of a rope ~t
pul | device i nthese conceras. * ;

Sthe following concerns were all related to power
assisted pulls in which the break rope/dynaamoeter
was not used: o N T

, | N-85-241-N11, I N-85-318-002, |1-85-581-001,
SI N-86-036-002, |N-86-199-001, |N-86-254-0il
| N-86- 254- 002, |N-86-259-002, |IN 86-262-003, and
| N-86-266- 002.

Sthe use of steel chokers was found to be for safety
urposes only in an inteview with a knowledgeable ™
5C Inspector. It was also verified in answerin
concern nunmber |N-86-262-003 i nNSRS report
1-85-467; 466, 568, 573, 518, 575-WBM  The choker
Swas to be used when pulling i nopen areas to prevent
a cable from whippins around and hitting personnel
Sn the area if the break rope snapped. However, in
the investigation for | N85-581-001. an abuse of
choker use was uncovered. nforma interviews with
a present and a former responsible BQC inspector and
a know edgeabl e el ectric kin were conducted on the
subject of the use of trucks to pull the unit 1
React or Cool ant Punps notor feed cables wthout a
dynanoneter. The inspectore stated that break ropes
were used inctead of a dynasmoeter to nonitor pull
Stension. The electrician stated that a truck was
used to pull the cables and that there was a choker
around the break ropes. He said that the break
ropes were invariably broken when they were pul | ed
clear of the conduit. There was no safety reason
for having the choker around the break ropes when
the cable was being pull ed i nconduit. Since one
abuse had been verified and the other concerns which
di scussed bypassing break ropes were too vague to
adequately evaluate, they were tied to IN 85-581-001
and were also factual. The -saewas true for those
concerns which alleged that there were nmechanically
assisted pulls with no rope pull nonitoring device.
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Tire concerns were so vague that a meaningful
-ealuationwas impossible. Howveer, inforal

- interviews with a ftorner and a-present DC
electrician revealed that brek r ops were not bein

used on non- QA cable plls, (these pulls lack a QC
i nspector).

Concerns 1N-85-046-001. 145-533-001,
IN-85-574-006, and 1M-86-259-004 edltv with a
ecific incident in iwhich a QC inspector was locked
dikt of a room while electricians wre pudlinga a
ab'le inside the room. 1 -85-533-001 was also
shared with  nagement and Personnel
Subcategory 70600. 1-485-046409 addressid the saU
;subject in QA/QC Subcategory Report 80203. The NSRS
report (1-85-467. 466. 568, 573, 518, STS/-Bl) did
not verify the event had occurred. However, one of
the EQC inspectors interview wa involved in the
incident. The action was reported, and the foremsn
and general foremean were given two weeks off without
pay. The cable i question was scrapped, and the
matter-was considered closed by DNC management.

The followi ng concerns were all general cases of
exceedingo PT:

I N-85-201-002, IN-85-314-001, | U 8?-325-0050
IN-85-433-002, |N-85-527-001, I N OS-935-001,
I N-86- 028- 001, IN-86-212-001, | N-86-259-014,
PH-85- 050- COL, WI-85-100-012, and 11-85-008401.

The portion of IN-85-935-001 which dealt with cable
damage after installation was shared with
Construction Subcategory 15100. The PRO report on
concern | N-85-201-002 was reviewed. The concern
récomended that the cable be pulled to the first
outlet before making the pull test on the cable.

The DNC response was that the suggestion could not
be all owed because it did not agree with Ceneral
Construction Specification 0-38 and

VBN QCI / QCP-3.0S.  The eval uation agreed with the
report. NSRS report I-5-852-VBN was witten on
concern | N-85-527-001. The concern stated that

cabl es had been pulled without break ropes. Through
information received fromQrC, the cables in
giestion were identified. These cables had been
scrapped i NnNCR 6001 blcause QA cable had been
pul I ed approxi mtely 20 feet without the presence of
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Sth

an inspector or anyone to monitor pull tension. No
Sfurther correctiveaction was deened necessary in

. S report. The remaining concerns werssoO
vague that a meanintful evaluation of each one was
impossible.  However, because of the problems which
were discovered with SUP in .SRS report 1-85-06-UB
S(ee section 4.1.1.1 for details) the concerTs wert
verified.

The following concerns all dealt with poor qgiality
work:

K1-8i5-010-001, IN-85-186-010, 1-85-295-003.
IN-85-318-001, 11.-85-318-003. 11-85-733-001.

N85-7698-005, 1-85-878-101, [IN-85-935-001,
1-85-978-013, [|N-86-252-004, 1-86-314-002, and
ow'S-0-07-012.

1N-851886-010 was also shared with Manaemnt and
Personnel subcategory 70200. HI-85-010-001 and
N1-85-798-005 were shared with the Intimidation and
Harassment Category. 11-85-978-013 was shared with
Sthe Intimidation and Harassmnt Category,
Construction Subcategories 10100 and 10200, Naterial
SControl Subcategory 40400. Hanagement and Personnel
SSubcategory 70600, and QA/QC Subcategory 80600. The

of IN-85-935-001 which dealt with cable
damage after installation was shared with
Construction Subcategory 15100.

The BIT report on Pi 85-010-001 was reviewed. In
the course of the iavestigatton, a interviewwth
the concerned individual uncovered no specific
instanees of sloppy work, and the individual
clarified that the remark was directed toward
aesthetic rework rather than poor quality of work
involving plant safety. Based on these statements,
Sthe concern was not found factuat This evaluation
Sagreed with the report.

NSS report 1-S5-44S-BN was examined with respect
to OW-85-007-012. The report was actually written
for another concern. However, the lasic probl emwas
the same for OU 85-007-012. This problemwas with
the use of non-electricians to pull cable. A former
and a present LQC inspector were interviewed on the
requirenents to have only electricians pull cable.
There were none. The problemwas a di sagreement
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Site Specific - WBi (contibnu

between TVA and the Internati oal Brotherhood of

Electrical Workers (5Biw). The major poi t
discussed in the ISRS report Ws hatht 1 f
non-electricians perfoa el*€ical orl the wkik

would stillhave to be inapect ed by a QCliipictor
if the cables in questtbn er* QA cables.0' - The

ivalntolhnn agreead i tlh tet ref,

Concern 11-85-318-003 distussed pullia a table to i
2 ra@iactor cooling faa ca elevation 7hr itha
even to eight inch spflt i the inastic fihe
detective cable wasi |d  beesese of a tigh -3
schedule to poll a ~rta*’k  aouAnt of-cabli
shift. The 4assumption was mad thiat theehi
described in the concet wa a CRTl fan-atice thee
gn  were the only fans on elevtio- . Arva
of the pull cards for each cablt4 jch ran-to each
of the four (IR ftans Oveded that; .A-r:Qc
inspectors had been iaTilve wit thi pOul. Five
of the inspectors waere inltervied about. the
incident. ome 6f£6therecalle ,a culie piuU th
defective cable As-0.hified in the confert  All
stated they walb ot bave dkowédo cable b
pulled. There was one ispector wo- waedgenge
with TYA. NoWi*er,’  tht Wirtramr tohe -ab4t |
pulled, # egger teit Vi i reqared fordij abl's

This test would have any dssger eal@e
enoush to affect tb functioual ctpailityj8o- th
cable. S e - % -~ ["Mik-

25. and 0-38, Revisitol were \irCvitdl -
relation to I-t5.7-X81001 Tw coastei tated- -
QA requirements for paulli-  bli r Lillgre - -
stupidd  thdt the in~diivt |Ida seen puL

cable this way t-da-ythy~.la tilliy. It w
determined that the rt*i prodme s were etdkictat4
by 0-38 which wa* base on iaf'rd standards a d -'-a
the National ilectric Cod . This documenimt-a the
upper level documnt for ilr tt caible p .ling
procedures startingi it SQR and includnI8FILe
modifications.

IN-85-186-010 and IWN-&-2S2-004 both deit with
cables which were potentially damageAnd not ;
repaired. The concerns were ao vWilathsatjt; wa

i npossible to locate the cables I nquestion..it was
therefore iRpossible t- eoealugt the part k\Vgr
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4..1.2 Site Specific - VBN (continued)

concerns. However, there were several-tests (DNC
functional, preoperational test, or surveillance
test) which should have located the probileaif it
existed. IN-86-314-002 discussed inadequati cable
pulling procedures. As entioned in the discussion
of I N-8-8878-01, the site procedures were a
directed by G38.- Terefore, the adequacy o G 38
was questioned. Review of ISRS report 1185-m06-MBN
revealed tWat y-38 Wasinadeiquate  Since that time
(July 1985),. G-38 had ben revised thretétime
Provisions for calculatint.S-P and the aiteiu
-pulling force for multi-cable pulls had been added.
as wel | as precautions against having greater than
360 degrees between pul | poipts. Fromtheanount
and content of the changes made in the past year, it

was obvious that the upper-tier and therefor, site
eeifii  rocedures were inadeauate. .

IN-85-295-003, IN-85-318-001, IN-85-733-4 1,
IN-15-79-005, IN-85-935-001, and IN-85-9718-13 .
j eported that the eaphasil on pulingh v ikvith™
g antity over uiality, -Both-€electriians
.Intervieweddiscussed the fact that QA cable plls
were as specified by the procedure because of the
presence of QC inspectors. The same was not true on
on-QA cable pulls. The reason gitve for this was
Maniagenent  eamtiasis onquantty over,quality. |n
all interview with the cra, ift was noted thatno
efrt hd item adl - explain the reasologbehhind
-tpei ura chiane. They saw no eed for these
-a  procedures and did not use them unless forced to
b%/- %0@ npector, Thi statenment was als% 4Ad
- three inspectos when they wer -ax about -
t-ipections in 1978 through 1979. At that tie they
a eowatching as Pany p og puots at a tlee

The folUowing- eoasrs  reported SWP probleMmi -

IN-85 2-55-001i-15-.323 902, . - - 8%-436-00'r -- -
--- 85-7330, , | 85 4-X, _1-85-93-06
$-86-19S

[-t5,56X40IRN4 1- 4a93340<6 (alsa sharedit

QA QCSubciteaky8 Ot BO) reported a 4A O ca-iit
ifou.netric d tseep sand-Si Pcal Scul ati os becedui - WP

a-culatti .1 o-ne note -tiulrement wtift :
."e ~hbitr 2f 588a 8e. Theaogt It
weerleeader, [BB group lead.9r; - --

73

046i 1-- O03. -and IN-8659-c.----

il
3~
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-oanr Lt - fort o 1 end 50 :a ens frOUd)
engileer, and. form  -f
T-eNi-C 4drvisren interoiewid to determine Wha

) . . SUP evaliition
1 SegSkentrid bie 8YAcHah Mtablished at I8 iia
t . B-EP22i-29 Wakwritten1o dongeunt
to ﬁgjg.héég%n-igﬁéﬁ.tl 9tE.U eg(-’)*criteria for pickin
_ ] were to be 50 cases
- hagdgisketanelg aap Sy thsg unit-2. Howver, only
Sca§e5 d thedorit ase selection criteria
w.ere Oungeldt% e evaalonx* p\¢ andl Divaked

- dea b EMINCY  Sketchesi-i
oo 'ﬁm%?gs?%%éﬁﬂgde co%positei ket 8hes.
- The DNC and-DIE engineatraco spared these sketches t o
theiruketches and *si axe thiedrawing, if - K
Oote thetint hregrcentdr  nd t he SUWPcal cul ati ons.
Norexthp thiegt percent .(§get epegapt ance criteria of
*. SP22.29) fjUed in the calculations. Twiel o6f the
condi tes contained cables whose SUP values had been
Sxceeded. DNE then determined from SPRItreport
7 EL-3333 that-some of TVA's val ues for maxi ma SUP
-- eBre-four to five tines.too conservative. 8E
devel oped a test to determine actua-l aximun SUP
77 val ues (seo ection 441.1.1 for detasll of the SUP
test). The work was tracked on NCRs-6270 anid 6347.

The follow ng concerns dealt wth pulling cable in
overfilled conduit:

| N-85-255-0014 | N-85-323-002, |N-85-436-004,
| N-85-733-001, |N-86-199-001, IN-86-212-N03, and
| N-86-259- 008.

The responsi bl e WBEP section supervisor and engi neer

were interviewed to fatbher information on the

subject. ADPNE eyvaliation was initiated on conduit

~_ overfill as aresult of NCR 6609. Inthe

di sposition-of this NCR, DNB disgoverid the cable
Sout si de di ameters used by.th-UBBP-intheir conduit
--fill programwere not auditable. Two SCRs (VBN

S8 88559, 8590) were generated to document a

- - . Dl ant-wide problem Sanples of different types of

e cable were sent to Singleton Labs to determ ne

i actual average cable outside dianmeters. The new
B cabl e odtside dianmeters were given to the WBEP

-Conput er Nethods Branch to place inthe conduit fill

program \Wheh the data was received fromthem
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4.1.1.2 :Site Specific - WN (continued)

the project engineer was t oevaluate the program for
conduit overfill problenms. If problems were

Sdi scovered, NCRs were to be generated. There wasno
timeframe for conpletion of the project.

Concerns | N-85-300-002, |N-85-506-002,

1I' N- 86-268- 003, and W-85-100-020 all reported

i nproper routing of cable. The PRO report on.,
concern | N-85-506-002 was reviewed. The eviluation
agreed with the report with respect to te treatment
ofpermanent cable; The report recorded that"
permanent cables bad specific requirements for
routing spelled out in UBN4QCI/QCP-3.05.  This
program specified the cable routing of permanent
cabl es.

USRS report |-85-570-uBN was reviewed relativ to
IN-86-268-003. The only part of the report relevant
to the concern dealt with separation of cables in
cable trays. The other portion of the findings and
recommendati ons not addressed here were coveredby
the eval uation of |N86-259-006 i ntheingineering
Category. The evaluation agreed with the report in
that there was only separation criteria for
6900-volt (V5) level cables. A walkthrough
conducted by the investigator of V. level trays
verified the separation-criteria was followed. The
only recomendati on made which was applicable: to
this concern was to resolve NCRV-283-P to inprove
control over tenporary cables and |oading of cable
trays. Tenporary rables were the problemat WBN
since there was ne established program for handling
these cables. NCR W283-P was witten to document a
probl emwith unidentified cables throughout the
plant. The corrective action for this NCR was
handl ed by VP NJ283P-1 i n the Nodifications

Section. The work consisted of identifying all
unidentified cables. Al cables not inuse were
pul led out or (for those covered with Vimsco)
spared. Those still inuse were marked with red and
orange tape along their entire length and placed
under the Tenporary Alteration Control Form
program This workplan was field conplete.
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4.1.1.2 Site Specific - BN (continued)

SNSRS report I-85-362-UN was reviewed inrelation to
the problemof inptoper routing of cable. This

report had been wrftten for concern N-85-94S-001 in
Qperations Subcategory 30403.: The subject matter of

aportion of the NSRS report was applicable to this
eval uation. The report dealt with the poor
Bousekeepi ng of the nanholes at WBN. The eval uator
entered ten manholes and removed covers from twelity
others. Of the five observations made, only on:
appl i edto tbhis subcategory. :nlembhol e 18S, Mn
Scables were foundrouted outside cabl4 trays. Si
of these cables were grouped together and had silver
tape attached. Cables were noted to be partially
out of cable trays i nfive other anholes.
Areview of draw ngs 46Wb06-19, Revision 2 and
46\Wb06- 22, Revision 7 identified six of the nine
cabl es as tenporary security cables which were not
supposed to be routed i ncable trays. No
information was found on the other three cables.

recommenoation was made to determine if all the
cables routed outside cable trays were tenporary
cables. If any were found to be permanent cables,
Schanges were to be made to provide appropriate
support for these cables. Inresponse to this

-recoi mendation, a nenorandumfrjtu . R. Ennis dated

Novenber 21, 1985 (T14 851121 800) - ws i ssued which
stated all manhol es and handhol es were to be cleaned
out which included identifying any cables routed
outside cable trays, if tenporary, or reinstallins
it in the cable tray i f permanent. HAI-3 and
Al-2.15 (the ONP procedure on Tenmporary Alterations)
were to be revised to include instructions

i dentifying tenporary cables.

UP N5515-1 was generated to performall work. A
review of the workplan revealed that the sane
procedure for identification of tenporary cables was
used as i nWP NW283-1. HAI-3 had been revised to
include steps to identify tenporary cables. The
wor kpl an was still open pending revision of Al-2. 15
by Electrical Mintenance.
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UBN Al |l egation Report 1-80 and two DEC Infon'lal
Meaorandums (one from R. D. Anderson to the iN
F-iles dated May 4, 1982 adA one fromJ. D. Selewski
to thle NFiles datdediieaary 22, 1982)
reviewed Dnthe subject matte. contained In’
HI-85-113-02. The concern accused DNC o06f usi ng
improper cable lubricant (Tellow 7) to pull
aibeitos braided cables. - Areview of Geril
ConstructionSpecfificatione -38, Revision O, did
confirm that it had nivér bien propir to use Yellow
77 on asbestos Jacketed cabl es. h.IntervieWith
the DM section suuprvisor responsible forG 38
revealed that Yelow’s- iiiter content uld. oosen
the ashestos fibers sand; | si  the dielectric'
strength of cables. The report and menorandi u.
listed above dealt with cables for the lei condeanser
air handling- unit backdraft danper controls.-'Th
use bof YI'l ow 77 on thesi cableswas verified, ad..
the cables wire repulled using proper lubricant.. In
the report, no other cases of msuse of tellow 77
Wi e discovered for Class | Mcables' (the ripled
cables were nondivisional and did not require the
presence of a QC inspector). Howver.Van interviiw
with a former QC inspector indicated that there was
a problem pulling polyethylene jacketed cable using
yel low 77 i ncondait wbich contained ashestos
Jacketed cable. The individual coul.d give no
further information such as cable nuaber, conduit
nuaber, location, or timefrem. No further
evaluation was possible because bf a lack of a

| ocation for the cables i nquestion. A review of
0-38. Revison 3, dated September 27, 1982, revealed
that Yellow 77 had been banned from use. However, a
review of the computer program which listed all
materials instorage at-all TVA plant sites
(Material s Managenent Systen) indicated this
material was still at WIN, BLK, and BFN.

IN-85-009-001 reported pulling improperly iaied
cables to the 480-volt receptacles inthe Additional
Diesel Generator Building. Inan interviewwith the
responsi bl e BBU engineer, it was discovered that a
probl em was identified when the cover was renoved
from one of the 480-volt receptacles inthe

Addi tional Diesel Generator Building. The cables
for the receptacles were required to be screwed into
aslot inthe back of the cover. Wen the cover was
removed, it was discovered that the cables were not

*k/N\
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4.1.1.2 Site Specific - IWB (continued)

attached tohe cover as required but were |oose. A
potential safety hazard was identified. ltias
determiaed that the receptacles were sized tfr
nuaber 4 - nunber 8 AU wires while Dl specified a
nunber 2 AUG wireto them The space in the
receptacle was so tight that the cables could not be
terminated properly. DY cam onsite and prove it
would work in the office (vith plty  of roomto
work in). D ddacludied thei was no problem.i. A
former know edgeabl e  Uieingineer and know i dgeabl
IQC inspector were intirviewed to determiae what had
Sbeen done to receptacles in other buildings. Thy
acknowledged a problem had ben. idintified and

3corrected in the 0  d AB.I The corrictniction
-consisted of splicing a smaller wire to the existng
one. The knowledgeable E3U engineer was also asked
about pressure by his supervisor to ignore the
problem because the schedule had to be met. His)
supervisor did say this, but the engineer ignored
his and continued looking into the problem. The
engi neer indicated that this was en isolated
Instance.

A responsible Westinghouse enin er was interviewed
as to the requirements for supporting MIS cables in
relation to 31-85-120-001. The concern stated that
the triaxial cables for the neutron (luz detectors
were not supported frm where they exit a conduit to
their terminations on the detectors. The engineer
said that the cables were installed as required by
Westinghouse. The cables were surrounded by a
concrete well with a etal top over it to protect
them from outside forces. He stated that there was
no reason to protect the cable from itself. Since
the area would become so radioactively hot,

addi tional problem would occur it supports were
added because crew after crew would exceed their
radiation exposure limits trying to work on the
detectors.

| N- S5-425-004 and | N-85-581-001 dealt with
.inadequate cleaning of conduit before pulling cable
through it. IN85-581-001 specifically nentioned
probl ens when pulling cable fromthe Intake Punping
Station to the southeast corner of the Turbine
Building and for system 257 cables between the
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Site Specific - WBN (continued)

the Control Building. TWo for r kaowledgasbl B
$* engineers were interviewed about a problem
rocks and water in conldit in the yard as cibles
were palled through. ftither of the engineters
re' erd seeing this prob- wiie cabl Te
pulled. 5Bth mentioned that before plling thie

r cable throluh a conduitlitws r 4¢i4 to be
cleaned out with verification hy a QC inspector.
This was a requirement in -QCP3.0.S, | spection
of Cable - ftinitdlaioan" A review of the pall.c-
for system257 cablesreveal ed the ames of the
BEEQC inspectors ad a Nodifications ilectrical
engineer. They were all laterviewed on the subject
of rocks sadeater in the conduit U cables Wi i
pulled through them. All of them said that the
conduit bd been cl eand as required by
V.--QCP-305, sad no rocks o watter had been seen.

The concerns elvaluted at SQM were divided into five
areas: (1) NPT and SW, (2) N"3. (3)40-volt

in a areas the concerns wpre not eval uat ed
on a case-by-case basis. Instead, t Wssue in the
area was evaluated.

The evaluation at S0) in the are* of SP sad NP
consisted of reviewing DNE r  oupses to USRS

report 1.-5-06-W!I, conducting interviews with
three cogalsant M 9&niteers, roviovins two SJ
$CT reports.and oeeducting an latervieN wih a

resPonsibIe_ Nodifications engineer on present
cabl e practices.

SNSS Report 1-1S-06-U  was reviewed to
determine and evaluate the findings of the

Sreport. The report deterined that the
established proigr (applicable to SQN was
Sinadequate to accomplish cable pulling
activitioe, and llproper installation of cable
could potentially nvalidate the environmental
qualification of installed cable. Two problem

:th
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4.1.1.3 Site Specific - SQ (contiaued)

areas with RPT sad SW wre ideoatified, They
consisted of the fact that IVA did not isclude
¢ caleulatioes i&their cable pll procedure
and the way TA defisedt teir etaod of
calclafiag eOe-lti-cable polls.

On was antively evalustin SUP siace th
adustry coasideret ~ SW s the liiting factor.
Therew am litial respesse isa msersoed
from . V. Canttell to C. aC. (43 851203
915) in wich as problem are foresees. The
mOerades was rejected, sad a cable W test
was condueted at TWA'a Chattasoota Central Lab
(s sectios 4.1..1 tfr details of test cosutt
and results). iThatet *f the toet was t
deterisne SW lialtsusisg a test setop
developed: through a study of WMd's weort-sa
coadoits. SW limits Mvre detforia to be
between 600 and 1500 |b/ft., The test results
ware seric to all sites.

Itformal iterriews wore soaducted with three
MS eWiseers coscersiag steps taken by Slps

ea* Melig project to determine the adequacy oft
aistalled tbles at so. A sdoetim oft xltee
eworst-case codaits was mde by a deuliger ho,
had bees ifvolved with the des{ of mest of the
coaduits it the Ausliata Buildiag.

The procedure used was SI-0-317-32 titled
"VWIlkdow Procdure for Ideatifying Sideall
Pressure Violatiotes i Coaduits with Otltiple
Beids In the Atsiltary Buildinga. The condit
ceafiguratios are tablated, isometric
sketches wa dram, and cable poll cards wre
obtained for W calculatios. These
calculations wre to be coapard to the values
obtained In the 8W test whon the prescribed
guidelises of 48 ware exceeded. The final
report was not yet available for review.
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unssupported IS. cables. -,The system
be o afdiffieit 4desaat SM. 3l
orientation did not have the firge <
found between the raceway and the di
The evaluation agreed with the repol
the concern not factual.

There were concerns which were evaluated on the
_sgject of iprop-r routing of cable. The
problem at U bhad been found to be with
unidantitied teporary cables. NCR W-283-P was
reviewd for applicak ity to SQ (this wath~
NCR which identified the problem with tomporary
cables). The NCR was not generic to SQ because
the plant was no longer under construction. The
cables at VBN were found to be either tempprary
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DC cables ortenporary security cables.
Informal interviewse  .yereconducted With two
-lectrical-iodifications gainiers'o the
removal of tenporary cables, According to them,

thi temporary security cables were removed by
workplin because they -appeared .on design
drawings wbich were then voided. Oneof! thd*7
engineers bad alsovoirked for DEC and was asked
it tber, had been aprocedure for the
installation and rnoval pt tenporary cables.
HEe stated that-thoere hadbeen no- proceduri and

- rithat .the Jonl yul - hadeen not to rn tenporary

+outlide

cables i na permanent raceway. Attention was
thenfocused on psermanentcables.

Informalnaterviewswarre conducted wi t «two'. site

- i Dengineerslon the subject of cables wiunning
cable trays. Both stated they hads-een

cablesironning outside of cable trays but

neither-of them thonght it was'-a wi despread

pioblem or that there was an?/- problem rwith
mmi reg ' cbl e outside of cable trays.

In a walk-through of 480-volt Shutdown Board
Roan 2A2, an example of a cable routed outside af
cable tray-was -dicovered. The cable tray
identified was JAN. SQI Inspectjon Instruction
.tgqmber 28, Revision 4, Standard Operating
Procedure N uber 104, Revision 1, Construction
Procedure V-6, Revision O through 7~ and M&AI-4,
Reviis O through 8 were reviewed for any

-referencesM o keepi ng cables in cable trays.
- &Al-4, Retision 8. was the only document which

Sspecified this (step 6.1.2.1 [b)). This
procedure was approved December 31, 1985. Two
Modi fications electrical engineers wore
interviewed on the subject of cables routed
outside cab:e trays. They stated that there was
no guarantee that the craft kept cables in cable
trays before Revision 8 of N&AI-4.  They said
that the craft had requested conduit junpers
when trays were blocked but again there was no
guarantee that the craft approached them every
time they encountered a problem. In that case,

N
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4.1.1.3 Site Specific - SQN (continued)

the routing would be up to the discretion of the..
QC inspector (if it wasaa QA cable). Both of
the engineers realized that there were.cables
outside cable tra butthe terpretitn(as: e
S-with the two onsite*DB engineers)v = as that G 38
* allowed them to do this.'

sSGeneral Construction Specificationes G 3,
Revision was reviewedtfor information-on'tbe
subject, of cable roating. The onlyagplicab
statement was that starting twith BL, cable
C e trays were not to be filled abote the side-rails
"except atf interections and wi cabls-enter
el 8 and exit-the tray. An interview with the former
knowledgeable DUE engineer for G-38 was
conducted. He said the intent of that statement
was to allow BF, : B, and SQN to build-up the;
_____ side rails of the trays - not to run cables
IR outside of trays. There was a discrepancy
between the site and D.Elintirpretation ofthe
acceptability of running cables outside cable
i trays.

-A simlar subject was covered in-Operations

- Subcat egory 30403. The particul ar concern

. (IN-85-945-001) dealt withcabbles routedoutside

.~ .of cable trays in the munholes. No problems
were noted with cables outside cable trays.

4.1.1.4 Site Specific - BFN

The concerns eval uated at BFN were divided into four
areas. (1) NPT and WP (2) HBR, (3) 480-volt
receptacles, and (4)cable routing. Since the
concerns were determned generic to BFN through the
WBN eval uation, they were not evaluated on a
case-by-case basis. TPstead, the issues ineach
area were evaluated.

1. The evaluation inthe area of SWP and IPT
consisted of review ng DNS responses to NSRS
report 1-85-06-WBN, site-generated SCRs,
appl i cabl e menorandums, and interviews with two
responsi bl e Nodifications and three responsible
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4,.1.1. 4 -site Sleciftic - BOPN (continued)

DMI'I engi neering and managenment personnel.  tNSRS
re port 1-85-06-WBIN was reviewed-and, as stated

seafiea. 4 Fhbylcohsisbedd- b (3Jeap eeset that

-T Sdid not; include SU calculations i ntheir

ca,le pull procedure and (2) the way TA defined

-th(eir method of calculating.PT on multi-cable
111, -* AT I

At BF, the calcul ationof sidewall pressure was
not addresed i n Construction Specification -4
anid: G-3 did not limit -the nuber of degrees of
beid.in condiltt- rusbotweenpull points. .The
foLlowingwai stated in SCRBFNBERB8631.,

vision 0, dated June 27, 1986:

Sufficient installation guidance was not
given to ensure that the sidowall pressures
of cables were-ot exceeded, making existing
cable installations suspect and creating
uncertainty concerninA. the abilty of the :
cables involved to performtheir safety
function.”

The cable outside diameters used in the conduit
ftill program wr e not auditable (see section
4.1.1.2 on, the SUP discussion fot more detail).
The new values were inthe process of being
added to the conduit fill  program to deterine
if there were any problem conduits. NCRs ere
to be writtenonon any conduits where SP values
any have been exceeded.

Informal interviews were conducted with two DN
supervisors concerning program changes. Both

i ndi cated BFN was now using the current revision
of Construction Specification 0-38 to pull

cable. Al safety-related cable pulls in
conduits were nowrequired to use RPT val ues
provi ded by DNB.
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4.1.1.4 Site Specific - BFN (continued)

. .o Was actively-evaluating SWP and HPT issues
generated as aresult of inadequate procedures
Sfor cable pulling and inadequate control-over
conduit overtill-.  An extensive testing program
was undertaken by VA to determne the maxi -m
Sal | owabl e sidewal | pressure for the worst-case
cables (see section 4.1.1.1 for testresults).
The sanples tested were representative of cables
Si nst al | ed at all of TVA'suclear powerplants.

" S, Rauhgleys memorandum-to the BEBBfiles.
8ated July 8, 1986 (B43 B60710 905), stated that
SE-anticipated that the existing anal yti cal
et hodol ogy and test results woul d substantiate
t hninstall ed adequacy of all Cass | Ecabl eisate

STAs nuclear power plants.

W. S. Raughl eys eaorandum dat ed June 23, 1986
S(843-060626 931),  provided guidance for each
project to determine the adequacy of Class 1
cable installations with respect to sidewall
pressure. Each project-was instructed to fora
an inspection teas to select and sample conduits
whi ch net the worstycase configurations.
Conduits with nultiple bends, long lengths, a
hi gh percentage of cable fill, and elevation
changes were considered. The data was -to be
collected and submtted to DNS fqr eval uation.

At the witing of this rlsrt, data hid not been
col lected at BPN. DNE was involved i ncontract
negotiations with athird party engineering
conpany to eval uate the sanpling program
Spreviously conducted at WBN.  Final resolutionS
of the SUP issue was to.4epend on DNE' s ongoi ng
evaluation and final report.

2. Three concerns were evaluated at BN which dealt
Wi th mninumbend radius problens. A review of
SNSRS report |-85-06-WBN reveal ed that a
conpr ehensi ve review of cable bend radius issues
from 1979 through 1985 identified several areas
of potential inadequacies (discussed in sections
4.1.1.1 and 4.1.1.2). As aresult,

SCR BFNEEB8634 was written since Construction
Specification (-4 did not provide installation
gui dance to ensure that cables were installed
without violating cable manufacturer's
limtations on cable bend radius.
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4.1.1."4 Site Sperfic - BFN (continued)

Di scussi ons with three DIl engineering and
:mnagement personnel revealed that no ons8iti

w.ork was in progrer and no work was scheduled
even though this was a restart item

memorandum was reviewed from . S.Raughley,
dated September 2, 1986 (B43 860903 904). which
provi ded directions to each project for the

Ssteps necessary to resolve HBR concers for
S.Classl 1 cables.

i3. A vak-through was conductel assisted by an
-electrician to determine the manufacturer, type,
and hire size for 480-volt receptaclesf ound
throughout the plant. Data was collected on

five receptacles found at tre following
| ocati ons:

Turbine Buildin
T-12/ HLine/ El evation 586
T-12/P-Line/Blevation 586
T-- 6/C-Line/Blevation 617
Control Buildin
SC1-18/ Elevation 593
C1-12/ Elevation 593

Al'l were Crouse Hinds model nunber AEQ 01648,
3 phase, 60 anmp and 3W4 pole receptacles. The
wire leading into each receptacle was identified
to be wire size number 4 AVG (600-volt-TVA-CP6
1967). Reviewof Crouse H nds catalog page
1P-27 reveal ed receptacle style nunber ABQ 01648
-was designed to accept a cable diameter between
-0.64 and 1.37 inches. Review of Electrical
Design Standard DS-E12.1.13 reveal ed the

fol low ng outside dianeters for number 4 AVG 3/c
600-volt cable:

NFR Cable O D. (Inches)
Ckoni te 1. 055
A.l.U. 0.881

P.U.C. 1.118
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4.1.1.4 Site Specific - bFN (continued)

' -Td--7:

it All were withinthhe above cable diaimter-range.
PR Also, the receptacles were observed to .ave

= tight-electrical connections with no wfis

1 slippage.. S

3:' 4. There were concerns which were evaluated on the
subject of improper routing of cable. -+

Review of BFN Modifications and Additions
i Instruction HAt-13 revealed the following
R instruction concerning cable routing:?

______ "6.2.3 Installation sad Support Cablse

A. Cable pull cards or cable.chedules specify
the route a cabl e is requiredito:take
betwsen points of termination. Measures
ghall be taken to eniure that.this route is
followed in istalling the cable.- |Its
instances occur whersecables cannot be.
installed exactly as indicated on the cable
pull card or cabl. schedule, DMB shial be
notified for disposition. Alternate routes.
shall not be selected-by NU CON/ONP without
approval of DNE."

Di scussions with know edgeabl e DEB engineers
reveal ed arecent i ident of cables being

routed outside of cdole trays documented by
Di screpancy Report BF-DR-86-0120. Review of
this report revealed the follow ng incident:

"While performng cable pull and firestop
inspection on workplan 2192-84, there were
several cables found not inthe cable

trays. (Exanple: Cable tray KAY Rx
Buildin elev. 619, unit 2, 113 S-line)
Cables were stretched tight in the elbow and
did not physically lay i nthe tray."

J. P. Stapleton's menobrandumto B. P. Schlinger
dated May 30, 1986 reported the following in
regards to the above nmentioned cable tray:
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4.1.1.4 Site Specifie- BF8 (continued)

"DNE personnel inspected cible outside
the sideail! of tray Kt-BSI where.the

Stray interfaces with KAZ-BSI (qr 13.
Selevation 593 RB). The cabl es were

' outsidethetray for approximately 18

"inchesbut reai ned near the siderail.
T.he; cabl es were reported not to sa
Swere coated with :flammastic and the
Sinstallation was judged adequate.

A similar subject was covered NnOprations

Subcttegory 30403. The particular concerna_

(IN- 5-945-001) dealt with cable routed outsid

of cable -rays in manhol es.- Problems were found
Swith cable routed outside oft able trayis. CAM

had been gnerated by the Cperations group to

correct the problems not ed.

4.1.1.5 Site Specific - BLN

The concerns eval uated at BLN were divided into-four
areas. (1) MPT and SWP, ( 2) BR, (3) 480-volt
receptacles, and (4)cable routing. Since the
concerns were determined to be generic to BLN
through the WBN eval uation, they were not eval uated
8n a case-by-case basis. Instead, the issues in
aech area were eval uat ed.

1. Note: BNP QCP-10. 35-8-5 was a site specific
Sconcern which dealt with cables which
were pul led too: tight and too |oose in
the Turbine Building. This concern was
grouped under the PPT and SWP issue.
SThe concern was not factual inthe
Sreport written on the subject.

SThe evaluation inthe area of SWP and HPT
Sconsisted of review ng DNS responses to NSRS
report |-85-06-WBN, applicable nenoranduns, PIRs
and NCRs, and a stop work action report.

SNSRS report |-85-06-WBN was reviewed and, as
stated i nsection 4.1.1.11, two problemareas
were identified. They consisted of (1)the





