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A-7T CH/ E 
. trVet '85 0829 912 

Genter Uadevits, Project Manager. Watte Bar Nuclear Pan, CC (3) S J.. Coat, Project Nnasger, Watte Bar agine.ira Project, 1-104 SI-K 
August U., 1985 

wATTS W0 CDLA PLANT UNITS I AND 2 1 IULATED C DUCTOR YNDOr ATA " FLTIpTO -ID0 ALL fISSURE ISSUE - CLASS 11 - IS AUDIT FININ , 

Ah inquiry of cable mautacturers has been initiated in order to support OR's response to 3I5S audit finding I-85-06-VA4-2. Letters dated July 26, 1985 (s-mple attached) were seant to 30 cable manufacturers requesting information related to cable furnished to TTA on each contract by each manufacturer. A total of sin responses have been received as of this date. Some responses declined to provide any information. Iacb manufacturer's response is applicable only to his cable.  

The following directives must be followed for each respective manufacturer.  
Irand-les 

Contracts: 70C7-54179-1, 71C7-54617, 717-54761-2 7227-74885-1, 72C7-75328-1, 67C3-9161-2, 68C7-61737-2, 7715-822000, 795-824279-1, 80[5-824853. 8016-825419 8115-828072, 82117-829867, 8416-3 5633, 85152-837101, 85d7-837104, 8119-828797, 83[X2-832166, 9315-132289, 64106-835633, and 84N2-135806 
1. The masismum side wall pressure allowed for each type of cable is as follows: 

Unsbielded Cables 500 lbs/ft.  Shielded Cables 250 Ibs/ft.  Coaz/Tria/Comunications Cables 100 lbs/ft.  

2. The nominal values of diameters have been submitted with each routine test report. Weights were not given.  

Collver Isulated Vire 

Contracts: 7715-8221733 for 210, 400, and 500 MCM Type 1PSJ rated 8 kV; 7515-824822 for 750 NCH Type 115J rated 5 kV 

1. Sidewall pressure is 300 pounds per foot of radius of bend.  

2. The eominal value of outside diameter, cross-sectional area, and weight 

OD (in.) .985 1.300 1.385 1.685 Area (in 2) .762 1.327 1.507 2.230 (eight (lb/ft.) .85 1.87 2.23 3.31
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Contractsa: 6SC7-6195. 72C7-75025.* 72C7-83426. M505-824443-29 ad MU14-827516S 

I . The mauisumi sidewall pressure on mm cable is est isuted to be 300 tines the bend radius in feet.

2. iMdal 

Mo.  

2 

3 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1

1 

1

values of outride

14u 

14 

14 

14 

12 

12 

12 

12 

12 

10 

10 

10 

2

MULL 

YID 

MV 

MV 

MDI 

DV 

MDI 

VDC 

VDD 

MD! 

VOG

dimseter.  

Mo.  

.370 

.390 

.409 

.15 

.15 

.15 

.210 

.210 

.210 

.210 

.305 

.310

Mbe Circular mill ares applies to single metallic conductor of the sis specified. por multi-coaductor cables the total area is obtained by multiply the CYA by number of conductors.  

*Ihltiply by radius of the bead in feet.

cross-sectional area Owd 

CP4' Vuight 
Ci HlBls LhLZL 

4100 .0916 

4100 .1133 

4100 .2840 

6530 .1153 

6530 .0305 

6530 .0308 

6530 .0308 

6530 .03o 

10360 .0458 

10360 .0458 

10380 .0455 

10350 .0458 

16510 .0741 

26240 .1058

weight: 

Sidewrall..  

300 

300 

300 

Soo 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300
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Contracts: 68C-61 986-2. 68*C7-61 988-2,* 72C7-7490-2 74C7-85527-2.  7815-823412-2.* 7815-824443-1,* 76113-824701 * 78t5-8247490 7995-824754, 6015-824920,* 7915-824930 * 7995-825342-1. 809O6-827320-.2 8 195-527750.  8115-822. 8116-828538-..1 8215-830040-1l* 8218-830135. 53r1-3293, 8618-835699, and 65US-37102 

1. aimSie llre ur 

Power Cables Low and Nish Voltage Shielded and Ionshielgd 
huses /0 AVG and Lamter 

One 1/C Cable a 500 lbs. per ft.  
Two or Three 1/C Cables " 1000 lbs. per ft.  4 Sises l AVG and solr 

One I/C Cable - 300 lbs. per ft.  Two or three 1/C Cables - 500 lbs. per ft.  

Multiconductor Control Cables 

One Cable " 300 lbs. per ft.  
Two or More - 500 lbs. per ft.  

Multiconductor Instrmentatipa Cables 

One Cable - 300 lbs. per ft.  
Two or Nore - 500 lbs. per ft.  

2. Nua loal eso 

* - Number of conductors per cable C * Circular oil area of each conductor 
3 _ - Meber of cables 

Sigle Conductor Cables 

1 mu 2 ables * .00 a Na CYA Simgle Conductors Twisted (e.g., Triples) - .008 a N a Q61 3 Conductors Parallel - .008 s (n-I) a CIII ( 4 or more Conductors Parallel -.008 a 9 s C01 a 0.6
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Ihlticoaduct., Cables (2 or sore cauductoe wader a comam jacket) 
I or 2 Cables Parallel - O005 z y s a a CQ, 3 or more Cables Parallel - .001 N 3 s a a Os 0.  
Ttee formula. assima all cables have the fst amber of condutr.  3. Noinal values of weight Were mot gives. besimal values of dinmeter ae given is routine test reports.  

Other data will be transmitted to your Floyd Smith as it becomes available. Questions may be directed to OR's P. R. Rosenzweig at atemaism 26 24 .

/ J. Y. Coss 
PVC:A A':!! 
At tochment s 
cc: R IX%~ SL26 C-1 

1. v~. Chandler. VIC126 C-1 
R. R. Reeves* P-l10 15-1 

Principally Prepared !y: A. V. Thomas Extension 4795.  
0W5238.05

Y
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bee.e 1 10 SS1O23SCZ11 ( ) 

=a 10 9120 =608 - SAN is -U =0 2!m 
} !ee FM 

hs& seplseeat " snoes"~ to a ded M et n. INS 
(M3 3W39t 913),* ia wiise l setae eesaees. 42 the 30 Wdar5 
soasstad o date 13 have provided ivies reponse (0 O wbm dbalirad 
to prwid owl peut~saM laeiemst ) ad 2 bwe reepsebd orall.  

Th. feiliagdivesti,..gl GWIY M17 the sals Uet"ao mie bs 
roapesi, srteuttins.  

4emsetiS 1:S3-NMI 361 15-01ew9i ms'.6S273-2. InseS42WI.  
flIS'-132 i-M356, 705-W2M)-1, 1e=9-336, te3-e33-1.  

?SbS.014144. 7313t-014401 710-0&11. 190-401, 7,35-U446) 
110121M11014241. 1305-035342-2. 7-42-42.. 10;5-425083, 
1101.25114. 795G-as", M07-421127. 4404-3224 e011-015M.  
e1tS-21104. SlluWS1I4, Sl3A'-24. Gl3)-UMSS-3. ear slEI-UUM'2 

heese , talee baumes 0e Bob 11- ba sett LW'. Sill itb as 
"aemberle IM, 1as.th following uniw sidall prsaeso GVV17 te the 

:als prwiided as te ba eseat: 

Cse-Liabsd Velethylse (33M1) Cables 360 leslh 
hblam-hift. e 0sbber (393) Csbles 54 lSft 

r~J i ra tam Lhhaarnt. t ll rir. W Ca41e) 

UUUA0CTG t 6001-6131.3. 6et1-6110-1. 1161-791e-1. 130-420. 7311
tf999. 1401.83112. 1401-83521-1, ,SCI-was 1501-01l, 110"232. 142 
0427-2. 10S5-U2wl IN-5416l. 1101-425133-3, 6-01591. w

62729? sad 639-67360 

baed so she vadats latert to I1. V. Cbadler dated Aspet 13. 1145 
(13 013365), sed *Wmined is a fellavep teleem beses 0sb bromka 
sadl M-Us Tn gavisay - epsmb 1, 1145. a the riw samuews sidaall 
prssswee, ae allesW ed ste tables prwidt ws theasw Nss tawst 

Poer Cables (07. S A set lvarr) no Deslft 
Castro! Cables (soller tbas Ne. G MG) 3N lfta 
Laevusae ad CIuLW Cables I0 Dlbft 

A sop a1 he wseedrs sable isatallete aset wM1 absseeepsded their 
later st Lastsead.  

60374.62 .S
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Ibis weedv er was .'gepmeiWe* bat is him lae to, I. weOrfile. of bppeebe n. 1103 (063 ISM 016), edfmred to Proide s teesad 
IismesLti .... a. gN of 05 .sar 040 da.bs will be waaud.  

Mlfderu: mS0-011722. 73-3t40, WS-41311. 711313MM. lUG372. 7395-3552. M3-US 4'm-m02Sw. MG-434M a umS

bow a s Weser bewe lab frocs ad lames. Al Clasated 
fe11iat sudim sidMell prese aeliee: 

All Cable (aboe. esegracts) me 1b6/ft 

SEESI T 6601-61186,*49-2. GOP--71/6 2. 221-6162 10-0521-2.  
03-0361-2, 735S-0413-1. 7313-0271. M3.-01474. 7R5-014754.  

0n5-01610. 73US-30, 735-3534-1, * 52-07320-2. 610s-011,5.  013$5-3726. 0196-8ma530-1 miS-0u0wa. mNKsus.35 OMu-01213 
01-236499. .ei 0390.01fl3 

1010: TO 129 M T 33.5MM SMA*LL 1 M L1NANUU S MOM3 
GARU 0 M aD M MaE haul 82/0 ASM aI M M 00 

*5 MAME lbses5 e~ aasea reader letter to I. ". heedler dbled 
September 5. 1105 (063 06109 9)1: 

Owe 1/C Coble. 0a. 6lbs. a. La0 300 lbs/ft 
alsipe 1/C Cables. 9a. 14 to to. 0AM 500 1be/ft 

0liple 1' "blue. Ps. 6 des ad Ve rS lbs 11/ft 
Calsl-Caaeiees Cables. /a. 14 to CaTr NO lbs/ft 
Oalti"Caadseov Cable.. 092. 65M and lets. amW lbs/ft 

Nidinlg P...... ar. one s bhse listed abase fee law Wolter 
sablee.
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tas~n W~m sieel tssrs i" 

m~~~S-ia.21 ?US-5* 7w1 3 ur-am, MSrn-31s.e* Un 
.i-i~, esl... sks-ifll ~w1. Mlerns h Sines., M 

Ala:bb (ee, 10sSlasso USU lb.!L UsmmLmjmi w 
afrsA MCMls A mM ,I~~ NOW'g~a MINDp~ PSV.4rtl Y "LIM 106000 U-i~ e 1Uljap *s/a ?Utsa to P fl. eadve dt 

am. l~ ft 6 f. m a~6 "- Nei

ssS lb.e.. we " tesei lees. ses i. te Iam e



teeber, 71N1 

am m =a raw M" 3 13 A - M~i 41011l Sfft I 90.mai To IUMML m t lum - am 1s - vn t lMu 

swumn 1C-Mwus. ftC1-OWt* /lsY2 
Tis gene., was *s.'-usa... be ia his tene. to U. 3. Madlag o r~ M. 190 6M 1S0921 SI0, diweed towLd yreb. ,.el..ew laea M fn a fee f SM ha, a bea, dl. Ibs will be Pttand.  

Jaiwl 7113-01712, Mi?3 1-eu . 7 n5. lu"372 7:S-UMM. "3j-OW4, m..m416s, ldu-s W 13 

read es a 94leg a~o e te b be~e.e sad 1e~e l C3uemsg*e 

All Wable (abov en ts 3M lbe/ft 

Commas:g MC7-lpgs.* La-1"q 777411*2 22?1w. 7 C7-0Su7-l.  

UE3-37US. is3-MM~b 1. 335-Ugg"..l* fsine. amU-MI163 

hi3: III 1s"Wai ISAA 3I Numn LTaue M mo GUa1ma O 111 AW t~ GINyc am O ui mttl ma d Y3 NUMs lbesed M. asecond ,.ader lenas to V. 3. Obelee doed artr, 3. 190 (wu 03M9 129)1: 
1.  

ijh~a~ tm ,.. 9 Cable 

ft 1/C Cable. Is. 14£ tot. * M 3M tba/ft w. I/C Cable, lb. 1 6t a- ester 90 lbe/It "llple 11C Cables. Me. 14 to lb. 1 ma 3M lbe/ft rleLpie I/C Cables. No. 1 M1 and Larg., 111 lbe/ft lt-ea.s.., Cable., lb. 14 to fUe. 1 -C 311 ie/tt 1bISL-Coa/i..,. Cable., t.. t AM said Lu., 1INS lbs/ft 
JIMA bi5-1. (S- t ) a~iu ah.  

Bidwell W'esa e sawm as usee lised above for lea rolt tablea.
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ac mie, 

am: Una Vi1.la mugE Ug Ld0 VALUE1 CININ.T PISLISU IN 

2. INA 

Obes the aidell prssure limis, listed ende itas I abo, bas bsea euseoedd OhamA te reesminds the £oloing: 
A. Visual imataam at the p1sa or et the insalled amble. Amy Obvou dma (split jaht, deastiam we ltle. et the amble) "old hwu boo a reomt Of erneasiv sidowlI poer.  
L. Ada dtelestric withetami teast at M wea ftetey testw y eer be patterned as all eablee shieb soe eulbjeeged to enaoeeite siall preseure. The test voltage Mhould ba applied heture.  adjaceest eodasters and grerni is meeilded eables.  

010A2=: M11-425319 

Ibie weed., wse nseeeseLsie (bosed e vesdar leste to.3. abseler dated July1 31, I15 (MS 0!000 012)).  

UEUA4CT: ?IRS-023741 

The col laing dae~ tet etaida diramter, cse-aeetimal area, wihbt, aed samima csiwll presue fet the eales Bader this setret ore twraiehe by Pirelli in a letterto Be. W. o*aula, dated Ueptrnhar 3, 1105 (063 05010 025): 

bsisml 
Idw ism JUL S.6& il-~ tZmm 

IIC 14 AM l9AWll UlS-1129(0c)-410 .92 .2016 10.40M "to-tower TVald Ibrh VJSl-1 
itSwibishard hire

41274.62
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1/C 14 AC11 .0142 
Darr-bppe ?Sigel 
to Ibrtabead Wife 

//C 12An.9/.8179 
mor-Clpper !elsal 
to sbitahheord Ili.  

1/C aN AM 37/.Sl 
bsre-Cpper lol 
20 Swithbourd faire 

1/C t AK 7/.11 
Uor.-Cbwus tetsel 
20 bisibssid Virs

Ul14aW?( ).4 
Mrk UWi-I 

1312-185( K)-m 
i W1JSa1 

Us16-37M( m-426 
Shir VJJ-1 

US-3724(K)-496 
bibr V1Ji-l

" ds 

.11" .74

Va. M~wd1 

LAW= 2 6

.129 A453 32.64 

.162 .968 71.16 

.216 .6786 61A7

The srsellaaes prga e Is miss of sedaeties is qaolilied lii. dl 
(:lac. 13 sbs it the meas..r sidwall psswe. are soseed is 
reoemesiad by Pirelli se follows 

1. Ipmsic tat throsqh test 
2. C ush test 
3. * bete rsioas toot 

If alter esinsthe Sma sidwell pm...ar is imsollatiL. the 
paraeers ohreoee sitss mpesitietism 1 bite thbwe is us rss.. to 
believe Wht thu.ro h ee..a ets .1ms quslitied life.  

OWMACT3: IM13-UO)43, IS-6(2N42. )ItTS-62164 * 7111"-1114.  
M13-W22l 

Is hi. letter to V. V. Cseedles dated 6Spsmbs, 9. 1lob (W) W36 M).  
thes .eie provided as istallaties p.id (attached) wiab raals. smed.  
polling tsmi.. dapodist spa type so poll mschasim (setles 2.4).  
Milo at addromeiM idMoll presence. Iiattio pot w, he dmas provide 
a Lirs f.r mman tossie. at a hMad which mms be inerepreted as.e 
aLdm.ll prosso lit dl in4 lha. (see measles 2..23)lo sable.  
Iwedeshed on the above restractm.
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m01 W RMLS rdMT aIS 2 - a100"M 41mmin n EAU 2 - 11 nmua8ainm 13W3 N " aLM 19 v rAMM/10 
1 5-S.O2 

UM!f.sl 60403-1. OmC?44fl. WCI-46921 41"135.US 13-a36410 
I 3wal129. 1>fl3-U?)-1. mfs-U32S. INS-ones, INS.-M1. usspul1l1 IRnS-u 00g-65s)6* Inn1-saS, ssg-maps, oSU-1112.  
msa-namaa wu 05n-7-166-1 

1 sead es theit toeme to F. W. bedle, daed hust 140 IM6 
(W3 Woof3 Mi). Sboo.... r~ieases the folliing smisn allowabie 
eidwai prwessure is pounds -,ae-fet t[ band radiu basied M tas 
typo Winld fmreiahad as the ebe - esre: 

A. rae,. Wstrel. learvecout/on Cwles Without Shl - Is66 
M G an ia1ee -iepe.. emln. 'VC, a Jacketed 

a. Cetrl, lmtGiciw Cable. With Poi1Iiftleeter hield - GAW 
Sw t MO Imeslated - sbpre. * "1.. /WC. MJackted 

C. ll Cable. with Coper Tap er Cbpst braid shield so 

3. siliesa. Iealetd Cable. 6 

S. Ceadal sad ?uissial Cables 
solid Dielectric 9W 

rw Dielectric ISO 

IF. botre~ated dlimim sheath or Isterleched LAon Cables 

6. kteel leteuleebad Arser Cable. 9w 

2. bebbeostee saws e of preticul toot that sab softew Installed 
cable which aould ageshlieb that degradatiom ad qualifiLed life Of Cis".  
13 ables ha escwuned if reeadeswd sidowall proecteos ware 

maeodd. asibi, am. wm~lyas as ses Arrhasim Study w 
Lamistiw comples oaid ee suda, but won these roset would be 
sbjected to interretation. bseter, on. tests culd be md-Dsk 

se: soedetw r eiatets d weler withsad. ad imsistiaa 
resaaa-sad based so a einsntae ad theos reseles with the actual 
epatiq periere of the cable. am eegisariag judpet amld be 
s&d as to the proect moedition of the stressed cable. bee cabie is 
is aerico, a repeat of thoe tests could ha mae after 1 year sad 
resalts ewsrad.  

Per seemal cables. bchhaeate suggests that a abesh ha Duda od ether 
electriai parameters raq.&red fer preper cable oeastion.

961 4.8
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f1M4as )IC-M7W. 12C7-7Sflg . 72C7-O0 4t 2 74C-law. ?N)

43 we's Ieetor ts 216.. 4 4244.4ese Jul7 29. IN3 (M3 MUS 0377. IMe follew'%g main table sal/wel preence ws roes eaeJs 

All Cable os( aove carneem30 
s 

USA CT: 72C7-73320-2 

th. Woos t wm-v,.powive is his letter to V. Y. Oaa/ec ditty 4Augut 21. IMS (993 u0i7 010).  

UDRmACTS. *'C,-Oiag.~ 707-S7-2. 71C7-36317, 7IC7-SA~t Z. 71C,.  73120. 720-752280-1 72C7-340. 72C-74-1~.j 73C7-663-. Ian- f.2, 

baed a WI...S bar.. 0lb Iremb anmd Tri-- Isa sCes 9 . ktar o one Uepsember 25. INS3. emi ained is the ~w*ao s otter reov"i Septmber 27. INS C(363 0127 013). the follwmi% siiugull pwimec 

111 Cables (above sourects) 
I.6 'beigt 

AS emeptiin to this Iis A allowed fee thee, cables iastoIlgg is "eesedee with eeditieee and sable types ead eage specified is tli 5gpot Ue. L 333. Tole I. ,project 1319-1, aai;v 1N6imm Sate Iliug L..6 h for Solid Dielectric lasulated Chi.' (Wh-131 it iasulatiem)* suh islcluies the uszede lisitatinr.  
hlaatd Tah..lseej. hee-_-m 

GUUACTS: 72C-7333-. 700-12430. 7615-ay2o13. 7ls01 1 799S023722-1.a0 65-427 320-. ls38Un-1 140-853)). 7 713-02 60-2. ?gas023342-3. MfD l4U2-035113 

h..dr so lb s edg's letter dated Septesber 27. loss (993 80llh a6).  sb. follwmisge. aaan ideusl pressure libegies applies:
£11 Cables (above caetrects)

31M IhIn
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ITEM 16 

Describe the manner in which the techrlques used to resolve Watts Bar cable 
pulling and bend radii concerns have been or will be applied to the Sequoyan 
cable system.  

RESPONSE 

SQN specific cable pulling questions will be addressed in detail in TVA's 
response to NRC letter. B. J. Youngblood to S. A. White, dated August 29. 1986.
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G-38 TRAINING REQUIREMENTS FOR ELECTRICAL CRAFT AT WBNP

Training requirements for construction craft personnel at W8NP are outlined in 
WN-QCI 1.11-1. As stated in OCI 1.11-1., the construction craft organization 
is responsible for implementing and conducting or arranging by others, on a 
continuing basis, training sessions on applicable OCIs. QCPs. OCTs and project 
and general construction specifications. In additior, the construction craft 
organization may choose to incorporate information from applicable 
quality-related documents in craft training modules for specific work. A 
craft training module is defined as: an accumulation of DDpplicable 
information derived from OCIs. QCPs. QCTs. Drocess specifications, general 
construction specifications and other design documents that contain necessary 
information for a craftsman to make an acceptable installation.  

Organization supervisors are required to develop training matrices for 
individuals within their units for minimum requirements and maintain unit 
records of training activities. Training is always given for updating to 
QCI,QCP or OCT revisions after a review by the construction craft organization 
and the quality managers organization determine there is no change in the 
acceDptance criteria detailed in the training module. This determination is 
documented in attachment C of OCI 1.11-1.
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ENCLOSURE 3 

WON mot.YES CONCERNS 
RELATED TO NBC QUESTIOuS 

OM CABLE PULLING 

3I-85-076-003 Co 10900 n1-85-092-003 Co 10900 
MI-85-054-Mc QA 80203 
HI-85-105-001 IH/QA 00000/ 

80203 MI-85-113-NO2 Co 10900 
Co 11300 

IN-85-018-004 co 10900 
IN-85-046~-U09 QA 60203 13-55-046-001 CO 10900 
IN-85-055-001 MP 70602 
I1-85-097-018 EU 00000 
19-85-112-001 OP 30401 
19-85-138-X1 IHi 00000 

QA 80203 
IN-85-138-001 co 19200 
IN-85-138-002 MP 70200 

QA 60203 
IN-85-201-001 co 19200 
IN-85-201 -002 Co 10900 
IN-85-201-003 co 19200 
IN-85-207-001 EN 23500 
IN-85-207-002 OP 30402 
19-85-213-001 co 10900 
IN-65-241-Ehl co 10900 
IN-85-241-007 co 10900 

IH 00000 
IN-85-255-001 co 10900 
IN-85-295-003 co 10900 
IN-85-300-002 Co 10900 
IN-85-314-001 co 10900 
IN-85-318-001 co 10900 
IN-85-318-002 co 10900 
IN-85-318-003 co 109C0 
IN-85-323-002 co 10900 
IN-85-325-005 co 10900 
IN-85-367-001 EM 23500 
13-65-425-004 co -10900 
IN-3S-433-002 co 10900 
IN-S5-506-001 EM 23800 
IN-85-527-001 co 10900 

MP 71600 
13-85-533-001 co 109~00 
IN-85-581-001 co 10900 
IN-85-652-001 QA 80000 
IN-85-743-006 EN 23900 
IN-8S-743-008 EN 23800 
1N-85-774-006 co 10900 
IN-65-878-X01 co 10900 

1937T 
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IN-V.~ Gib-006 Co 1920~) 10-85-856-005 CO 10900 I9-85-62-002 0? 30402 IN-85-919-001 t3 23800 IN-IS5-933-001 Co 10900 
Co8598-0 15100 1--9-01Co 

10900 I3-65-993-001 CO 10900 

QN8-7-1 A 30202 1--9603CO 10100 
CO 10200 
Co 10930 
N1C 40400 
NP 70605 
QA 80000 IN-8S-9?8-012 QA 80000 
QA 30104 IN-86-028-001 Co 109~0 IN-86-034-001 
tM 23600 15-86-036-001 [N 23600 IM-86-0*4-002 CO 10900 In-6-119-001 CO 19200 IN-86-199-001 CO 10900 IN-86-201-001 CO 10900 IN-86-206-001 EN23600 

IN-86-212-001 CO 10900 IN-6-212-002 QA 30203 IN-6-256-001 Co 10900 IN-86-256.002 Co 10900 13-6-256-006 Co 10900 
QA 80000 
QA 60203 
QA 60502 IN-86-259-002 Co 10900 IN-86-259-004 CO 10900 
MP 71600 IN-66-259-016 CO 10900 IN-6-262-003 Co 10900 

I-626X9QA 60203 IN-6-266-001 CO 10900 IN-86-266-006 CO 10900 IN-6-310-001 t3 23600 IN-86-316-001 Co 10900 IN-86-316-002 CO 10900 00-85-005-003 QA 30203 OW-65-007-012 CO 10900 WI-85-066-0164 QA 80104 WI-8S-100-012 CO 10900
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843 '86 0903 904 

QA Record 
?0 : These listed 

IONr : V. S. Eaughley, Chief Electrical Engineer, S C12I C-K 

DATE : September 2. 1916 

SUIJECT: ALL NUCLEAR PLANTS - ELECTRICAL ISSUES - CLASS 1K CASLE BEND RADIUS 

The purpose of this memorandum s to provide advance direction concerning the 
project specific actions which are necessary to resolve the outstanding 
concerns on the bond radius of Class it cables. Resolution of these concerns 
has been tied to plant restart/fuel load and should be scheduled for 
implementation accordingly.  

The Electrical Entineerting Branch has evaluated the adequacy of the bend 
radius to which Class 1t cables were installed. The basis for the evaluation 
was the comprehensive investigation conducted by the Nuclear Safety Review 
Staff on the sam subject during February to April 1985. The measures 
specified herein are expected to comprise the majority of any project specific 
corrective actions resulting from this investigation. EB's final report 
documenting the evaluation and providing conclusions and recom.endations based 
upon an independent review of our evaluation will be issued in September 1986.  

Each project should proceed immediately to perform the follow.r.& inspections, 
as applicable, and to forward the results to the respective ongine.ing 
projects.  

1. The Watts Bar and Bellefonte projects shall inspect the Installed bend 
radius of all Class 13 medium voltage power cable furnished by The Okonite 
Company. The cable shall be verified to be installed to a radius equal to 
I times its outside diameter. This inspection need not address the bend 
radius in standard conduit bends as this has been addressed generically in 
PIRGENEBIS605. The inspection of the bend radius in condulets is covered 
in ites 2 below. Therefore, provided the project establishes that all 
cable tray fittings were procured with a radius equal to or greater than 8 
times the outside diameter of the largest cable in question and that all 
conduit bends meet the minimum requirements of DS-E13.1.7, this inspection 
may be limited to cables in free air (transitions from raceway to raceway 
or ractevy to equipment) and to the points of termination.  

All installations which 4o not conform to the specified 8 times factor 
shall be documented as a nonconformance and forwarded to the respective 
eagineeering project for disposition. The documentation shall include the 
cable and, if applicable, the raceway number, the location of the 
violation, the actual installed bend radius and the results of a visual 
inspection noting anay discernible stress on the cable jacket in the area 
of the bend or any cuts or ripples in the cable jacket which could 
indicate shield deformation.
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These listed 
September 2, 1986 

ALL NUCLEAR PLANTS - £LICTRICAL ISSUES - CLASS 1 CALE StWND RADIUS 

Effective lmediately, the Vatts bar and lellefonte projects shall take 
the steps necessary to ensure that all medium voltage power cable 
furnished by The Okonite Company is installed to a bend radius of 8 times 
its outside diameter as opposed to the previous direction of DS-912.1.5.  
This design standard is being revised accordingly.  

2. All projects shall perform a field inspection of all conduits containi; 
Class t1 medium voltate power cables for tho existence of any 
straight-thru pull box or condulet type (C, ILL. THE. etc.) raceway 
fitting or any conduit raceway fitting other than a standard conduit bend 
around which a cable is bent. The existence of any such fittings.  
Including the raceway number and size. the fitting description.  
manufacturer (if available) and site, sand the location shall be documented 
as a nonconformance and forwarded to the respective engineering project 
for disposition.  

3. All projects shall determine the minimum size conduit that the following 
coaxial. trisial., and twinazial cables, if utilized in Class It 
applications and routed in conduit, are installed in. If any of these 
cables are installed in Classe t applications and in a conduit smaller 
than indicated below, the project shall perform a field inspection for the 
existenco of condulets of any type (ILL, TEE. etc) in which the cable is 
bent. The existence of any such fittings, including the racoway number 
and size, the fitting description, manufacturer (if available) and size 
and the location shall be documented as a nonconformance and forwarded to 
the respective engineering project for disposition. In addition, each 
project shall verify that the following list includes all coaxial, 
triaxial, and twinaxial cables installed in Class 19 applications. A 
positive statement to this effect or a list of additional cable mart 
numbers shall be addressed to my attention.  

Minimua Condulet 
Cable Nlar No. Description Size (Inches) 

VTJ Coax RG6A/U 2 
WTJ-5 1/c 021 Coax Solid Cu Clad Stooeel 2 
WTK 022 Coax RGS9B/U 1-1/2 
VTK-1 Coaxt RG59/U XLP 1-1/2 
VTL Coas CR216/U Except 3 Shlds 3 
VTL-4 Coax 55 ohn 022 AG 1-1/2 
WTR Cos. RGCll4/U Except 3 Shlds & ST 3 
VTM-6 1/c Coax 026, 7 Strands, LOCA 3 
VTT-1 #21 AWV, Coax, RGSBC/U 1-1/2 
VTU #20 Triaxs R 11/U 3 
VTN Triax RG-59U 022. 2 Shlds LOCA 2 
VTN-1 Triaxs Similar to RG11/U LOCA 3 
VTN-2 Twines RG22D/U 3 
WW TP 022 V/SH TP 820 2/c 022 ?-Coax 3

DNEI - 0594V
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AL CLEAR PLANTS - ELECTRICAL ISSUES - CLASS 11 CABLE BEND RADIUS 

4. The Watts Bar project shall perform a field inspection of all Class it 
coaxial, twinaztil, and triaxial cables which were installed or modified 
during the period of May 25, 1979 to May 18. 1981, under the guidance of 
Des!gn Information Request (DIE) No. t-9. In addition, all projects shall 
inspect all Class 13 coaxial and twinaxial cables which were installed or 
modified during the period of September 20. 1983 to April 23. 1986, under 
the direction of DS-l12.1.5 Rev 0. The cable shall be verified to be 
installed to a bend radius equal to 8 times its outside diameter. This 
inspection need not address the bend radius in standard conduit bends as 
this has boon addressed generically in PIRGENBtt860S. The inspection of 
the bend radius in condulets is covered in item 3 above. Therefore, 
prevido' the project establishes that all cable tray fittings were 
procured with a radius equal to or greater than 8 times the outside 
diameter of the largest cable in question or that the cable was restricted 
to use in conduit and that all conduit bends meet the minimum requirements 
of DS-913.1.7, this inspection may be limited to cables in free air 
(transitions from raceway to raceway or raceway to equipment) and to the 
points of termination.  

All installations which do not conform to the specified 8 times factor 
shall be documented as a nonconformance and forwarded to the respective 
engineering project for disposition. The documentation shall include the 
cable and, if applicable, the raceway number, the location of the 
violation, the actual installed bend radius and the results of a visual 
inspection noting any discernible stress on the cable jacket in the area 
of the bond or any ripples in the cable jacket which could indicate shield 
deformation.  

Each Lead Enginor should prepare a fragnet reflecting the individual 
project's approach and schedule for resolving these issues. Please submit a 
copy of this fragnet to ao for my use and information.  

U. S. IRa ley 

J. D. Collins, P-20S SB-I 
0. T. Ni11, DNE, DSC-A, Sequoysh 
D. F. Faulkner, A7-BFN 
J. L. Springer, 9-111 SB-K 

cc: RIMS. SL 26 C-K 
B. R. H.esly. 9-113 SB-K 
J. A. tirkebo, W12 AS C-K 
M. L. Rayfield, P-104 SB-K 
J. P. Stapleton, DE., A10 Browns Ferry 
D. V. Wilson, DNE. DSC-A. Sequoyah 

Principally Prepared By: T. N. Shea, Extension 2672 
SDNtl - 0594W
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O , listed .B43 '86 0 717 9 05 
FRo, . 3. Laughtey, Chief Electrical Engineer, WS C126 C-K A Record 
DAT E July i6, 1986 

SUtJECTi ALL PUCLUEr PLANTS - KLECT1rCAL ISSCES - SUPPORT OF CABLES IN VEtTIAL 
COrD- ITS 

PLEAIZ R ESPOND It AUG~ST 1. 1986 

tRefer to my subject aemorandum to Those listed dated May 21, 1986 
(343 860522 914). 

The purpose of this memorandum is to provid. additional direction on the 
evaluation process to be impleented as part of the corrective action 
inspection for this issue s vwell as to provide detailed technical guidance 
for the assessment of any conduits found to be deviating from the specified 
requirements. This memorandu supersedes the corrective action stipulated 
in the May 21, 1986 memorandu.  

SAl previously installed vertical conduit runs containing Class 1E cables 
shall be identifiLed and evaluted against the latest requirements of 
General Construction Specification G-38 for support of cables in vertical 
conduits. It is recommended that this effort be accomplisboedbj a group 
valkdov vwith representatives from NMC CON, including a Quality Control 
(QC) inspector and the DNE Engineering Project. In determining the cable 
support requirements for conduits which are composed of other than straight 
vertical sections, the effective vertical length is equal to the 

onahorizontal (vertical and inclined) sections length minus the length of 
the horizontal sections located directly above it. A support shall be 
installed whenever this effective length, as measured upward from the 
bottom of any conhorizontal section, exceeds 25 percent of the spacing 
specified in Table 300-19(a) of the NEC. This support shall be installed 
at a point before tbe asm exceeds the spacing specified in the above 
table. This method recognises the inherent support provided by a 
horisontal conduit run located above a nonhori:on al conduit. Hoverer no 
credit may be assumed for this horizontal section providing support to 
vertical sections located above it.  

All deviations to the above shall be properly documented st nonconfor mnces 
sad forvarded to the DHN Engineering Project for disposit.n. This 
documentation shall include the conduit aumber as well as so approxiaste 
isometric diagram indicating the length of the conduit sections and the 
location of ELL or TEE conduit bodies if at the top of a cable run as well 
as the location and degree of conduit bends. For the purpose of the 
isoaetrtic diagram the estimated lengths for horizontal sections, when in 
doubt, should be conservatively shortened while nonhorizontal 1e;chs 
should be conservatively lengthened. When specifying the degree of bends the conservative approach is to specify the bend in a manner vbich .t indicates a greater degree of vertical run. If an ELL or TZE conduit body ..  exists at the top of a vertical cable run which exceeds the NEC limitationus 
amd is accessible, the cover of the conduit body-shall be removed and the .: 

Buy .S. Savinet Bondi Rtularlyv on the Payroll Sa inot Pl4n "r
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sable(s) Lspected for adhere'ce to the minimum bend 'adius requiremetcs-of 
G-38(S-Z12.1.5). The documen.a:ion shall clearly state whether the 
conduiL body vas inspected and identify any nonconforming conditions.  

Upon receipt of the documented nonc -ormauces, the DZ Enlgineering Project 
shall evaluate each conduit to ensu:e the folloving: 

A. That the vertical cable veight does not, at any point in the run, 
exceed the usazuin orking load of the conductor. This is determined 
by the foloving equation which is applicable to cables vwih copper and 
thermocouple conductors of equal cross-sectional ares: 

Kaximum Effective (2401C)n (A _4,0Q0, 0001 
Vertical Length 7 " 

etwveen Supports (ft) 

vhere n a number of onductors in cable ' 
A * circular il area of each conductor 
WV veight of cable (lb/f:) (use Maz. value per mark letter) 

This limitation shall be de:ermined for each cable in the conduit.  

for other conductor materials or for cables with various size 
conductors, contact the cable specialist.  

3. That the ver:ical cable veigt does not result in excessive cable 
bearing pressure being ezer:ed on the cable(s) as it passes .round a 
racevay bend. This is deter ined by the following equation: 

Maximu Effective 
Vertical Length * 23 X R x OD 
etwreen Supports (tt) 1' x C 

vhere 1 - radius of bend of conduit or support surface in inches 
OD - outCsde diameter (use Avg. value per mark letter) of 

smallest cable in the conduit in inches 
IV - su of cable weights in lbs/ft (use max. value per mark 

letter) 
C - 1.0 for one cable In the conduit 

.S for sore than one cable in the conduit 
NOT: The quantity (IV x C) shall not be less than the weight 

of the heaviest cable in the conduit.  

This limitation shall be determined once for each cosduit based on the 
smallest bend in the vertical run and on the smallest cable OD. , 

..r . , 
""L~~c~ir; -'. " 

• , #
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C. That the vertical cable veight does not contribute any tension, beyond 

that inherent in the NIEC"(rticle 300-19) limitations, to the 

termination poia(s) of the cable(s).  

D. That the bend radius of cables in vertical conduit runs which have an 

ELL or TEE conduit body at the top has not been ezceeded. The DNE 

Engineering project shall mandate in the disposition of the 

nonconformance the inspection of those conduit bodies ident ied but 

not inspected during the initial val~.dov as vell as specifying the fix 

of those identified originally as noncocforming.  

Conduit sections which meet the above criteria are acceptable as is. For 

sections that do not, engineering shall specify the location of the new v 

supports to be added to ensure compliance vith the above criteria.  

In determining the Effective Vertical Length b veen Supports, the DNE 

Engineering project shall utilize slight modifications of the equations 

provided in G-38 for exected Pulling Force. This will account for the 

reduction in tension afforded by bends,. inclines and horizontal sections 

located above vertical cable drops. Each project should consult vith the 

cable specialist to review the equation modifications prior to begtising 

the evaluation.  

Attached are sample calculations demonstrating proper 
application of the 

above principles. The technical guidelines addressed herein will be 

incorporated into General Constructi . Specification C-38..  

Each Lead Engineer should revise the fragnet provided in the previous 

s eorandum to reflect the individual project's approach sad schedule for 

resolving this issue. Please submit/a copy of this fragnet to ea for my 

use sad information by August 1: 1986.  

W. S. Laughleyj 

J. D. Collins t -205 S" 
S. , rl e, , DSC-A, Sequoyan 

D. F. Taulkner, A7-BfM LNG 
J. L. Springer, 9-111 SL-K 

TS:II 
SAttachment 

cc (Attachment): 
1~S, 8L 26 C-K J. P. Stapleton, 10- Rt EG ..  

- 1. R. Boesty, 9-113 Sa-K D. V. Wilson, DNE, DSC-A, Sequoyah 

"' t '" . L. Layfield, -104 S-K ' 
' Principally Preparids y: T. M. Shea, Eztension. 2672. 036192.04
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A. Calculate the of!*@tive vertical loath (a=)

T -" * 10 " 10 Ht 

T23 r0 r2020 NO te 2  

r 420 " 20 

11 25 " 20 u5 

m4£5 + 25 -70 .0ti,3 
17 70 . 0 Note 4 

,V SO !0 20 *100 

I' 100 - 50 . 50 

'LII 50 +'25.*75 

HOTLS; 1. Since horizontal sections 

vertical sections located 

vertical length cannot be

can" provi.de suppot t^ 

above them, the iffac~ive 

l.ss than 0.

2. This value exceeds 25 percent of the H(1C spacig. Tis -n 

oduttherefore doe noofth o~on t tern evalatnd 

shoiudd bedo5td o lth *gn0i aL tOU 

3. The inclined section (nonhsontO~l) is added~a £5arcls 

section Wuhen initially dete n4te*fc.~vri~ 

length.

4. Th. & value equals the HX7C specified spacin g i l and, hai ouben u t e en i es aevltoapi t t ee V U nd 4 8ne 

installed at soaoitbtenV 
AdV.Anv 

effective vertical length would then ba detc~ined fros the 

point of support upward.

At this point this conduit Would be do =42eaeas A Un~noT~aa an 

a dadA to the D1NL Eagineeiat pro.ject frdsO~t

f. upon receipt of the documented nocconZorAnce the D141 ~Lnenring 

?roject shall evaluate the conduit as follows:

te

1. Calculate the oaxin'. Effdectve VirdtorIntt 
bat +UU Srup 

based on the vorilla 
ftecnutr 

" 670 ft 

'This is applicable to all three 
cables in the conduit 

since they 

*ra of equal cross.5CctionAt aareaA 
nd ,ei~ght. ic the ecttv 

veortical length door 
not at aY pitece h'vle h 

installatiofl is aceptable as is for this criteriO.a

ws7
0 . .*.*.

-1-



2. Calculate the KMax Efleei:. v e Vertical Le ath Serveen Supports 

based on the beari-g pressure limits of the cable.  

* 25 x 8.465 x .625 
(3 z .535) .5 

.. - 165 ft 

Since the effective vertical le lth at any bend does not exceed 

this value, the inst llation is acceptable as is for this 

criterion.  

3. Calculate the effective tension on the termi tion point.  

nEC allovea a axium of 25 percent of 80 feet or 20 feet. V.11 is 

.75 feet.  

Therefore, a cable support is required at the top of. the last 

conduit section.  

4. If E.L or T'E cc- alets exist at the top of any of the 

nouhcrizontal sections, they shall be inspected to verify proper 

cable bend radius.  

This conduit when inspected in the field would be identified as a 

. uounco, for=ance. It voul.d be appropriately documented and an isometric 

similar to that shown vould be submitted to enginee:ri. Follo in o the 

above analytical steps. en:gieerig vould specify the installation of .A 

sle cable support located at the V il node. Noce that this analysis did 

not take credit for the additional fric:ional support afforded by the ben s 

and inclines in the conduit run. This vould further reduce the effective 

vertical length however it vould not alter the outcome as the vertical drop 

frot node aLl to VE1O (25') alone exceede the maximum 23 percent value 

(20') alloyed by the NEC.  

-2-036192.04 
036192.04 
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