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i ATTACHMENT 73

WATTS BAR WUCLEAR PLANT

7/30/84
ELECTRICAL casrrz DATA
The lollo\nng data on cable size and wveight was compiled 43 o guide for
design consideration in determining conduit and cable tray loading. Exact
size and weight should be obtained from manufacturer's pege data. Size and
veight will Vary even frow the same manufacturer,
*Do not use unless specifically instructed to do 80 by the fudervising
engineer,
c LAS PER
Mark No. Descriotion oD A "LASS TEwP 1000 FT
WBM #14 S/C 600V THH: BLACK .125 0123 NC 75
WBN #12 s/c so0v THEN WHITE .12 0148 NC 75 24
Y wen-g #12 s/C 600V TuR: BLaex 12 0145 Ne 75 24
f
c . Wii=2 #12 S/c 604 g ol 185 NC 7% 24
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Mark Mo, ’ Description oD CSA Class c& 'mla'::' ;
VBW-2 02 $/C 600V mow mEp .12 0145 »C 75 %
WBW-) #12 8/C 600V ToMw BLUE .12 0145 ne 75 %
WBY—4 #10 $/c 600V XmAw wmITE .15 0227 nc 7 3
WBY-$ #10 S/C 600V XTmHW BLacK .15 0227 " 75 »”
VB—6 #10 s/c 600V Tmw mep .15 0227 nc 75 v
VBW-7 #°0 S/C 607 =ira rLoE .15 0227 e 75 n
WDA #10 S/c 600V cPJ wnITE 214 036 nc 90 4
VEa-1 " 910 s/c 600v Pxs wITE 21 0% L
wiB #10 S/C 600V cPJ BraACK .223 038 ¥ o0 %
q ey ¢i0 5/C €3¢V Pxr BLack .223 039 o 3 .
£I0 5,0 S0CY Iy RED 217 0364 .. s
. ®:1 o d LK 217 264 A % 5¢
WK -2 010 8/ iie gas o, ‘" 0365 iE 9. 7
ViC-) #1C s/¢ 600V PXJ WY 212 B of ™ on 4
- “ ... : it % 8
Wi #8 5/C 600V pxi 179 .08 12 9 8
whe 5 g ', =~ L% i L
o, 115
‘0 5/ et 170
Vo b : 170
.y ! 6 S/C o » 180
we 1 2 g/c con we, . 36
Wre o ‘. " §/C €0C. B ¢ " 256
( W #1/0 8/« £%9 f r 4n)




c 138 prp
rk No, Description oo CSA Class e 1000 »r
WDH-] ' #1/0 8/7 soov P «616 «298 IE 90 40)
wDJ #2/0 s/¢ s00V crJ 664 «346 IE 90 494
wDJ-] #2/0 s/¢ soov PxJ 664 « 346 Ir 90 494
VDK #4/0 8/c 600y c?J .780 478 IE %0 757
WLk~) #4/0 s/¢ 600V PXJ .780 478 1E % 750
“DN 300 McM 600V crPo .960 72 IE S0 1061
WDN-] 300 mMcM 600V PXJ .960 724 IE %0 1063
WDo 400 MM 600V crJ 1.051 .867 1E 90 1398
WDo- 400 MeY 600V pxy 1.051  _ges 1 %0 1398
woP 3C0 MM <nov Crr 1.16] 1.058 IE L[ 1722
(: WDP~; P s e 1.161 i1.058 IE eC b s
(5ol ™ detn 928 2 e
' ) o LI Y 4% . 2.
. ' 15 MeN Lo .. PXJ ¢ X% o IF 9% 256)
- 1. awg s/¢C oV P itep 4o
.4 [E 90 4n
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‘ c . 138 rer

Mark No. Description oo Sa Suss me Jooo ry
WFA-) #6 AVC 3/C 600V PV 1.000 786 Iz %0 500
WFA~4 #8 AWC 3/C 600V POy .868 .592 o - %0 419
WFA-15 #6 ANG 3/C 600V PXOU Loca 1.000 186 I 90 500
WS #10 AWG 2/C 600V PJJ ' 397 124 1E 75 156
WFB-) #10 Awc 2/¢ s00v PrU .397 124 IE 90 156
WFC #10 Awe 3/¢ soov PJJ 487 .186 IE 75 236
vrc-1 10 AWC 3/¢ 600V POy 487 JA86 90 23
WFD #10 AWC 4/c s00v PJy .562 248 Iz 75 265
WFD-1 '010 AWG 4/C 600V POU .610 .292 IE oc .265
WFE ¢10 AVC S/C 6007 Puy .620 302 ™ 13 2
q VFE- ! f1C ANG S/C 6007 v 578 3% et 32
e £20 0% 210 ey pos .67 ' . ' 600
A . 1 f N i
< 410 wC 9/¢ soan vy 0.0 53R 143 b 526
Fd | P10 AWC 9/ cnnr gy { Sl
. we ¢ o N 1 A5y [ 18 691
™) #10 AwC 127 cnen gy ' kR 6°)
oo $.° A% 3 ¥ *3 00

Wi 0.0 A ) o g ¢ o0
[ AW 02 AVC LD € may A Y 3 ne 140
sl 012 ANE 3/ 6007 P Y ol ( 90 140
‘cd ‘ #12 ANG A/C 00\ py) A4S A2 r 78 180
Gar ) T 012 A 6/¢ §00v e &2 RET en 180
( g #12 ANG §/7 &0y vy 8 LY




Mark No. Description
WCE~] #12 AVC S/C 500V POV
*dceC 12 AWC 7/c s00v PJJ
wCe-1 #12 AWG 7/C 600V ey
*WCH #12 AWG 9/C 600V PJJ
WCH-1 #12 AVC 9/C s00V Py
*wcK #12 ANC 12/¢ 600V PJJ
WCK~] #12 AWG 12/C 600V oy
*WCM #12 AWC 16/C 600V PJJ
HCM-1 ‘012 AWG 16/C 600V PXW
*JCN 12 AWS 19, énov prs
WGl P12 AGC 19/C (007 pgu
* LPEY T -
WHao - @ A 2IC 60 ». o
" de 0 80 Sis sra
“ C L VT Ae
WH(.=2 P1 AW 3/C 600 pus 0CA
e ‘J
4D R PO ) Yy
- LR VALY Y IO
WilF -) PIh AdC 3/C 600 p,an
anl=? . #le AWG 5/C 600V Py 1o
WHC ' 014 ANG . /C 60OV w3y
WHG~! Plé AWC 7/C 67 pyvy
. 14 ANC 9/0 6uo wre

10y

«3C.

.SLV

«292
.281
.281
378
456

A76

.65-‘
.528
718

233

J9

«20.
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c L3S rex
TEMP 1000 yy

90 240

75 295

90 295

75 74

9 374

75 aso

90 4%

5 60

0 o

7% 715

%

Y X,
90 70
i: 110
a0 110
"9 110
) 132
w 132
" 165
S0 168
LU S 7
7 195 .
80 195
75 253

207,08
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5 c L3S PER

Mark No. " Descr oD CSA CLASS TEMP 1004 »y
WIi-1 " #14 Ac 9/C 600V POU 626 06 % 29
" #16 AVC 12/C 600V PJJ 69 378 = 75 336
Wi -] #14 AWC 12/C 600V POV 795 496 ™ 90 336
WHI-2 #14 ANG 12/C 600V POV LOCA 694 378 IE 90 335
*WHL #14 AWG 16/C 600V PJJ .720 407 1E 5 425
WHL-] #14 AWG 16/C 600V PO 1.125 1.000 1" 9% 500
*WHNM #14 AWC 19/C 600V PJJ .820 .528 1E 1] 507
WHN-] #l4 AVC 19/C 600V PV .930 679 1= %0 s07
*wus #16 AWG 3/C 600V PJJ .360 .102 1E 5 80
q ' WS- #16 AWC 3/C 600V Py 425 142 IE 9 [

$16 AVC 1/ 602V eve 113 .01¢ "
. TP 7 TR . 15 o v €., 15
ot 16 AWG 100 bUUY e ' 140 WYY eI 158 1A
s 014 AUG |/ 407y g1¢ Aue njee g a 20
v . b J o ic 150 25
WM 12 AW 't 600y e1e A2 nny Lid 90 28
et N Ay ! ) 30
[ Plu Awe 1T E iy e ' A b 42
CAREY 010 Aue t/c gany wmome 20 00y r i S0
X, = 8 ANC 172 600V 818 2¢ 05: u 4 70 4

-1 § 8 AVG | 'C 600V TXFTEI R 0572 1 150 8
WIN ’ 416 AVC 1/C 600V TEFLO: 127 .013 1 200 "
WIN-L T 016 A 1 /¢ 600V TEFLON sRoCN 27 013 e 200 1"
( P 020 AVG | /" 690" TER) On .038 00 qx 200 6

M84L207.0)




Mark WMo,

wJQ

wLC

CEREEE

wLp

WM

.- ——

sc tion

#2 AWC 1/c s00v S18

 ——— o —— . o— -

12
f12
f12
f12
412
#12
/10
/10
410

419

"/:I L L

AWC

AWC

AWC

AWC

AWC

AWC

AWS

AWC

AWC

2/C 600V crJyJ
3/c 600V crPyy
7/¢ 600V cPJJ

9/C 600V crPJJ

12/¢ 600V cpJJ

19/C 600V cpiy

2/C 600v cryy

3/c 600v

4/C 600V Cz55

7/¢ ooy enps

R |

Cvy!

fhv CPLY

02/0 AvC | " 8KV EPSY

-~ #4/0 Ane )7 BRV crsy

$4/0 AWC 1/C 3xV EPsy

#300 Mox ) /C B8RV Pt

9300 Mo 1/¢ 8xv EPsy

#400 MOM 1/C ERV CPS)

IS

.51

454
357
765
.892
1.05
1.22

492

321"
4.1)

1.21:

1.29:
1.29)

1.33¢

162
264
JARD
625
866
1.169
190
«327

196

980
980
1.158
1.1%§
1.310

1.310

1.400

-

c LS PR

CLASS  TEMP )00 Py
Iz % 2460
IE %0 150
IE %0 205
IE %0 405
IE 90 595
1E 90 640
IE 90 1010
IE ) 200
1E 90 26%
o %0 350
ac 90 532
I % 55

il 2
L 90 6on
i L s
i~ 0 710
1¥ 5 710
i 90 1070
1 90 N0
1L 90 1325
Ir 90 32¢
1E %0 1685




C - wLsm

rk No. Description oD csA CuAss e 1006 rr
WWE-1 9400 Mo 1/¢ 8xv EPSJ 1.333 1.400 I 90 1685
T #3500 MCM 1/C 8xv CPSJ 1.439 1.626 r % 2030
WNT -1 500 MCM 1/C 8V EPSJ 1.439 1.626 1 % 2030
NG #750 MCM 1/C 8xv CPSJ 1.5% 1.848 I 0 2920
NG-1 #750 MCM 1/C 8kV EPSJ 1.83% 1.848 1 9% 2970
L #6 AWC 3/C 8KV EPSJ 1.9% 2.985 1 % 1000
WA og 14 ANG 1/C 600V SROAJ LOCA .269 0872 12 9% 48
@’ - #12 ANG 1/C 600V SROAJ LOCA .290 0663 IE 125 60
wpC 710 AWC 1/C 600V SROAJ LOCA 313 077 e 125 80
q vs #3 AT 1/C 600V SROAJ LeCA 391 .120 I 125 120
Tt 5 sl oY gnelr rocs &3 ek b 127 (¢
i & ) STVAS COfA St L 1 i\ ¥ YO
e A 500 e ik 125 250
WTH AL VT N0V 8K e o . o'y o 07 350
v 13/ 1L 125 550
02/C AGS " C 8"y SRO*Y v 0 1 A 17 V2% 700
W4 LR R 937 8¢ 2 e 12 1360
- #12 AV: 3/C 600V SROJJ Wi .52 214 33 i2¢ 17)
WAG = 912 AN 7/C 600V SROJJ Loca .691 373 e 12¢ o0
wo | #1C AWG 3/C 600V SROJY LoCA .580 . 264 3 129 2w

e | e aw e/c s00v SRty 1oca .858 .$78 N 125 8%0
WRX - (2)06 AVG (4 ANC 600V SROIIN .800 .503 1E 200 400
( JRY #4 AWC 2/C 600V SROJJ LOCA 915 .658 IE 125 as0n

-8~ M8L207.01




: , C  uwsm
ark Mo, Description oo CSA guass e 1000 rT
wST #6 AWC 4/C TYPE SO 1.000 785 we 75 500
WTA #19 AVC SOPR W/SRIELD 1.140 1.020 nc 90 660
VT #19 AWC 25PR W/SRIELD .881 610  mc 90 364
vIC #19 AWC 18PR W/SHIELD 759 452 we % 284
¥TD #19 AVC 12PR W/SRIELD .638 320 ke 90 212
pe #19 AWC 6PR W/SHIELD . 540 229 ¢ 9 115
wIT #22 AWG SOPR W/SHIELD .950 L) we 90 365
VIT-] #22 AWC 2PR w/sHIELD 404 A28 me
q WIF-2 #22 AWG IPR W/SKIELD 400 A2 Ne $0
W7 -3 #22 AWC 6P% W/SHICLD .520 210 e % 95
WiTa 822 AvS (25 =/CHIE.L 3 o a
€22 AWS 200% o S o 24~ NC Ll &
‘L O D e 85 NC 90 1600
Vil ) awr 1% . .'.": 9C 130 . .
Wi i i AnL Iy A2% NC 125
WTT 19 $10 Aw p 17 YL [ 90
wTL $19 AWe SPK W/SdiELD 387 00w %0 93
WTG - P19 AWG IPR W/SHIFLD .55 «229 NC 90 110
wTH #22 AvG 2PR w/smiELL .5%9 245 Ne 90 218
WTH=2 ) T 022 AWC 15/c 32 .08C NC %0 30
iy | 020 AWG 7/c .265 055 Ne 90 n
vit | 022 awc so ee JI0 . .39 Ne 5 T
S #22 AVG 26 Pr .540 229 Ne 5 220
( V-2 072 AWG 2470 . 540 229 we 75

-5 M84L207.0]




Mark ®o." ° 'Description op csA Css i?!_)! ' mlono ':'rl
VTI-3 'ozz AWC 2rR .210 'Jt?.‘ ne 75
VIJ-2 #5 1/2" EELIAX 50 omys .560 +26  mc 80 160
V1J-) #7 1/2" EELIAX SUPERFLEXTRLE .500 A97  me 80 140
50 onMs

VI #5 7/8" WELIAX 50 omMs .875 601  mc 80
WTJ-6 P14 1/4" RELIAX SO OmMs .250 049 ne 80
wrs.7 16 COu g efu 272 NC
wTX #22 CoAx rcs9n /U <246 48 1 8 50
WTX-3 #22 COAX RrGS9 /v .178 025 s0 32
wTX -6 + 922 COAX 2c598/y .246 048 e fo 50
WTL-] #18 COAX RG-11A/vV 405 129 wC 80 96
WTL-2 #18 COAX RG-1]1/v 405 129 ne 80 %

q  vm~ 022 CUAX R2SC, 323 0123 x ec
WTM-] AR RN T 412 .133 N e
wiu.§ £r° Wi A e oM.y g Lo . _
= ¢ AWC TWISTED pu 31 “y7 - % b3
w1 AL SR TR .29 S me, 90 70
vT. ° f1€ LWC Twiv Fr on 000 N W 72
b vio Amb Tuid .l §p LYE TERYO) oY VER 04 Y =C 90 75
WT.~6 016 AwC /¢ 2" 02 me o0
wTO-" P18 Awc 2/c W/SHIFLD .19 .0299 NC 90
nmq #24 AWC Jo0PR 1.024 817 wC 78 40
T #14 AWG COAX RGI4A/D «638 .32 NC 80 224
v ~#20 AWC TRIAX 26ji /¥ b6 178 ™ 110 145
WTY 012 avs coaf Réd/y 19 138 NC 80 110
24 fcn L L Yl YT 2350 . _o49 [ 80 40
-1 2 A oax xcsscyy 195 .030 i 4 90

(
: -10-

M84207 .01




- —

c us.rme
Mark No, Description op £sA LLass e m
WTY-] f18 AWC Coax RCI41 /U TEFLON .195 .030n NC 200
WTY % #20 AvC coax RC58 /v .200 .031 NC 8n 27
«0%0
WUB-] T-C corper CONST ¢16 W/SHIELD .339 .909 NC 90 &0
wWUB-2 T-C COPPER CONST ¢#16 W/SHIELD °223 .039 NC 200 75
TEFLON
WUP-) T-C IRON CONST 416 U/SHIELD.H‘:’!L .223 .039 NC ."8 80
Wir.3 T-C COPPEL- (pueT die wisniELp TEFLEL. I - 026 IE 152
wuUYy T-C CHROMTL ALUMEL ¢20 W/SHIELD 151 .018 NC 90 &0
WVA #16 Avc 2/C, SRIELD SICNAL Loca 387 .118 IE $0 75
d WVA~] #18 Awc 2/C, SHIELD SICNAL Loca 339 000 I Y. 58
WVa=3 #18 AvC 2/C, SHIELD TEFLON 1L0c4 .199 e ' ! (7]
#1€ AwC 3/2, swiz: » LocA Y (1 n 9 au
w. oAV TR MR T : Jd20 IF 9 i
) L TR Hieo Lo (PL na IF an
' LA ] hi . (F 90 iio
W\ .6 AWC //c SHIELP Lo/ 33 22¢ ° 90 174
W fl6 Awc 0, SHIEL Y 1 e .86 248 IE 9C 22°
Ve flo Auc 12/, suirLp LULA 078 .320 IE 9 27
4] 16 Awc 19/c, sHIELD LocA 754 b6 IE v b
L 16 Awc 27/C, SHIELD Loca 920 665 1E L Ly S84
W) : 16 awc 37/c, sHieLp Loca 1.00. «IR) ik 90 YA
VX 816 AWC 2/¢ Loca .35) .098 IF. 90 6!
VL 412 AWG 2/C, SH.,vLp LOCA 401 126 IE 90 L L

e B nl..207.-'al




~ay

XFy

XFC

XFD

XFE

XFF

XFC

H

—

/0 AWG BA:

.D!lcr{gtion

(1 PR) #22 (1 PR) 420 (2) ¢27
COAX

#16 AVC PR, SHIELD

#16 AWC 9PR, SHIELD

#22 Avc 6PR, sHIZLD (823253)
#22 AWG 6PR, suIFLlD

$22 AW

13

6PR (821265)
#22 AVC 6PR

« 020 WG 12 SHLD PR

#16 3 SHLD PR 600V, s/c 1000V
TEFZEL

f#1¢ 3 SuLp pr 600V, S/C 1ency
T-FLON

S AP L obr i
P ew

Y SELD »N incy

'y AR v emee '

V10 AWCL TV CRL: ', Hit

e AW JSEEN, Vg

1000 MCM BARE CoPPER
500 MCM BAT: CoPPER

4/0 AWG BAR: coppeR
2/0 AWG BAT. coppEn

COPPER

#2 AWG BART COPPER

.501

.600
.901
.67
43

.65

419
«373

.292

.l”

.283
637
353
W45
.332
.128
.950

173

.59)

o

N

04

1.042
«5342
<219
<138
-109

067

NC
NC
Ne
NC
NC
NC

NC

NC

T

"'

NC

NC

NC

NC

NC

NC

NC

a0

60

N/A
N/A
N/A
R/A
R/A

N/A

190

93

2k
&2

70

nsn
1544
653
L34
324

05

ML207.01)




Dzscription

XFH #4 AWC BARE COPPER
«FJ #6 AWC BARE COPPER
XFX #8 AWC BARE COPPER

ALL BARE COPPER CLASS "p" STRANDING

-13

«232
184

146

'
2

042
027

017

c L3S Pra
CLASS IEMP 1000 ¥r
NC R/A 129
ic N/A 81
NC N/A 51

M4207.0;




ATTACHME/&Z' 74
3 850829 912

Cuenter Wadevitsz, Project Manager, Watts Bar Nuclear Plant, OC (3)

J. W. Coan, Project Manager, Watts Bar Boginesring Project, P~104 $3-k
August ;?.71!05

“ -
WATTS BAR WUCLEAR PLANT UNITS 1 ARD 2 - INSULATED CONDUCTOR VENDOR DATA
RELATEP™TO SIDEWALL PRESSURE ISSUE - CLASS IE -~ NSRS ADDIT FINDING
1-85-06~-WBN-02

An ioquiry of cable msnuiscturers bas been initisted in order to support
OE's response to NSRS sudit finding I-85-06-WBN-02. Letters dated July 26,
1985 (sample attached) were sent to 30 cable manufacturers requesting
information related to cable furnished to TVA on each contract by each
manufacturer. A total of six responses bave been received as of this

date. Some responses declined to provide any information. Bach
manufacturer's response is applicable only to his cable,

The following directives must be folloved for each respective manufacturer.
Brand-Rex

Contracts: 70C7-54179-1, 71C7-54617, 71X7-54761-2, 12X7-74885-1,
72C7-75328-1, 67C3-91618-2, 68C7-€1737-2, 77K5-822000, T9K5-824279-1,
80K5-824853, 80K6-825419, 81x5-828072, 82PN7-829867, 84K6-835633,

85PN2-837101, 85P7-837104, 81K9-828797, 83KN2-832166, 83K5-832289,
84K06-835633, and 84KN2-835806

1. The maximum side wall pressure alloved for each type of cable is as

follows:

Unshielded Cables 500 1be/ft.
Shielded Cables 250 Ibs/ft.
Coax/Triax/Communications Cables 100 1be/ft.

2. The nominal values of dismeters have been submitted with each routine
test report. Weights were mot given,

Contracts: 77K5-8221733 for 2/0, 400, and 500 MCM Type EPSJ) rated 8 kv;
T8K5-824822 for 750 MCM Type EPSJ rated 8 kV

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

2. The nominal value of outside diameter, cross-sectional &rea, and weight

are:

L0 400 200 150
oD (in.) 985 1.300 1.385 1.685
Ares (in?) 762 1.327 1.507 2.230

Weight (1b/ft.) .85 1.87 2,23 3.31




2

- Cuenter Wadevit:
( August 29, 1985

VATTS BAR WUCLEAR PLANT UNITS 1 AND 2 - INSULATED CONDUCTOR VENDOR DATA :
RELATED IO SIDEWALL PRESSURE ISSUE - CLASS 1F - NSRS ADDIT FINDING i
1-85-06TWBN-02 .

Senera] Electric

Contracts: 68C7-61985, 72C7-75025, 72C7-83426, T8K5-824443-2, and
B0XN4-827518

1. The maximum sidevall Pressure on nev cable is estimated to be 300 times
the bend radius in feet.

2. Nouminal values of outride dismeter, cross-sectional area, and weight: |

No. Fo. QU+ Weight Sidevalles

2 14 WHB 370 4100 0916 300

3 14 WHC «390 4100 .1133 300
( 9 14 VEE .628 4100 2840 300

2 12 WGB 409 6530 1183 500

1 12 WDU «185 6530 .0308 300

1 12 WDV «185 6530 .0308 300

1 12 WDw 185 6530 .0308 300

1 12 wDX «185 6530 0300 300

1 10 WDA «210 10380 0458 300

1 10 WDB «210 10380 0458 300

1 10 WDC «210 10380 0458 300

1 10 WDC-1 «210 10380 0458 300

1- 5 woD 305 16510 L0741 300

1 6 WDE 310 26240 1058 300

1 | 2 WDG 24 66360 «2416 300 -
( *The circular will area applies to single metallic conductor of the sige

specified. PYor multi-conductor cables the total ares is obiained by wultiply
the CMA by number of conductors.

**Multiply by radius of the bend in feet.




Cuenter Wadevits
Avgust 29, 1985

WATTS BAR WUCLEAR PLANT UNITS 1 AND 2 - INSULATED CONDUCTOR VENDOR DATA
RELATED 70 SIDEWALL PRESSURE ISSUE - CLASS IE - NSRS AUDIT PINDING e
1-85-06~WBN-02

Contracts: 68C7-61986-2, 68C7-61988-2, 72C7-74910-2, 74C7-85527-2,
T8K5-823412-2, T8K5-824443~], 78x13-824701, T8K5~824749, T19K5-8247 54,
80K5-824920, T9K5-824930, T9K5-825342~1, .0!6-827320—2. 81K5-827750,
81K5-827928, 81K6-828538-1, 82K5-830040-1, 82K8-830135, 83PN1-832963
84KE-835699, and 85KN8-837102

1.

1

i

Maxisuw Sidevsl]l Pressure

Pover Cables Lov and Bigh Voltage Sbielded and Nonshielded

Bizes 1/0 AVGC and Larger
One 1/C Cable = 500 1bs. per ft,
Tvo or Three 1/C Cables = 1000 1bs. per ft.

Sizes ] AVG and Smaller

Ooe 1/C Cable = 300 1bs. per ft.
Tvo or three 1/C Cables = 500 lbs. per ft,

Multiconductor Cobtrol Cables
Ooe Cable = 300 1bs. per ft,
Tvo or More = 500 1bs. per ft,

lticondustor & -

Ooe Cable = 300 1bs. per ft.
Tvo or More = 500 1bs. per ft,

Maxi \llovable Tersi
B * Mmber of conductors per cable

CMA = Circular mil area of each conductor
N« Mumber of cables

!i;lc Conductor Cables

loriubln-.bosxlxm

Bingle Conduciors Tvisted (e.g., Triplex) = 008 x N x M4 -
3 Conductors Parallel = .008 x (a-1) x CMA

4 or more Conductors Parallel = 008 x N x O x 0.6
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Principally Prepared Bpy:
035238.05

4

Cuenter Vadevitg
August 29, 1985

NATTS BAR WUCLEAR PLANT UNITS ] axp 2 - INSULATED CONDUCTOR VENDOR DaTA i
RELATED %0 SIDEWALL PREssyge ISSUE - CLASS 1E - mgps AUDIT PINDING o
1-85-06aWBN-02

Multiconductor Cables (2 or Wore conductors under a common Jacket)

1 or 2 Cables Paralle] =

008 xNxpx (7
3 or more Cables Parallel

-.008:!:::0&:0.6

These formulae 4ssume all cables bave the same Dumber of conductors.

f weight were not given,
test reports.

3. Pominal values o

Fominal values
8iven in routipe

of diameter are
Other data will be
available.
2624,

tranmitted to your Flo

yd Bmith as it becomes
Questions may be

directed to O2's y. B, Rosenzveig at extension

4«% %‘%, 3. V. Cosn

Attachments
€c: RIMS, SL26 C-x

lo .n h'v‘.. "llo "-‘

A W Thomas, Extension 4795,
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ATTACHMEN Tga 7011 015

OGuentor Vedewits, Project Masager, Watte Bor Puclesr Plam, OC (3)
J. ¥, Coan, Project Mamager, Vatte Bar Bagiseering Preject, M104 B-%

ctoter 7, 198 85102380011 (D)

WATTS BAR WUCLEAR PLANT UNITS | AND 2 - INSULATED CONDUCTOR VENDOR DATA
RELATED 10 SIDEVALL PRESSURE ISSUR - CLASS IE - NSRS AUDIT FINDING
1-05-06-VB8-02

This supplements ny semorandum to you dated Auguet 29, 1985

(D43 850829 912), with sdditional vendor resposses. Of the 30 veadors
contacted, to date 1) have provided written responses (3 ot whon declined
to provide sny pert.went informetion) and 2 have responded oral!y.

The following directives apply only to those sables furvished 3y the
respective manufacturer,

Amaxican Ineulated Wize Corperation

CONTRACTS: 735K5-063001, 77K5-821609%-1, 77R5-822173-2, 77R5-R22401,
T7R5~822502, 77K13-822556, T8K5-822003~]1, TER5-023128, TER5-R23412-1,
TOA5~024164, T8KE13-824482, T9E5-824717, TIRS~024597, TIRS-824965,
TIE7-825100, 79R7-825247, T9K5-825342-2, 79RB-025660-2, TERS-023607,
TOKT-B25714, T9RB-825848, BOK7-827727, SOKS-827292, BOK7-B275%,
81X5-027749, SIR6-820714, B1KS-828824, SIKS-B20920-3, and BIRG-8203)0-2

Based oo & telecon between OR's Rob Brooks and AIN's Bill Pirth oa
September 10, 1985, the folloving maximum sidewall pressures apply to the
cables provided on the above costracts:

Cross~Linked Polyethylese (XLPE) Cables 300 1bde/ft
Ethy lene-Propylens Rubber (EPR) Cables 300 1be/ft

Anaseade-"ricescn (now Ericssoe-Continental Wire and Cabls)

CONTRACTS: 6B8C7-61737-3, 68C7-61986~1, 72C7-74910-1, 72C7-03%44, 73C)-
3999, 74C7-85112, 74C7-85527-1, 75C7-8%438, 75C7-0506), T6R-07232, TORS-
B24279-2, TER5-824447, T9K5-825018, 79Ré-825722-2, BORG-82399), 8OK3-
827297, and BOKB-827300

Based on the vendor's letter to F. ¥, Chandier dated Auguet 13, 1983

(A3 850923 007), and coufimmed in & followup telecon between Rob Brooks
and A-R's Tow Gardser om September 17, 1985, the following saximwm sidewall
pressures are sllowed for the cables provided on the a‘uve comtracts:

Power Cables (Do, § ANC and larger) 300 1be/ft
Cortrol Cables (smaller then Wo. § AMG) 300 1be/ft
Instrusent and Signal Cublec 100 1ba/ft

A copy of the vendor'e cable imstallatios mamsgl which sccompanied their
letter ie sttached.

@5274.02 ;




Geontor Wadewits
October 7, 1903

WATTS BAR WOCLEAR PLAST UNITS | AND 2 - INSULATED CONDUCTOR VENDOR DATA
RELATED TO SIDSUALL FRESSURE :45U% - CLASS IR - BSAS AUDIT FINDING
1-85-06-43-02

Aeaten lasnlated Wire and Cable
CONTRACTS: 71C7-54333, 72C7-03849, and 77K5-820991

This vendor was sow-responsive, but in his letter to F. ¥. Chandler of
Septeaber 20, 1985 (343 850923 016), offered to provide the requested
iaformation Jor & fes of $450 per S-hour day. This will be pureued.

Batea Corvozation - Samusl Neors Operatioms

CONTRACTS: 77K5-821722, 795824860, 79K7-82%51, TIR13-825606, T9Ké~

85772, THS-025852, TKS-M5874, BOKS-826398, SAKE-834607, aad 85PU1-
070%

Based on & telecon between Rob Brocks asé Rstom's Al Clements, the
following maximus sidewall pressure applies:

All Cables (above comtracts) $00 1be/ft

Ihe Okonits Companv

CONTRACTS: 68CT-61986-2, 60°7-61988-2, 72C7-74910-2, 74CT-§3527-2,
TERS-823412-2, TEKS-824443-1, TER13-824701, T8RS-824749, TORS-R4754,
0K5-824920, 7T9K5-824930, THRS-R25342-1, SOR6-827320-2, S1K5-82775%0,
S1K5-827928, S1K6-828538-1, 82X5-£30040-1, SIXS-E30135, QOra-01%3,
SAKB-035699, and 83KFS-237102

NOTE: THE PREVIOUSLY RELEASED SIDEVALL PRESSURE LINITATIONS FOR ORONITRE
CABLES mxmummmununmunmmn
AS TOLLOWS (base! on & second vesdor letter te F. V. Chasdler dated
September 5, 1985 (B4 050909 029)):

1. Aldsxall Prassszss

Aex Yoltase ($00V-2000V) Cables

One 1/C Cable, Wo. 14 to Bo. § ANG 300 1be/ft
Ome 1/C Cable, Bo. 6 A% ane iarger 300 1be/ft
Multiple !/C Cables, Mo, 14 to Bo. § ANC 300 1be/fe
Bultiple 1/C Cables, Bo. 6 ANG and Larges 1000 1be/ft
Bulti~Conductor Cables, Bo. 14 to No. § ANC 500 1be/ft
Balti-Conductor Cables, Bo. & ANC asd Larger 1000 1be/ft
Bediwn Ydtage (3-13 KY) Shislded Cables

Gldewali presoures are seme as those listed above for low veltage
cablee.

®3274.02




This vendor was Sen~respensive, b ia his lotter to 7, ¥, Chasdler of
September 20, 1985 (343 859923 51G), effered te Swovide the reguested
iafornction for a foe of 0430 per B-bour day. This will be s==owed.

COBTRACTS: mS-g21722, T4 0, TR7-825651, TOR1-823606, 794~
:;“:. TIRS-R25852, TN Zr®). 80m3-326398, BAES--104607, end 95PHI-

Beved o8 o toleces kuu-hblncnnllun'ou Clements, the
folloving v immm sidowall presser. appiiee:

411 Cables (adave comtracss) 500 1be'ft

sdm Oouits Commasy

CORTRACTS: 68CT-41485-2, $8CT-61908-7, FICT-14010-2, T4C7-83527-2,
TERS-8034i2-2, THES-824443~), TER13-824701, TRS-R4749, THS-0247%4,
X 3-824926, TRS-824"%0, TR3-825342-5 S5e-37330~3, RIRS-827750,
8ixs-827925, Sixe-228333-1, 8 - 0004~1, &2x3-00135, 83PEl-832983,
SAES-05¢99, and esems-a37102

A3 PoLLGNE lhnlncm:lnduhnnul. V. Caadier dated
Costamber 5, 190. (343 850409 029)):

P. Bldemsl’ Mrssssres

u—w

Gne 1.C Cable, Be, 14 ¢o Be. 0 V. 300 1be/t:
Sne 1/C Cable, Bo. ¢ A soe iarger 300 1de/f2
Bltiple B/C Cabler, Bo. 14 o Be, § 8% 300 1%/t
Baltiple 1/C Cadlae, 3o, 6 25 104 Lar, 1000 ide/te
e lt{~Cesdnct or Cables, Mo, 14 to Bs. § ¢ 580 1be/2t
Rulti-Conductor Cobiss, & ¢ W 234 Larger 1000 1de/fe

::;-.u Presssres are amme 20 thess listed aliove for lew veltage
ax.,

@3274.02




Sesater Wadewit
Ostober 7, nm'

WMMMMI-I-MW_.‘“
mauumm-mu-mmmm
1-85-04-433-02

Mesten lasnlated ¥irs and Cable

CONTRACTS: 71C7-34333, 72C7-03049, and 77R3-22099)

nun-lnmmln. Sut {a bis letter to 7. W, Quaadler of
September 20, 1983 (343 830922 016), offered te provids the requested
iafornation for o foo of $430 por S-hour day. This will be purswed.

JONTRACTS : ms-821722, TRS-824880, TR7-82%31, 7 88, TRe-

::"8. TRs-g258352, TRS-225874, S0K8-824398, S4ms-1° + ond B5PW1-
0%0

wuuulmhmuhﬂoﬂhm'onﬂ“o. tha
folloving maximum eidowall prossure appliss:

411 Cables (sbove comtracts) 300 1be/f2

Iha Ohoniis Compeny

COSTRACTS: SCT-61908-2, $0C7-61988-2, 12C7-74910-2, 74C7-83527-2,
TR 5-823412-2, TERS-824443-] , +ER13-824701, TERS-824749, TIRS-0247%4,
x3-824920, T5RS-824900, TRS-825042-1 , SOR6-827320-2, Sizs-a277%0,
Sixs-827928, S1x6-828538-1, 82X 5- 230040-1, 82x8-00133, Orm-o1%),
BAE-35699, ond S5ENS-03710:

T mmrmnmxm;ma-am-m
mmaummm-mm-n-
umlhcuu-mmmmul.'.umam
September 5, 1983 (343 830909 029)]:

1. Rldewcll Prasssres
Oue 1/C Cable, Bo. 14 to Bo. § anc 300 1be/ft
One 1/C Cable, Bo. 6 A ane ierger 300 1be/1t
Bultiple 1/C Cables, No. 14 to Bo. § M 300 1be/ft
Bultiple 1/C Cables, Be. ¢ ANC and Lerger 1000 1be/tt
Balt{-Conductor Cables, Bo. 14 teo Be. § Mg 300 b/t
Multi-Conductor Cables, No. ¢ anc ond Larger 1000 1be/ft

mwm

u:;un Precsoures are same a0 those listed above for lew veltage
cables.

®3174.02




Gusater Wadowits
October 7, 1983

mumwumnnz-mmmm
mnu,-m.n-u-mu-unu-mmm

{ﬁ-mh.nu. 300 1be/ft
ludes shielded and s0o-shielded

peire, Triade, ond Quade No. 16 ANC
oad smaller)

BOTE: TEESE VALUZS REVISE TR LOVER VALURS CURRENTLY PUBLISEED IN
CEONITE'S “INSTALLATION PRACTICES WANUAL"

2. Zsstiss

Vhere the sidevall preceuze limite, listed woder item 1 above, heve
been excesded, Ohonite receommends the follewing:

A. Visuwsl emsminstion of the pulling end of the imstalled cable. Aoy
obvious damage (eplit Jocket, deformatiocn or flettening of the
cable) could have been s result of emcessive sidewall preseure.

B. A dc dielectric withotand test at 80 percest factery test veoltage
should be performed oo all cables which were subjocted to encessive
sidevall pressure. The test voltage should be applied betwees
sdjecent conductors and groumd in sosshielded cables.

Dhllsdelohis lasulated Wire Company

CONTRACT: 79R13-825319

This veador wae Ros-responsive [based o8 vendor letter to F.V, Ghandler
dated July 31, 1985 (M43 850806 012)).

Rixslli Cabls Cormoration

CONTRACT: 78K5-823741

The following dats for outeide dismeter, crose-sectionsl ares, weight, and
saxisus sidevall pressure for the cables wander thie comtract wes furnished

by Pirelli inm & letter to 7, W, Chandler doted September 3, 1985
(343 830909 028):

Mezimam
we. Sidewall
Sabls Irze Lk Sbde Ub/NIT)  Rressurs
1€ 16 aC 19/.0112 TZI6-1929(BC)-018  .092 .2090  10.48 109

Bare-lopper Tefsel Nark WiB-)
280 witchboard Vire

$5274.02




October 7, 198)
WATTS BAR AUCLEAR PLAST OBITS | AND 2 - DNOULATED CONSUCTOR VENSOR BATA
RELATED TO S1DSWALL PRESSURE 1SSUR - CLASS I - NSRS ADDIT FIBOING
1-85-04-WB8-02
Rizslld Cabls Corsecation (7iatisued)
Eszioem
we. Sidewall
Sabls po 22 LA, Qba/NT)  RExsssncs
1/ 14 &% 19/ 014 TI-1927(0C)-020 110 .34 16.06 e
Bare-Copper Tefsel Merk WG]
2100 Bvitchboord Wire
1/C 12 aes .9/.0179 T2I2-1925(0C)-020 .129 4033 23.84 $1/ ]
Bare-Copper Tefawl Nark WS-
2100 Svitchboard ¥ire
1/C 10 a 37/.019 TRI0-3726(BC)-02¢ .162 .39 37.18 XY
Bare-Copper Tefsel Nark ¥WJJ)-)
200 Svitchboard Vire
1/C 8 ac 37/ .0211 TI-I724(BC)-02¢  .216 4786  61.47 s10

Bare-Copper Tefszel Mark WIK-]
2100 Switchboard Wire

The surveillasce program for nonitoring of reduction is qualified life of
Clase 1E cables if the mazimem sidewall pressures are ezceeded i
recommended by Pirelli as follows:

1. Dysamic cut through test
1. Crush test

3. Cosductor resistasce test

If after enceeding the mazinwm sidevall pressure in installatios the
parameters above are withis specification limite there is so resson teo
believe that there has been an offect on qualified 1ife.

Baxchem Corporation

CONTRACTS: 76K13-820363, 76K5-820642, 77E5-821043, 77K72-821104,
7E13-822100

In his letter to V. V. Chandler doted Septamber 9, 1985 (DAY 830916 003),
the vendor provided as inetallstions guide (sttached) which dotails sanise
pulling tensions depending wpos type of pull mechamion (section 2.4).
Wile mot addressing sidevall precsure limitations per se, he doeo provide
@ figure for meninwm tension st @ Dend which can be isterproted as o
oldevall pressure limit of 300 Lha/fs (see section 2.4.2.3) for cadles
fernished o8 the above costracts.

®5274.02




Smsater Wedewits
Setober 7, 1993

mmmmnmn-:-mmmm
RELATED TO SIDEWALL PRESSURE 1SS0S - CLASS IR - BSRS ADDIT FISDING
1-85-04-vaB-02

Ine Bechhesios Company

CONTRACTS:  69C3-64863-1, 69CI-64923, $9C)-64924, TeR5-8723%, 77E5-821042,
T7R5-821729, T7RS-022173-1, 77R5-823263, T8K3-823428, T8R5-823577, 785~

824171, 7T8R5-824308, S0R5-823730, 79K13-826045, 81k3-000078, 82x5-001192,
E3K5-032816, end 8377-837104-)

1. Besed on their letter to 7. V. Chendler dated Auguet 14, 1985
(343 830819 001), Bockbestos recommends the following manimwm allewsble
sidevall pressure in powmde-per-foot of bend radive based os gemaric
type cables furnished on the sbove costrects:

A. Pover, Costrel, lastrwmentatios Cables Without Shields - 1000
EMR 4 ILPE lasuleCed-Becpress, Bypeles, "VC, XL Jachoted

B. Costrel, Imetrsisiecion Cables With Peil/Pelyester Shiclds - 1000
EMR 4 ILFE Issulated - Beoprese, Bypelos, PVC, XL Jechoted

C. All Cables with Copper Tape or Copper Braid Shielde

D. Bilicone Insuleted Cables
E. Coaxial and Triazial Cables
ol id Dislectric
Poam Dielectric

7. Corrugated Aluwmisus Shesth or lsterlocked Armor Cables

g§ 5%
% M

C. Bteel Isterloched Armor Cables

2. Bockbestos hnows of =i prectical test that cas be made oo installed
cable which could establish that degradetion of qualified life of Clase
IE cables bad occurred if recommended sidewall pressswres were
excesded. Poseibly some amalysis such a0 on Arrhenius otudy oo
insuletion semples could be made, but even these results would be
subjected to interpretation. However, some tests could be made—such
8s: conductor resistasce, dc voltage withetand, and insulatics
resistance=—and dased o8 o comparison of these resul ¢ with the sctual
operating parameters of the cable, on engineering judgnest could be
sade 20 to the present condition of the stressed cable. Once cable is
is service, & repest of these tests could be made after | yoar ond
resultes compared.

Por coanial cables, Rockbesteos suggests that a check be made of other
electrical parameters required for proper cable operatios.

®3374.02




CONTRACTS : 71C7-54762-1 , 12€7-75328-3, 1207-00 42, T4C7-03069-1, 737~
%1%0-1, 735K 5-06 506-3 , TIR5-82160%-), and 0rs-027235

In Reme's letter to Alles Themas dated July 29, 1988 (343 830925 0077, che
folloving mazinwm cable sidevall pressure wes recommended :

All Cable Types (on sbove contracts) 300 lee/fs

Zmmasns Coble Preducts Corseratios

CONTRACT: 72¢7-73328-2

The veador was Bos=responsive ia bis letter to 7. W, Chandler, doted
Auguet 21, 1985 () 850827 010).

Zxiansle-Plastic Wire aad Cable

CONTRACTS : 67C3-91618-1, T0C7-54179-2, 71C7-34517, FIC)-34762-3, FiC)-
75128, 72¢7-75220-1, 12C7-03400, 7207838741, FRT-54510-1, TaT7-3524%-3,
14C7-05328, T5CT-05744, and 75K7-061%0-2

Based oo & telecon betwess Rod Brooks and 'lrh’lo‘o Gadrzs Stremiere on
September 23, 1985, and confirmed in the vendor's latier reccived o
September 27, 19835 (43 850927 013), the following 2idovell sreaurse
limitation applics:

All Cables (adove contracts) 165 1%/t

Aa exception to this limic is allowed for thoss cables fastalled ia
Sccordance with conditions and cable types 224 cises ppecifisd is ¥/}
Report Bo. @ 3333, Volwme 1, Project 1519-1, caiitoad “axiow Safe
PNolling Length for 8ol id Dielectric Insulated Cadie™ (399%-138 a2z
issulation), which incledes the wpgraded licitetices,

Buiced Iechaclosies. Beses Grows

CONTRACTS : 72C7-75533-1, TOC7-92430, 76K3-82001), TIRS-823640-1, 7955~
82572241, 00K 6-827320-1, SIES-020920-1, T4C7-083303, 1IRS-M2i809-3, 7SES-
823342-3, AaD sAKN2-83511)

Based o8 the vendor's letter dated September 27, 1983 (DAY 830930 :3 N
the following maxin oldewall pressure limitation applise:

All Cables (above costracte) 300 b/t

W274.02




U will previde you with furthor updates ae o9pTopr face

J. ¥, Csas

er, W8 Cl26 ¢4

R R Roewes, I-llC g3

.
48 &/'ﬂ-hlly Prepered By: . B. Drocks

"6

o Jr., Bntenslina 3544,
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ITEM 16

Describe the manner fn which the techriques used to resolve Watts Bar cable
pulling and bend radi! concerns have been or will pe applied to the Sequoyan
cable system.

RESPONSE

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

Training requirements for construction craft personnel at WBNP are outlined in
WBN-QCI 1.11-1. As stated in QCI 1.11-1, the construction craft organization
s responsible for implementing and conducting or arranging by others, on a
continuing basis, training sessions on applicable QCIs, QCPs, QCTs and project
and general construction specifications. In additior, the construction craft
organization may choose to incorporate information from appiicable
quality-related documents in craft training modules for specific work. A
craft training mocule fs defined as: an accumulation of applicable
information derived from QCIs, QCPs, QCTs, process 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 QCT revisions after a review by the construction craft organization
and the quality managers organization determine there is no change in the

acceptance criteria detafled in the training module. This determination is
documented in attachment C of QCI 1.11-1.
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Concern Number

EX-85-076-003
EX-85-092-003
HI-85-084-NC3
HI-85-105-001

H1-85-113-N02

IN-85-018-004
IN-85-046-H09
IN-85-046-001
IN-85-055-001
IN-85-097-018
IN-85-112-001
IN-85-138-X07

IN-85-138-001
IN-85-138-002

IN-85-201-001
IN-85-201-002
IN-85-201-003
IN-85-207-001
IN-85-207-002
IN-85-213-001
IN-85-241-N11
IN-85-241-007

IN-85-255-001
IN-85-295-003
IN-85-300-002
IN-85-314-001
IN-85-318-001
IN-85-318-002
IN-85-318-003
IN-85-323-002
IN-85-325-005
IN-85-367-001
IN-85-425-004
IN-85-433-002
IN-85-506-001
IN-85-527-001

IN-85-533-001
IN-85-581-001
IN-85-652-001
IN-85-743-006
IN-85-742-008
IN-85-774-006
IN-85-878-X01

19377

ENCLOSURE 3

WBN EMPLOYEES COMCERNS
RELATED TO NRC QUESTIONS
ON CABLE PULLING

Category

co
co
QA
IH/QA

co
co
co
QA
co
up
NU
oP
IH
QA
co
NP
QA
co
co
co
EN
op
co
co
co
IH
co
co
co
co
co
co
co
co
co
EN
co
co
EN
co
up
co
co
QA
EN
EN
co
co

Page 1 of 2

Subcategory

10900
10900
80203
00000/
80203
10900
11300
10900
80203
10900
70602
00000
30401
00009
80203
19200
70200
80203
19200
10900
19200
23800
30402
10900
10900
10900
00000
10900
10900
10900
10900
10900
10900
109¢CD
10600
10900
23800
-0900
10900
23800
10900
71600
10200
10900
80000
23900
23800
10900
10900



IN-85-656-004
11-85-856-005
IN-85-862-002
IN-85-916-001
IN-85-935-001

IN-85-978-001
IN-85-993-001

IN-85-978-013

IN-85-978-012

IN-86-028-001
IN-86-034-001
IN-86-036-001
IN-86-036-002
In-86-119-001
IN-86-199-001
IN-86-201-001
IN-86-206-001
IN-86-212-001
IN-86-212-002
IN-86-254-001
IN-86-254-002
IN-86-254-006

IN-86-259-002
IN-B6-259-004

IN-86-259-014
IN-86-262-003
L1u-86-266-%X09
IN-86-266-001
IN-86-266-006
IN-86-310-001
IN-86-314-001
IN-86-314-002
00-85-005-003
OW-85-007-012
WI-85-046-016
Wi-85-100-012

co
co
or
EN
co
co
co
co
QA
co
co
co

MP
QA
QA
QA
co
EN
EN
co
co
co
co
EN
co
QA
co
co
co
QA
QA
QA
co
co
MP
co
co
QA
co
Cco
EN
Co
co
QA
co
QA
co

Page 2 of 2

19200
10900
30402
23800
10900
15100
10900
10900
80202
10100
10200
10930
40400
70605
80000
80000
80104
10920
23800
23800
10900
19200
10900
10900
23800
10900
80203
10900
10900
10900
80000
80203
80502
10900
10900
71600
10900
10900
80203
10900
10900
23800
10900
10900
80203
10900
80104
10900
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B43 860903 904
QA Record

70 t Those listed

FROX : V. S. Raughley, Chief Electricsl Engineer, W8 C126 C-K
DATE : September 2, 1986

SUBJECT: ALL NUCLEAR PLANTS - ELECTRICAL ISSUES - CLASS 1E CABLE 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 bend radius of Clesz 1E cedles. Resclution of these concerns

has been tied to plant restart/fuel load and should be scheduled for
implementation accordingly.

The Electrical Engineering Branch has evaluated the sdequacy of the bend
radius to which Class 1E cables were instelled. The Dasis for the evaluation
was the comprehensive investigation cenducted by the Nuclear Safety Review
Staff on the same sudject 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. EEB's final report
documenting the evaluation and providing conclusions and recommendations based
upon an independent review of our evaluation will be issued in September 1986.

Each project should proceed immediately to perform the follow.ng inspections,

&8 applicable, and to forward the results to the respective engineecing
projects.

1. The Watts Bar and Bellefonte projects shall inspect the installed dend

redius of all Class 1E medium voltage power cable furnished by The Okonite
Company. The cable shall be verified to be installed to a radius equal to
8 times its outside diameter. This inspection need not address the bend
redius in standard conduit bends as this has been sddressed generically in
PIRGENEEBS60S. The inspection of the bend radius in condulets is covered
in item 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 {nspection

may be limited to cables in free air (transitions from raceway to raceway
or racewsy to equipment) and to the points of termination.

All installaticns which 40 not conform to the specified 8 times factor
shall be documented as & nonconformance and forwarded to the respective
engineeering project for disposition. The documentation shall include the
cadle and, {f applicadle, the raceway number, the location of the
violation, the actual installed bend rodius and the results of & vigsual
inspection noting any discernible stress on the cable jacket in the ares

of the bend or any cuts or ripples in the cable jscket which could
indicate shield deformation,
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Those listed
Septenmber 2, 1986

ALL NUCLEAR PLANTS - ELECTRICAL ISSUES -~ CLASS 1E CABLE BEND RADIUS

Effective immediately, the Watts Bar and Bellefonte projects shall take
the steps necessary to ensure that all medium voltage power cable
furnished by The Okonite Compsany is installed to s bend radius of 8 times

its outside diameter as opposed to the pravious direction of DS-E12.1.5.
This design standerd is being revised accordingly.

All projects shall perform a field inspection of all conduits containicyg
Class 1E medium voltage power csbles for the existence of any
straight-thru pull box or condulet type (C, ELL, TEE, etc.) raceway
fitting or any conduit racewsay 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 2ize, and the location shall be documented

88 a nonconformance and forwarded to the respective engineering project
for disposition.

All projects shall determine the minimum size conduit that the following
coaxial, triszial, and twinaxial cables, if utilized in Class 1E
applications and routed in conduit, ere installed in. If any of these
cables are installed in Clase 1E applications and in & conduit smaller
than indiceted below, the project shall perform a fleld inspection for the
existence of condulets of any type (ELL, TEE, etc) in which the cable i
bant. The existence of any such fittings, including the racewsy number
and size, the fitting description, manufacturer (if available) and size
and the location shall be documented as a nonconformance and forwarded to
the recpective engineering project for disposition. In addition, each
project shall verify that the following 1ist includes all coaxial,
triaxial, and twinaxisl cedles installed in Class 1E spplications. A

positive statement to this effect or a list of additional cable mark
punbers shall be addressed to my attention.

Ninimum Condulet
Cable Mark No. Description Size (Inches)

wTJ Coax RGEA/U

WTJ-$ 1/¢ 921 Coax Solid Cu Clad Steel
WTK #22 Coax RGSSB/U

WTK-1 Coax RGS9B/U XLP

WIL Cosx RG216/U Except 3 Shlde

VIL-4 Coax 55 ohm #22 AWG

WTHN Coss RG114A/U Except 3 Shlde & ST
VIN-6 1/¢ Coax 026, 7 Strands, LOCA
vIY-1 ¢21 AWG, Coax, RGSBC/U

WTU #20 Triax RG 11/U

WTN Triax RG-59VU ¢22, 2 Shlds LOCA
WIN-1 Triax Similar to RG11/U LOCA
WIN-2 Twinex RG22B/V

wwX TP 022 W/SK TP #20 2/¢ 022 2-Coax

-
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4. The Watts Bar project shall perform a field inspection of all Class 1E
coaxial, twinaxial, and triaxial cables which were installed or modified
during the period of Nay 25, 1979 to May 18, 1981, under the guidance of
Des‘gn Information Request (DIR) No. E-9. In saddition, all projects shall
inspect all Class 1E cosxial and twinazial cables which were instslled or
modified during the period of September 20, 1983 to April 23, 1986, under
the direction of DS-E12.1.5 Rev 0. The cable shall be verified to be
installed to & bend radius equal to 8 times its outside diameter. This
inspection need not address the bend radius in standsrd conduit bends as
this has been adaressed generically in PIRGENEEB860S. The inspection of
the bend radius in conculets is covered in item 3 above. Therefore,
previde ° the project estadlishes 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 qQuestion or that the cable was restricted
to use in conduit 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 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 numder, the location of the
violation, the actual installed dend redius and the results of s visusl
inspection noting any discernible stress on the cabdle jacket in the area

of the bend or any ripples in the cable jacket which could indicate shield
deformation.

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

_&;$;2<§:1231—L4(L"“L/’

V. 5. Rau(jlcy P/

J. D. Collins, P-205 SB-X

G. T. Hell, DNE, DSC-A, Sequoysh
D. F. Faulkner, AY-BFN

J. L. Springer, 9-111 SB.X

amd s 1Ly /
cc: RINS, BL 26 C-X
R. R. Hoasly, 9-113 SB-K

J. A. Kirkebo, W12 A8 C.k
K. L. Rayfield, P-104 SB-X
J. P. Stapleton, DNE, A1O0 Browns Ferry
D. W. Wilson, DNE, DEC-A, Sequoyash
Principally Prepared By: T. M. Shes, Extension 2672///,

DNE1 - 0594V
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UNITZID STATES GOVERNMENT

Memorandum TENNESSEE VALLEY AUTEORITY
-,

"70 ! Those listed 843 '88 O 71 7 9 OS

TROM 1 W, 8, Raughley, Chief Electrical Eagiseer, W8 Cl26 C-K QA Recgrd

DATE 1 July 16, 1986

SUBJECT: ALL NUCLZAR PLANTS - lLtCTIffAL I3SUZS = SUPPORT OF CABLES 1IN VERTICAL

CONDUITS . -

? UG 9

Refer to my subject memorandum to Those listed dated May 21, 1986
(B4 860322 914). . :

The purpose of this memorandum is to provids additiomal direction on the
evaluation process to be implemented as part of the corrective actios
inspection for this issue as vell as to provide detailed techoicul guidanie
for the assessment of any conduits found to be deviating from the specified

requirezents. This memorandu= supersedes the corrective actiom scipulated
in the May 21, 1986 memorandua. "

p All previously imstalled vertical conduit rums containizg Class 1E cables

ég; shall be identified azd evaluacted against the latest requirements of
Gezeral Conmstruction Specification G-38 for support of cables in vertical
conduits, It'is recommended that this effor: be accomplisbed ‘by a group

. valkdovn vith representatives from NUC CON, imcludizg ‘a Quality Control
(QC) inspector and the DNE Engizeering Project. . In determining the cable
support requirements for comduits wbich are composed of ocher thaz straigh
vertical sections, the effective vertical lemgth is equal to the

. monborizontal (vertical and isclized) sections length minua the length of

the borizontal sections located directly above it. A support shall be
fostalled vhenever this effective length, as measured upvard from the
bottom of any nonhorizomtal section, exceeds 25 percent of the spacing
specified in Table 300-19(a) of the NEC. This support eball be inscalled
at & point before tbe sum exceeds the spaciog specified in the above
table, This method recognizes the inherent support provided by a
horizoatal conduit run located above a moshorizonmtal conduit. Hovever po
eredit may be assumed for this horizostal cection providing support to
vertical sections located above it.

t

All deviations to the above shall be properly documented a: monconformances
snd forvarded to the DNE Exgiceering Project for dispositi.n., This
documentation shall include the conduit oumber as well as an approximate
Lsometric diagram indicating the length of the conduit sections and the
location of ELL or TEE conduit bodies if at the top of a cable rum as ve!l
4s the location and degree of conduit bends. For the purpose of the
fecmetric diagram the estimated lengths for borizonmtal sections, vhen in

(E% doubt, should be comservatively shortened vhile noohorizontal le~gthe -
should be conservatively lengthened. When specifying the degree of bends KA
the conservative approach is to specify the dend in a macner wbich

indicates a greater degree of vercical rum.

exists ax the top of a vertical cadle run

1f an ELL cr TEZ comduit body nx
" and is accessidle, the

_vbich exceeds the NEC limitations )
cover of the conduit bodz;:hnll be removed and the S :
Bu)'y.s. Savings Bonds Reaularly on the Pavroll Savines Plan, e

’ <
<« '™ [ JRENLRE RPN
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ALL NUCLZAR PLANTS « ELEICTRICAL ISSUES - SUPPORT OF CABLES IN VERTICAL
cCuIuIT

cable(s) izspected for adherezce t3 the minizum bend adius requiremests-of

C~38(ps-212.1.9).

The documentazion shall clearly state vhether the

cosduis Sody vas insepected sand identify anoy souncoanforming conditions.

Upon recaipt of the documentaed zosconforzamces, the DNE Engineering Project
shall evaluate each conduit to ecsure the following:

A.

vhere

That tbn vartical cable veigit does mot, at any point ia the rum,
exceed the mazizum vorkxng load of the conductor. This is deternined

by the folowing equation wbich is applicable to cadles with copper and
therzocouple conductors of equal cross-sectional area:

_:D_:__ -
Maxizun Effective = 240900)s (A x 4.,000,0Q0) '
Vertical Lengthk 7%
Betveen Supports (ft)

vhere n * number of conductors in cable
A = circular mil area of each comductor
W ® veight of cable (1b/f:) (use Max. value per mark letter)

This limication shall be deterzined for each cablc in the comndui

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

That the ver:ical cable veijht does not result ic excessive cable

bearisg pressure being exerted om the cable(s) as it passes cround a
racevay bend. This is deter=ized by the follovicg equation:

Maxizuz Effective
Vertical Length e 25 xR x 0D
Betveen Supports (ft) IWxC

R = radius of bend of conduit or support surface ia iaches
OD = outs’de diameter (use Avg. value per mark letter) of

smallest cable in the conduit in iaches

IW = sum of cable wveights in lbe/%t (use Max. value per mark
letter)

C = 1.0 for one cadle in the conduit
.9 for more than one cable in the conduit

NOTY: Tbe quantity (IW x C) shall not be less than the veight
of the heaviest cable in the conduit.

Crhis limitation shall be determined once for each coaduit Sased on the
"smallest bend in the vertical rum and on the smallest cable OD.



Those Listed
July 16, 1986

ALL NUCLEAR PLANTS - ELEICTRICAL ISSCES - SUPPO0RT OF CABLES IN VERTICAL
CONDUITS

Fe _
C. That the vertical cable weight does not contridute any teosiom, beyond

that icherect iz the NEC (Arcicle 300-19) limitatiomzs, to tie
terzination point(s) of the cable(s).

D. That the bend radius of cables iz verctical copduit rums vhich have an
ILL or TET conduit body at the top has not been exceeded, The DNE
Eagizeering Project shall mandate in the disposition of the
gonconformance the inmspection of theose conduiz bodies ident’fied but

pot imspected during the initial valkdown as vell as specifying the fix
of those identified origizally as mocconforaing.

Conduit sections which meet the above criteria are scceptable as is. TFor
sections that do mot, eogiceering shall specify the location of the mev ~
supports to be added to ensure cempliacce with the above criteria.

12 determining the Effective Vertical Length Betiveen Supports, the DNE

Zogizeering Project shall ueilize slight modificactions of the equations

provided in G-38 for expected Pullizg Force. This will accouat foy the
reduction in tension afforded by bends, inclines acd horizomtal sections
located above vertical cable drops. Each project should comsult with the

cable specialist to reviev the equation modifications prior to begizaizg
the evaluacion.

Attached are sample calculations demonatrating proper applicaticn of the
above principles, The technical guidelizes addressed herein will be
incorporated into Gemeral Comstructica Specification G-38..

Zach Lead Engizeer should revise the !ri;nn: provided in the previous
memorandum to reflect the imdividual project's approach and schedule for
resolving this issue. Plesse submit/a copy of this £ragnet to me for my

use and information by August 1. 1986,
(1'5(2

¥. S, Raugblcni)

J. D. Collins, P-20% §8-%

T Y. Hall, CNE, DSC-A, Sequoyaa
. D. 7. Paulkner, A7-BRN ENG
J. L. Springer, 9-111 5B-K

T™S:33
Attachment
" ee (Attachment):

RIMS, BL 26 C-K J. P. Stapleton, ALO=BPN BNG '
" R. R, Boesly, 9-113 SB-K D. W. Wilson, DNE, DSC-A, Sequoyah

Ut ML L. Rayfield, P-104 SB-K

) ;[E:% Principally Prepared By: T. M. Shes, Extension 2672, 036192.04
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Calculate tbe effective vercical length (Vg)

Vg =0 ¢ 10 = 10

Vg2 = 10 - 20 = 0 Note 1

Yea ™ 0 + 20 = 20 Note 2

Veo ™ 20 + 20 = &0

Vgs ® 4 - 15 = 25 > -
Ves * 28 + 20 = 45

Vg7 ™ 48 + 25 =170 Yote 3

Vgg = 70 ¢ 10 = 80 Note &4

Ve = 80 « 20 = 100

Ye10 * 100 - 50 = 50
Vz11 * 50 +# 25 = 75

Nyorzs: 1. Sizce norizontal sectcions camnot provide support €O
vertical secticns located above thea, the effective
vertical length camaot be less thas O«

2., This value exceeds 25 percent of the NEC spaciag. This -
conduit therefore does not conform t0O the requirement?s and
should be documented for fuzther engineeriog evaluation.

3. The incliced secticn (nonhorizoé::l) is added a3 & vercical

seccion vies imitially determinisg the effective vertical
lezgth.

4. Tois value equals the NEC specified spacing 83d, iz lieu of
further engizeerisg evaluaticn, & support vould bava to be
=stalled at some point betwees Vpy aud Veg. A Dev
effective vertical lepzch would then be deterzined frem the
point of suppoTt upvard,

At this point this conduit would be docu=ented as & ponconforaancs and
forwarded to the DNE Eogineerisg Project for disposition.

Upon receipt of the documented ponconforaance,

the DNE Eagiseerinog
Project sball evaluate the copduit as follovs:

1. Calculate the Maximus Effective Vartical lLength Between Supports
based oo the vorkiog load of the copductor.

‘\ ___....J-—!
t w1l x (133,100 c3 X %.000,000) (24000)
‘ 7 (.53%)

- 670 £t

this is applicable to all three cables {n the conduit since they

. sre of equal cross-sectional ares and veight. §izce the effective
' vertical lesgth doss Dot AL aBY poiant exceed ¢his value, the

\ {netallation is sceptable a# is for this criterios.

.-1— .
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2. Calculate the Maxizmum Effective Vertical lezjth BSetweea Supports

based on the bearizg pressure limits of the cable.

. z: % !IA6: x ,6"2
(3 x 535) 5

.+ = 165 ¢

Since the effective !ortical length at any bezd does not exceed

¢his value, the izmsfallation is acceptable as is for this L
eritaricn. o

Caleulate the effeczive tenmsion oz the termization point.

NZC allows & maxizsum of 25 percent of 80 fee
735 feet. .

t or 20 feet. Vg1 is

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

4. If L or TEE cc-iulets exist at the €op of any of the
pouhcrizontal sectiocs, they sball be inspec

ted to verify proper -
cable bend radius.

Suszazy J

This conduit when imspected i3 the £ie1d would be identified as 2
ponconformacce. 1t vould be appropriately documented and an isometric
similar to that showa would be submitted to ecgineering., Following the
above analytical steps, esgiceerizg vould specify the installacion of &
single cable support locsted at the Vpy) node. Note that this amalysis did
sot take credit for the additiomal frictional support afforded by the bends
and ipclices in the comduit rua. This would further reduce the effective
vertical lemgth howvever it would not alter the outcome as the vertical drop

from node Vpyy to Vpyg (25') alose exceeds the maxizsum 25 percent value
(20') allowed by the NEC.
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