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SECTION l. INTRODUCTION AND SUMMARY

. A qualification .test on clectric cables was performed

in accordance with the suggestions contained in IEEE 323-1974,
"IEEE Standaxrd for Qualifying Class 1lE Equipment for Ruclear
Power Generating Stations", and IEEE 383-1974, "IEEB Standard

for Type Tcst of Class 1E Electric Cables, FleJd Spllce

o and Conncctlons for Nuclcar Power Genoratlng SLaLlons.

A [
.
-'

. Twenty-flve 1/c—17 Awg cable samplcs were subjected to _'

) a 7 day 51mu1uaneous Lhermal/radlatnon aglng cxposure,

o=~
MY

-l -‘

followed by a 30 day sxmultanoous'e>posurc to cnv1ronments"

( . of radiation stcam and chenlcal—spray, whllc eloctrlcally

nerglzcd aL xated volLage and currcnt loadlng. Thlo loading

con51 ted of a poténtlal of 600 volts (a.c.) between conductors

* and to ground and cp:rgnt }oadlng”ofﬂls—ZO Amps.on,oagh .
oopductor.T _‘ - .
Apbroximatcly.soufeet of each gable sample was subjected
. & . ..
to the exposure environments. The samples were irradiated in
~.é Cobalt-60 ficld of gamma xadiation at a rate resulting in a

total accumulqﬁed éxposugo of 200 megarads,.alr equivalent,

over the cntire test period.

» ) ’ “u






+ ... Measurcments of insulation resistance wexe made

perlodlcally during Lho OVpO ure period- at 500 volts (d.c.)
ngh voltage withs Land tests were conducted aL the end of

the exposure period following a 40 diameter mandrel bond

5

s test w1th the cables 1mmersed in water.

.

.

» . - . . . .

- X o . ) .-l.' . .. f . ., ‘-, »
. .

Thlrteen cable samples VlthutOOd the entlre LesL }

exposure and succesofully comploLed the hlgh—poL Lcst

performed at the end of the program. The hlgh—pot test'i"

'.?}-i. was. conducLed at a voltage level of 2. 2 hVAC corrcspondlng

; tQ tWJCe the reLed voltaqe plus™a - 1000 volts A C. Curront '

I leakage meaoured durlng Lhe hlgh-pot test varlod botween

= 0-‘ 1 2 mlllz.avnps and S 5 m:.ll:.amps. ’ e '": ’ .

Cl ' The tcst prOgram was conductcd during Ootober and A

:-,uy'*November of 1975 at the- to tfacilities of’ Ivomedlx, Inc.-f” )

. - e - o
1n Pars;ppany, New Jexrsey. . LT . ‘n' PR

«
3, ¢ . - . : . . . LI
- 3 2 - . . . . “ a »
. . i . . ‘. . .

:SECTION 2. DESCRIPTION OP CABLE SAMPLF

P A .
‘Twenty-£five cable samples vere received from F sex,

ranglng in sizes from 1620D to 230"0D. The follow1n§ table

- describes the samples as - they were received from Fssex Vlth

. . the sample numbers as afflxcd to the cable by Esscex and the
corresponding tag number affixed by Isomedix. ! ~
’ , \"

N

es L
e
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nIsomec‘lix Tag No.

.
.
—> 3 .
v ’
4 ) "
-
. L]
. .
! .—~ 5 .
[ - %
. .
. .
A . ’ .
tE, @ . ‘.
7 -
I'. - ) -
T . s
.
.
N - 8 .
. .
.
. .
- . .
S i .
. .

SRR 1)

.13..
14 .

16
17
18

8
-
.
-
»
PR
’@ .
t .
~
‘
L]
Smtemier 5 mmsris s ve m eus arwewa

" .PABLE 1

DESCRIPTION OF SAMPLE

Esscex Tag No.

.

26" .-’
10

11
.12

13
14

16
17 .

18 -
15

- White,

.White,

' Blac}:,'
" .Black,

Black,

* = umtmt ® came erre

Description of Sample

White, brittlg

'Brbwn, brittle

brittle
Browﬁ,
White,

flexible

Grey, spongy:

brittle © ..

flexible

brittle ', .

flexible ..
. Black, flexible: .
o ﬁlack,‘?lexible:

.White,"flefiblgf o

flexible

_.Bfown, brittle "

- Brgwng.br;Qtie-~ .

Purple, brittle

Black, flexible

\}
[

A\

N et e rmEmEItE S Bt wmies Tamens

| BB '8 0 e an’ Al 23] % s hrd PRy .

‘Black,-flcxible

‘Black, flexible_

b d A






»
-,

SECTION 3.° TEST PROGRAM % © . . "1 L it

‘3.1

P :
e
'i
3.2
L] * -
R
« ?

ﬁsomedix Tag No. " Essex Tag No. - Description of Samnle

20 T '__ .20 .« ... Yellow, brittle

21 R SR 21 p " Black, flexible
22 .ff_ f;' ‘ ; 22 - L - Brown, flexible
ce230 Lo T 23 .0 .o e Black, fleya.ble

"24- " 3;' 5‘T,. 24 L. *;?'1' Brown, flexlble_'

25 : :{'i'"-sgf .. ZS.J;&.. w:i}'23='Gre¥' spongy_

. . .
L. « - ey, a e a8 Lo
. .- . e . . P P >
PURPOSE ; s - At R - A R
: - T .
® . w O v ’ oK e ‘. KL . . ‘e -,-" .- YL e .\'.v.
. P < T, . . LI T, . oot " . -'. -‘ . et
----- . T,

e The purpoqe of Lhe program was to provxde quallflcatlon

tests on electrlc cables in accordance w1th the suggestlons g :_(T_

fcontalned in IEEE 323 1974 '"IFBE Standards for Quallfylng
'“Clags lE Equxpment for Nuclear Powered Generatlng Statlons"
';vand ILLE 383 1974, "IEEE Standard for Type Test of lE

i Electrlc Cablcs, Fleld Splices and Connectlons for Nuclear -t

’n

" Powered Generatlng Statlons" 15‘-:'ifffﬂl'”ftf'

. S . ST g .
DISCUSSIONS. ] & '_
3.2.1 PIASE 1. THERMAL/RADIATION AGING

The cable sanples were 1nsta11ed 1nsxde of pressure :

vessel and placed in a radiation chamber and subjected to'a

- 7 day thermal/radiation aging environment witbfthe temperature

~
side the vessel malntalncd at ?SO°F .Radiation was from

[\



a Cobalt-60 source of gawma radiation at an eyposure rate

rcsultlng in an accumulaLcd cquLleent air dose ‘of S0

" megarads durlng thls period.

4
.

3.2.2 PHASES IX AND IXY - LOCA SIMULATION AND POST~LOCA
COOLDOWN . . : . :

AL the conclusion of’ ths 51mulated 1nsLa11cd—11fe

aglng cycle, the eamoles vere expo ed to a 51mu1aLed
" -loss—OL-coolanL acc1dent (roca) envxronmcnt by slnultaneous

application of radlatlon/stcam and chemlcal—spray for a

'perlod of 30 days 1n accordance w1Lh the temperature
:N,proflle shoun ln Flgure Al of Appcndlx A of IEPE 323 and

'as shown on Plgure 1. The samplcs were conLlnuously

L

sprayed w1Lh a chcmlcal c~olutJ.on consxstlng of 3000 ppm
'boron as borlc a01d 1n solutlon thh 0. 064 molar sodlum

'thlosulfate buffered w1th sodlum hydloxlde Lo a pH

LY

] between S and 11 ‘at’ room temperature.' The sprav raLe has

,,approx1matcly 2. gpm correspondlng to 0 lS gpm/ft2 of the

v =

surface area of the mandrel . ,
4
P P
P

The cable samples received an additional radiation

dose of .150 megarads, air cﬁuivalent, during this portion

of the test program.

3.2.3 POST-LOCA TESTS oYL
At the conclision of the simulated LOEA eveut, the

vessel was taken out Jf the radiation chamber. The samples

T ' %
. ? . \.\
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- PEASE III . .
. Post-LOCA - -
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'nosure (S/C/R)
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*oLy

design basis cvent (DBE) by simult
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& |
P
1
e , l
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P g. . I" * .I :. :" s -
g m » 28%70 i
= ‘ 250/0 within o -
B i ; ! 70| 10 sec. . . .o :
<5 | Lo
3 50\l o {z21s/2
2 - _|negarad T Hecarad (dally)
() - . .
£ e ] . 3 AR K .
£ ‘ ' : ; LTNS ,
i g ) .“ ‘. i . L I i /\/
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ncous sbean/chenlcal-spraj/rad1at10n envxron~ )

-mental exposure (aftcr IELD 323-1974 F*aure Al of AppcﬁdlK A) .
- ' - X t' - - /\| -.' ‘ . ' A : ) /-\
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ﬁ : | , i
were removed from the mandrel, straightened and recoiled =~ .
around a mandrel whose diamcter was 40. times the cable .

dlameter. _While so—wound the cables were 1n°pecLed for

e .

cracks, 1mmcrsed in water and subjched -to thh voltage

wlthsLand tests at 80v/mil (a.c.) of 1nsu1atlont

| SECTION 4. TEST PROCEDURE T E R A

2" ' .

4 1 CABLE MOUNTING -": . AT B

-y

' The cable sanples were mountéd on holdlng 1ods

': A p051t10ned between two end cap flanges of a vertlcally

o

'held metal mandrel approxmmately 20 lnches in dlameter.

.
LI

|
_ Steel w1ro was used to secure tho cablo in po ltlon. _*“ : : E .
,___". relaLJ.ve to Lhe vertical rods. I\nprorvnat_cly four fc_ct ,. ’ |
... ' of each cable end was brought up through the middle of L T
. . the mandrel. These ends’ were brought Lhrough head -
penetratlons in the pressure vessel, sealed and connected ."‘ ..
‘~.ﬁ“:; £o: the energxz;ng lead wlre.. Sealing was effected by o -

. o ' R

securlng the cable ends in alumlnum tubes w1th an. enoxy

compound. The tubes were secured'to the vessel by :" .

standard tube fittings.

.4.2 ELECTRICAL ENERGIZING @ND INTERCONNECTIONS
The caole ends were secured to terminal blocks
mounted on the vessel head. The lead wire, supplied by
% Essex International, ‘conncctcd t:hc cnergizing switclx box © -
witn the test cables ae thc'tdrminal'block on .the vesscl

\'&

~ ‘ . . . W
\
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- Figurc 2 is a schomatlc dlagram showing the anrngng

.. ' c1rcu1try and cablc connections. ‘. | “jf:3§ "..;;_'gf:

e e ..\? l.z . _f te s'?;a . :f;f: o 4‘ _
4 3 DOSE UVIFORMITY . ’ :_ o F“f“:ﬁﬂ%;-q: . ,, :. :

?i :?_ f" . Dose unlformlty was obtazned by r0p081tlon1ng the 4':
e Cobalt-60 source at various stagcs throughouL Lhe exposure'p
izgfﬁ cycle and by rotatlng the vcseel Rotatlon was perfo;geést:

~¢:;-$€'? 3»-a5§s after 1n1L1at1ng the soven day‘theéﬁéi/;adlaLlonng
R ' - . s

"+ ., during measurcirents of insulation resistance.

e b pustaln oy . :
, , Lo ST .. .:,.. .- Pt
_ . steam expoaure cycle. . . . S A

I Appendix ‘A’ contains the certification of radiation

head. ‘the switch box consisted of knife switches arranged

' . so that each cable could be individually monitorxed;

» . . .
.

removed from the circuit if a failure.occured, or isolated

« « .
Ll . .
. .. s e

aglng and again fiftcen days after the lnltlatlon of Lhe S

-

. v . B
» . . . - .

v e . . . ’ i . . A

« . . . .o . .
. LI . . .

» . exposure and describes the dose distribution and source .

L3
. . . .
: . .t

o posit‘icni{}g‘- . . 2. . ) Lt , . e - .

e ww
= .

- vt . . . *

. oua ¢

4.4 MEASUREMENTS OF INSULATION RESISTANCE (IR) . .,  ~ .7 ' °7,

.o - IR measurcments were made periodically during "the

.
v

"+ exposure cycle as a means of monltorlng the relatlve

degradatlon of the’ tcst samplcs. a . h .
. Specifically, the IR mcasurcments were mide at the
following times during the program: . .

1. Upon receipt of samples, prior to radiation aging,

‘ while wrappced on the mandrel and imwersed in waterqx
-~

N\

. TN
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: G current and potent_lal load wexe removed for apnroxxnately

‘e .
‘ ”

2. Halfway through the scven day:@herhal/rndiation ”_ ".:(;

L ~ aging pcrlod : : E “.:'

. " - . . » .
. L H

"z”"'3; ‘At the end of the Lhermal/radlatlon aglng pcrlod

., . x

- L ,of Lhe SLeam/Chemlcal/RadlaLlon eypooure perlod. s

fL 500 Vdc held for one mlnute,_unless specxflcally noted othcrw1se,
- ' : ,:«\" o b

) .
»e . P D H i
0 - . B LR . Y . A
« eve . .o * o 0 " - . l" Lo A A - < . et ] Byl
. » . o s et P oawan e « . L m.- PO M 4 . o . » Ca— PR S -ty ® THs . ° .
s - .. N . - - . . . .. ..

- »* »

Prlor to actually maklng Lhe mcasuremcnts, the

SO Y :
. - . .
4 . 1y ]

5 _ten to flfLeen mlnuLcs. At the conclus:on .of the IR ’

.- os

measurements, all cables vere put back 1nLo the 01rcu1t1ng

v
B '.. LR «

- unless excessxve lcakage was observed Lhat pronlblted the

*

. . .
ot s

-
P s “ ¥ . "

appllcatlon of Lhe full potentlal load or lf short—cxrcult

to ground had occured. - i
- . . . - . ’ ;g-..‘; . .: '.--..'.‘ K

.
. - T . - 4 . S . 4
-, . . .' . . < . . P . LI . ?

4 5 HIGH VOLTAGE WITHSTAND TESTS (III POT)

' Samples that perforned satlsfacLorllv duLLng the

&

environmental-exposure period were remoycd from the vessel;

>

straightened and wound around a mandrel having a diameter
. - . . . . o~
40 times the cable diameter:

W
by

Ca The meaeuremean were made after appllcatlon of z |

by readlng between Lhe conductor dlrectly to cround P é E. . Ejgign

‘4. At each dwell durlng the high LemporaLure phascs "I. B -‘:

.5, 'Once each day durlng the four day dwell at 265°F. :

}fg .6.._Tw1ce per week durlng Lhe balance of the 30 day . - E
SUR ST Cu T A g . o ¥
e 2 perlod and at the conclusxon of the crposure cycle. 3 .

sl . i'. Feoolh et L h '_,,"..- o LRl . T W

ST S e, SEROTEIULS o e ] R



(-J L. . - . ; : *
é%?f . .. The sgmplce; while wound on the mandrecl, were
‘ 'J‘:'mme:rsed in water with the ends free. ‘The conductor
: ;as connected to the high:voltaéc lead and the greund
wire inseftod diroefly in the water. The rcqulrcd test
‘" voltage was 2200 Vac, ox twice rated voltage, plus
w00v. i "'. " A " -
\ 7 ] £ e R T

The °pocifi0d voltage lcvel wés'applied for a j"?ry

St LI

' perlod Oof 5 mlnutes afLer whlch tlme the chargxng currenti

. . . . 0 . . e, - St __' . . " ..
e was’ recorded ' X N_ A N B

SFCTlON 5. TEST RPSULTS _ .'In‘ S A kI

5 1 ACTUAL TEMPDRATURF'PROFILE I e T T e e e B e
Co ' 5.1.1 Thermal/Radlatlon Aging - o }:'ji__xffi'n-}r:'.*,géﬁ

“ The temperaturc profz.le obtalned durlng thc . . h Tl
» N r # * .

actual tesL phases is shown .in Flgure ‘3. The test

was lnltlated by energxz;ng the cables and plac1ng )
<the cobalt source ln position. ' o :T_} = ‘T_'_:ﬁ.f

f” Strlp heateérs on the vessel dere wEilized 5' R
15 conjunctlon ‘with thé cable curreni heatlng loads L
to raise the temperature from -room amb}ent to the .
egihg level. . Heater coptrols and currxent loads were ,

adjusted so that the temperature remained at

b 250 * 10°F throughout the remaindcér of the seven day
.o - -~ -

\“ -
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3384407 . 3 l In l-ca'...e .R ./30.4‘__
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e increase N . d i L
. ) to 3380F - . . cc. T LT e
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‘D Appro*clmately fl;.teen m.nut.es 1atcr, a leak was
]

., ) y

. beriod.' Four and onec- half days after starting,.

the systcm was huL down so LhaL IR measurcmcntu
-could be made. 7 - .'”-. v ST,

.. N - . v " ‘

5.1.2 Phases II and IJI - LOCA Simulation and Pogst—LOCA
Cooldown . " : -

At “the sLart of. the. stcam owposure, the_"_: N
A "2 .y , . L . o
;o cables were cnergI?ed and Lhc amglcnt tcmperauure

o ‘ - - 1%

":f was 140°F The cobalt source remalned down untll

)
- < . e - ~ %
., LI LR . .. .

‘the exposurc was underway., 2:::-:.w“ﬁ;.--ﬁnwﬁ-;.1
S ) To 1n1t1ate the eyposure, etcam was rapldly
_...:_ Pl [ .'\‘ Y : . B
T admltLed lalSlng Lhc Lenoerature and presoure PRI
o ‘ . .- i Paen SO S

to.338°F and 112 polg w1uh1n 10 minutcs. T

m .

’ .
I,"u- ~ 0 L0
" A

' detected in a pressure flttlng that necess;tated :'i“

"

.'.: a drop in pressure to armospherlc durlng Lhe neyt

twenty—flve mlnutes. e -"',5‘,=” ,L‘:’.N-irf-tn

. LY . e
* e, RS -,'..".

The steam remalned of £ for a perlod of 6 hours,

N ,‘-' .. »

. .

y - whlle Lhe temperature ‘was malntalned at 240°F usxng
‘@_..

electrlc heaLers to avoid a scvere thermal ehock when

the steam was relnltlated

«

The‘nece ssary repalrs ‘'were made to the f1LL1ng

and the exposurec was resumed by reintroducing steam

that increcased the temperature from 260°F to 340°F

during the next.five minutes. The temperature was -

maintained at 338140 for the remainder of the three

hour period of the transient.
¢ . . \-
. . v
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.tcmPeraturc-drHL

9.5 and 10.5.

- - T e
. AL éh” ani of this period, a controlled .
., was initiated that reduced the '“
over the next 1.5 hours. ,3..

s
»

toﬂpcraLuLo Lo 124 : e L
e phe pocond Lran ient was then initiated -
b; introduCLnU ”(:“. that ra 1aCd the Lemoerature o

fhve mlnutes and held it at that o

to 338°F w;thi“ SR A e
POint for thc '””J, hree hours.:.ZT:yns ‘”??vﬁfzh--:f}
- ;: S -.-_. .
Lo, Thc Loempes ature was Lhon reduccd to S WLl

>

330°F and held 0¥ RS
1n addLLJonal four hours. ) ;f.-ﬁ:J .

314°F and thd ’”' G R

»
. .-

iniLlaLcd ghat redused the t°m°9raLur° to 2530? R

Ovcr the ncyL wonty mlnutcs and was malnLalned
. at 266+20F _{_‘or the balance of four days at Uhlch

time the tcmpﬂlﬂtulo was rcduced over the next S

7’)or, nom1nal for the remalnder

half hour to ) o -_,f-; L

. w .
.. ‘ v . .

l;m.lOd ) A PR T A

. L) a Ay

°f the. exp00uf” v .- L T
.o Tha HPEAY solutlon was j cLed lnto Co
the Chamhor within one mlnuLc of t rtlng Lhe ) .

exposure 2t a rate of approximately 1. 5 gpm - "

and was rociranlnted within. the next seven minutes.
y c ~() .

L e the ppray solution pH was between

whe spray was turned off during ~

the six hour 1ML period and turned back on .
when the éyponnruuwns reinitiated. ‘rhe spray
remained on L“,”ughout the remainder of the

hroe hourg bcfore reducxng to ... -

‘%; .Wr' L Lh"p t;me, a control}od dropﬂwas C el T

Ty
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"+ axposure.

»

.of the dose d1°tr1buLlon.

P

: Ca Y At a- total tesL time of 37 dayq,'the last
. seL of rcadlng were made and the system shut .down.

-"The vessel was removed from the cell, the samples
. \\'-.

of W1thstand voltage made.

v >
. .

5. 2 PLRFORMANCE OF TEST CABLES

o - The cables vere electrlcally energlyed aL a

LIS ._ -t

potentlal of 600 Vac betueen conductors Lhroughout the

-

. PARNE

enttre ehposurc pexiod except during vcesel roLaLlon and

a perlodg when IR measurements wvere made. B T

» - % ~

The currenL loads were malntalned within

15 5 and 19.5 Amps durlng Lhe entlre test perlod able

2 shows the tlmcs when the cablea were removed from the
- ' . s l; - ,- - :f:’ - W . l. ’. on :‘-

energlzlng c1rcu1try., ) -

.t
) , . A
5.3 . INSULATION RESISTAMCE MEASUREMENTS

«

_Mcasurements of IR were made at the times

'3

L as a function of the environmental parameters.

S . At an Elapsed Time (} T) of 539 houro, the system was

shut down and'the‘ve el roLated 180O Lo maintain uniformity

: removed from the vessel 1nspecLod and meesuremontb' ot

previously mentioned and the results are shown in Table 3 °

!



. ,' . X N . - 16 - ’ R . -
SUMMARY OF CABLE REMOVAL FROM ENERGIZING CIRCUITRY ~ - ™
P T ) , T . e s
. Sample No. 'i_ o Flapsed Tlme(hours) . phase of Tost
'3,.18, 24% oL L 185.3 = During 1lst transicnt of S/
A PR T A L s simultaneous phase.
e A e 191 2 . During 2nd transient. . .
. - 723% c e T_fn'.- "226.5,° " During dwell at 2650F."
Vo200 T L 282.1_;.1,:." . During Post-LOCA Cooldown.
4,200 T T ”285.1 . *. 'r .. During Post~LOCA Cooldown.
BRI X L e T 322,77, buring Post-LOCA Cooldown.
w 5,115,116 . > .. .07 .ot 325.7 . - . .. During Post-~LOCA Cooldown.
» T L 10 B - "355.1+ '+ - During Post-LOCA Cooldown.
‘j“ 12 I l,_f"g”' .. 658,7 R ‘During Post-I.OCA Cooldown.
. ,J' 13 e T e 778 0 m;mrf Durlng qutTLQCA Cooldown.
’;.‘. . \'.L-. o. . ' « - ..i : . ““ :‘:. ‘ '. . e oo . ‘.\
f...-- ‘-..‘; ‘- - ' ; ‘ . . . .':.-. L . . A ..' L)
. “Put back 1nto c1rcu1t at. elapsed. time of 253 0. hours-:ﬁn::?i P T
. . ‘g . A B % o *
&_‘ , * . ] .'.
..l':'{ ; . ° . v
A ' ~
) * . ( \.
P > ‘ RN
] \‘\
| I ' \




_taBLE 3(1).
MEASUREMENTS OF INSULATION RESISTANCE (1)

Elapsed (2) Phase Temp Press _ i
Time (hrs.) (3) Op psig. 1 2 3 '
--- Pre 70 0 . 1. 1x101§ 1. 4x1olg 0. 68x10%2
91.7 TIR 240 0 0.78x1g 0.78x10 3. 5x10/
184.5 END TIR 101 0 2.1x10° 1.8x10% 2. 4x107
187.3 LOCA 339 110 0. 51x106(4) 1.1x107 4000 (7)
192.9 . LOCA 336 105 11 (7) 1.2x107 2000 (7)
197.5 . LOCA 316 74 14 (7) 3.1x107 7.5x102(7)

:1204.1 LOCA 268 25 13 (7) 1.3x108 2.8 (7)
.. '227.3 . ..LocA . 266 . . . .30 13. (7) .. 1.5x108 800 (7)
s .251.2 {Postf LOCA, - ..268. . ©30... .13.¢7) - ..:.1. 6x108 900. (7). §
282.5 "Post - LOCA 214 0 16°(7) 7 t13x104(7) 800 *'(7)
325.4 Post LOCA 218 2 13.(7) 400 (7) 75 (7)
~420.0 Post LOCA ' 206 0 13 (7) 480 (7) 1000 (7)
,‘als.s Post LOCA 194 0 17 (7) 1300 (7) 1200 (7)
92.1 Post LOCA 216 0 13 (7) 550 (7) ---
683.1 Post LOCA 205 0 12 (7) 600 (7) 1.104(7) -
756.4 Post LOCA 204 0 13 (7) 500 (7) ---
1906.6 Ppost LOCA 70 0 "1.9x1011 0.55x10%1 - 0.9x1011

"All measuremens made-at 500 Vdc, held for 1. minute,. and all resistance ~-
values in ohms, unless otherwise noted.
Elapsed Time (ET), total tést time from the start of Thermal Radlatlon L
described in' section.’

Te5t -phdses
Measurement
" Measurenent
Measurement
Measurement
Measurement
Measurement

per outline
made at 300
made at 100
made at 75
made at 3
made at 200
made at 10

Vdc.
Vdc.

Vdc.
Vdc.
Vdc.
Vdc.

ow
»
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4.3x101

I/R) ;gi"ng'. .

[

4 5 6 7 8 9,
o.7x1032 3x1011 0.88x1012 1.3x1012 0.64x1032  2.2x1011
0.8x10°  sx10’ 4 .4x107 1.0x108 1.25x1 4.9x10°%
3.2x109 ¢ 0.74x107 1.8x107 - 2.2x109 1.5x10 1.57x10
0.7x107 0.52x106(s) 1.3x106 0.8x106 1.2x106 1.2x102(6)
0.7x107 +v 0.58x106(5) 1.7x106 - 0.55x100 0.56x100(8) 1.3x105(6)

_1.4x107 " 1x100(5) . 3,5x106 0. 7x106 0.61x186(8) =--
0.68x108 5x106 1.3x107%- 5.7x106 2.4x10 " 8x10%(7)
0.68x108 5.2x107(5) 1.7x107 5.0x100 2.2x106 2.2x102(6)
.0.58x108 2.1x106(6)  2.1x107 4.5x106 2.0x106 1.1x102(9)

o 208x107- rer1i1x1060 " - 5.0x107 - 5,0x107- 1.5x107  5.0x105{6)
% 1700.(7) <72 67(7) M v 5,6xT07 -7 L 3,0%107 k4x107 ¢ 1,1%105¢6)
2200 (7) 7 (7) 1.6x108 4.5x107 2.2x107 3.0x102(6)
6000 (7) 10 (7) 0.54x10% 2.4x108 1.35x108 1.2x103(6)
00 (7) 7 (7) 2.0x108 5.0x107 3.0x10/ 1.2x102(6)
moo (7). 7 (7) 4.6x108 1.0x108 4.5x107 2.2x105£6)
00 (7 8 (7) 0.64x109 1.1x108 0.521508 0.76x10°(6)

1.5x107 - 4x1011 5x1010  4x10 1






10

11
.66x1§12 0.78x1§12
.4x10¢ . 2.2x10¢
.0x10 1.7x10
. 8x107 5.0x106
.5x106 5.0x106
. 82x106 6.8x107
1 ox1i07 3.5x107
.2x107 2.1x107
.25x107. . 1.56x131
f1x108 e o 14 2x108: oo
.0x107 " 0.82x108
5 (7) 0.83x108
D 4.0x10
S 0.8x108
D o 1.4x10§
o) 1.3x10
| 5x1010 4.4x107

12

14

15 -

4.5x1051
5.2x109
2.2x10
1.2x107
1.3x107
1.7x107
1.6x108
2.0x108

-2,0x108
"0:'94x1Q% " -

0.9x10
0.9x10°
1.8x10°
1.05x109
240 (7)
300 (7)

© 0.95x1011

! w
.

1.7x1052
1.2x10lo
1.5x10

1.7x107 #

2 x107
5x107 1
2.4x103(6)
3.4x108

. 3.4x108

1.4%109..

-14 (7)
24 (7)

40 (7)
34 (7)

" 36 (7)

35 (7)
2.8x1010

-~y

leoél

5.10° ¢
2.0x10°,
0.74x10
0.92x107
2x107

1.1x108
1.1x108
1.1x108,

0. 53x10% .

12°°(7)
10 (7)

8.3 (1) .
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__16 17 18 19 20 21
3.5x1011 0.8x1012 0 9x1012  1,2x1012 1.59x10%1 5x1011
3.4x10g 1.2x10g 1.1x107 0.6x109 1.7x10 5x100
5.0x10 1.7x10°7 1.0x107 2.6x109 0.64x108 1.6x10¢
6500 (7) . 1.4x100 8000 (7) 2.1x107 . 9000 7; 0.7x10
1.5x104¢7) . o0.8x106 1.2x104(7) 1.5x107 1.x104(7) 3.5x10§(6)
-—-y 1.1x106 1.5x104(7) 1.5x107 5.1x10 (6)

--2,-6);_1‘05 _ * 0.7x107 15 gclOé L 1~.»$.x10; - - 42 xlog(;7); ) _23._6x1_05(6)_
.2.4%103(6) . ¢ .0.7x107; I6-x102. (7). "1.4x107 - ;" 30°x107(7)° . '2;1x105£61
2.1x10°(6) 0.56x107 12 x103(7)  1.4x107 28 x103(7) 2.2x10°(6)
4.5x100 " - 5.0x107 13 x103(7) 1.1x10§ 120 573 0.52x100(5)
4 gl (7) 3 5x107 4500 (7) ~* 1.4x10 120 (7 1.6x102 (6)

7) s ox107 120 (7) z.1x1089 150 (7) 2.1x10° (6)
'8 1.6x108 190 (7) 0.88x1 500 57} 0.82x1
5.4 (7) 4.5x107 70 (7) 2-,4x10 300 (7 1.7x102(6)
5.5 «(7) 0.78x108 70 (7) 4.5x108 100 (7) 2.2x102(6)
6.5 (7). 0.74x108 65 (7);, . . 4.4x108, .90 (7) 2.5x102(6)
.3.5x1010 0.55x109 3-5x1077  "0.7x10° akie 1.9x10

"

Dok

-

'.:-:“‘ ‘\:
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LATITS DR

22 23 24
1.5x1012 0.9x10%2 sx1011 . 1.8x1010
0.53x109 3x10 0.8x107 1.4x107
1.1x1010 0.72x108 2.8x107 0.52x109
0.96x107 0.8x10°(6) 1.sx105E63 1.3x105E6}
1.05x107 0.71x105(6). 1.2x105(5 0.8x105(6

. 2.5x107 0.8x102(6) 1.5x103(s) 1.2x18°(6)
1.4x108 1.4x105(6) 55 x103(7) 1.6x105(6)
1.35x108 2.x104(7) 2.0x103(6) 1.8x103(6)
1.3x10 1.15x105(6) = 3.0x105(6) 1.5x105(6) .

:-:o.ssx1§7 ~2.8%x102 6} {3{5x1Q5E6g . 4z4x1n5E63,
5,0%10 2.6x10°5(6)- " °1.8x10°(6 ©1.8x16°(6

. 3.6x108 0.86x10°9(6) - 4.0x105(6) 5.4x109(6)
1.35x10Q9 1.6x10° 1.1x106 "2.0x106
3.0x108: 2.6x105(6) 0.88x105(6) - 2.8x105(6)
0.51x10% 1.4x105(6) 0.9x102(6) 1.7x102(6)
o.s4xlo§ 3.0x}85(6 D.9x105{6) 2.0x185(6)

.+ 0.7x10* 5x10 Ve 0.57x1011 sx10l .

. . . LY
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: ;performcd aL the’ concluglon of the test program.

HIGH VOITAGE WITHSTAND ©TESTS (HI- POT)

l

ablc 4 prcscntg Lhc rcsults of the hl-poL tests
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:'1 Held for
;" Held for
‘.. Held for

* Held for
. Held for

Z;Held for

Held for

Held for

Lauuuuuan

. Resultg of Hl—pOu Tosts .
. Performod at Conc]uglon of 37 Dazﬁ?nv1ronnanal Ezposure o el
? S;nole No. chulrcd * Actual Current(mA) Comments i
. LI * . ” [3 . , .
- ‘ 3 .- . 2. " 5.5 Held for 5 min. _
-5 . 1. " 715 Did not hold. * "o "o,
- 6 ’ 2. " lleld for 5 min. " .°
. 7° . 2. Held for 5 min. .
.. 8 . 2. -Held for 5 min. ‘-
. 2. Held for 5 min.
* 2,

5 min.-..

min." )
nin.
min.
min.
min. .
min." .
min.
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‘o .“_« + The underulgncd CCl‘tlflcs that tlus ‘veport presents a . '
truﬁ nCCOUUt of Lhe test condu cted. and Lhc resulLs obtalned : wt
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To . i - Nissen M. Burstein® - , e A ) -
- v°f":_ Managex, Qualification Testing i e T SR
L Fieo gl ' . Lo o ' o .
From: George R. Dictz .‘,",' " e .

“,, i Manager, Radratlon Servxees N : )
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l; Thls will smearJ7e the parameters pertfinent Lo the recent smnultaneous

- sLe am, chemical spray and radiation ex cposure test conductcd for et

Essex Innernatlonal, Inc. L AL rﬁnﬁ“ L e
"' -.' ""o ....-:...‘.:....v’. . _.. .

.
. ..
ot

Trradﬁaexon for the Phase I 7 day test vas begun on Octobeaxr’ 10, 1975
and concluded on October 18, 1975. Durxing Phase I; the cables re-

.;.celved a minimum dose of. 51.1 Mrad’ and maximum of 53.4 Mrad. Vvhere - 7

possmble, we utilized -the “irradiator to process othex’ prodUCts con-
3 urrently ‘with. thel.test, wh:ch nccessxtaeed occas:onal 'short perlods;

where the radiation field was reduced to ze ro. The details of source
smtlonlng, dose rates and total dose 1s shown in Figure l j ..

.
., R . Tl

.'“:.--’ . Yerd et s ";' b :- e .o ';

ase II of the tesL began on October 21, 1975 and concluoed on
" November 20, 1975. During the approximately 705 hour radiation

i exposure, with simultaneous cham/chenlcal spray pexr your pro;;le,
- .cables received an additional minimum dose of 148.8 Mrad. and.

s maximum dose of 152. 0 Mrad. The. detalls of lrradlatlon are shown

< ln.Flgure 2.0 0 e ﬁn: S T I \_: e

reo0

- In.summary, total ‘dose Lo thd cables over the entire test perlod
-”‘ranged from:;200 to 205.4"Mrad,-with an: estimated source p051tlon1ng
erroxr of +5% 'in dose rate, ) . . . M .

e ey . ’ 'l. : .- .. . .
Do imetry was perforned usxng a Vchoreen Hodel SSS Integrating Dose
Rate Meitexr and Probe. The unit was calibrated on Oetober 16, 1975
by the Victorecen Instxyument Company, using cobalt-60 and cesium—-137

., whose calibrations are-traceable to the U.S. National Bureau of

:' SLandards. Backup dosimetry using a Red Perspex system prov1ded by

- Atomic Fnergy of Canada, Ltd. confirmed the Victoreen recadings.

o "
e

. .
L]

‘e

- . l’. 1. )v. - . . . - 9

LT L ‘ N ( ™ - '

R o - ‘ //' /. 1, 0(< f I '
o " - _ n GeGLdd k\ DietZ ) ~
. ' S . Manager, Radiation xervices
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4 Isomocdix Inc. « 25 Gastrans Road, Parsippany, Mew Jaesey (201) €87-4700

Malllng Addiess: Post Ollico Box 127, Parsiprany, Mew Jetsey 07034

Y. . CHICAGO DIVISION ¢ 7828 tlagle Ave., Liortun Crove, (ltinols ¢0C53 (312) 966-3160
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: Average Dose rates at A, C E and G are:
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absoxption factor was appliecd.
were
88x380 or 334 Krad/hr (mlnlmum dose raLe)

Hence

H £rom the 153 hour exposure was

.153 hr x .334 Mrad = 51.) Mrad
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) hr x 349 E?gd-53 4 - Mrad. , > -
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Numbers on £lgure represcnt dose rates (kllorgd/hr) at 1thered po in
when Lhe source is 1ocatcd as ohown, rclatlve Lo Lhe cab?es. :”*}" r
Irradlatlon was conducted by locatlng the source at 4 quadranus of “Yﬁ"7=-3
e irradiation chamber, with a typical location shown above. When equal o
' iation times are administeredin each of the spurce locations, .. _EQ A
average dose’ xate-at a’'point is the average of "the sum of the dose o S
‘rateg received in cach position.  Rotation of the vessel and positioning ™ .”

the- source . in two- quadrants each time had "the same effcct as if the source
were roloca ted four. times. , .. PR e el e e D e
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Average Dose rates A C/E and G are: :,; i:fisgﬁfﬁﬁ ey
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Conswuerlng irregulavltlcs in the actual containment vcssel al2g - L

gbsorptnon factor was applied. Hence acthal dose rates at A c, -
were .88x245 or .215.6 hrad/hr (maximum dose ratc) and at B,D, F gngng ¢
..88y240 ox 211 Krad/hr (mlnlmum dose rate). . .. . o el
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*e 3,0 e ar Y we o e L - " . - e, »
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L e : T . Redir = O~
' Cyprus Wire & Cebdle Company |

: Quality Assurance Cepartment
. . . . ~ Coertiflcation

' . < T . /fa/A . .
" i Indiana & Michigan Power Co. - ,-/
% D.C. Cook Plant Construction . / Customer's Onder N§_ 05526-821-5 /)
© P.0.Box 458 A O R ’ ,
[ BT . ENN 03422
E Bridgeman, Mi. 2#9106 ‘ - Rome Cable Order No. 3 . ‘1\1/
oy ‘ . Date * 6/16/76 ) e
° . <L ’ oL _{ )
F o - AT N MILL ORDER NO. 78668
5. Indiana & Michigam Power Co. noos . 78669
i D.C. Cook Plant Construction N
P s5<Miles North of Bridgeman o
& Hichigan
L |
Item No, Quantity " Description ‘ ‘ Applicable Specification
/—'——'\—-~._- —— - .
. / ’ -~ y
S X 51, 790 Ft. K 3/C Triplexed A.E.P. DCCEES-171-8C:
; Sept. 8, 1975
( //f ))7 )2 ‘/ 7 /: 12—-7/ 03C5.T1in, Copper, .030". EER . et
o L .215" Neoprene Jacketed Power Cable™
‘ T " 00-Volt. .
( ", \\ «
2 - 4,815 Ft. 3/C_ Triplexed S
. ST Emn 2325 10-7/.0385 Tin Copper, .030" EFR
N . ! .015" Neoprene Jacketed Power Cable
600 Volt - DOHALD €, COOK HKUCLEAR PLANT

ACCEPTED FOR QfA BY ELECTRIC
- . GENERATION SECTION ASPSC. . Y,
s - ACCEPTED BY:4Le (P, “Hirz ot sva,
A DATE: =2 7 - 28 [/
FILE; E ¢ ft=5 C/’}é’.é’}.--s /124 C

{ hereby certify that the material described above was inspected under my general supervision and compli'es with the test requirements

of A.E.P. S pec DCCEE-171-QCH Sept. 8 J as Interpreted by
Rome Cable Quallty Assurance Procedures prior o being glac inlo stock or released for shipment.

Test records will be kept on file Two vears from date of test, and will be made availadle for examination by authorized persons ugon

request. QA DOC, INDEX
SERA POLI3

_ clel7¢ AD
T DMEhE'{.fofms Sianed /y (() A«f £z
1, OS526 5218

2.

¢ i
f 4.

S.

rer. _EE ’ 4

QA -3 EXP.

TitteeSBanrigr finals
oy







421 Rudge Street

Post Olfice Box 71

. . Rome. New York 13440 TWX 510) 243-9732
. R - -/ Telephone 315) 337-3000
“ C ’ :‘ P I .. * .'A s '- <
) K . ..., ~_-.;‘” : .‘_'.'. ‘I.‘.;:: ;.. . .;.,.- . ..;:“:;::"-‘:._." :‘: . \'_'\ /:‘ . .. .'. . - , . .: ’ . .
< .. - .. June 16, 1976"
Indiana & Michigan Power Co. “
< D.C. Cook Plant Construction i
P.0O. Box 458
Bridgeman, Mi. 49106
) ) Gentlemen: .

' We cert:.!.fy that a radlatlon resistance cual:.f:.cat:.on test has been . - BN

perfomed on cable samples of s:.mtlar -conistruction enploy-mg iden= - - -
tical insulating materials to the cables on this order. The test
procedure used was that in IEEE Std. 383-1974 Para. 2.3.3 but with

a 2 X 108 rd radiation dose rather than 5 X 107 rd. All cable
‘samples passed the test. The radiation qualification test con-

ducted was more severe than that required in Para. VI.A.3 of Spec-
ification DCCEE-171-QCN.

. 1 .
» . .. LI " " . N

’ \\‘. ~
LAD:cs
) © DOWALD C. COOK RUCLERR PLai!
' ' . ACCEPTED FOR QA BY ELECTAIC
o Gch-.muu.l SECTICN, F-“.".-. L O L
LATURTON O .'1--.’|'._ i '-'.-_,_v__- s
Dm.' = ¢ '/__4 T LG
FILE: 5
N
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;X® Cyptus Wire

s .’as.:.’hj & Cable Company

Quuality Ass umnce Ds,': Jrimcnt

Test Dota

DESCPIPIION

3/e Triplexed, 12-7/.0305 Tin Copper, .030" EFR,
Jucketed Power Cable 600 Volt .

015" "N:eoprene

REPORT NO.
seer 1 o 5
customer Indiana & Michigan Power Co.

orozr NO. ENN 03422 .
C.0.NO. (05526-821-5

SPECIFICATION A . E.P, DCCEE- 171-QCN- Sept. 8 L4

DATE

3525 6/16/16 "~ '

PHYSICAL PROPERTIES

ACCZLERATED WATER ABSORPTION TESTS

INSULATION JACKET ELECTRICAL METHOD: lmmersed at C at an average stress . TEST spec
TESTy«fuf {30zitmiio :un|  zest wasus fepecirigo sin of volts oad volts par mil. cycles VALUE
) INCPEASE N LIC, !-14 days, D
1GIM.! .
ouGaL INCFEASE IN SIC, 7-14 days, % ‘
1156 206+ sr.xsum-v_.-'.\c:':cz AFTER 14 DAYS, % |
300 250 GAAVU-E I _WEIMGD: how seion for T daps at 70
WA A Ttedia ! i-<h { Lt » o mav “'J"n'" i Au"'l 'fl("l sitligroims por savara Inch Insulguon_ 1_2 l}? ___‘__.. 10.¢
- AFTIR AGIG CAPACITY AND POWER FACTORS (ESTS
'-'.‘-\‘ § ¥ i 2% - " eazardd 9y g‘)_:_-:g_v_-. after Qo(s) in woter a1 C
1] [Ty | o1 SPECIFIC INDUCHVE CAPACITY

'J'.N-Ii. "3 of £reas 1

POWER FASIOR, Yo

S ANaM, '. B aiiningl

ALLCIEN TEST: INSUTATTON
ORI LS .
1S $314 15 SR al::: ol Qll‘] 75.0 3 Hr;
SLCLCATION, T of riginal 8"(- ket 75.0 L
JACKET
AR PIESLURE HI AT JEST:
hee, o2 C ued pi
1RE, T2 of 0. il 173_ QK
SLCHGATION, . ot criginal
J . ma s e D
2 OIL MMERSION TEST x m - AR o
0 » R’\‘ m " P
hes ot (—-\ r:::ll -
JELENE, 2o of eraznial . - %g
fLONGANION, % ol ariginol N ] 3 N S*
< . =
] BNRE
. \Qm
. , ST

MISCEULAMEOUS TESTS

LN

Ozcne Resistance @ ,030% - No Cracking

Vertjc.xl Flame ‘I‘est Passed Per'Para VI-A-2 of Spec. DCCEE”

DONALD c. COOK NUCLEAR PLANI

ACCEPTED FOR Q/A BY ELECTRIC
GENERATION SECTION AEP C N Y:

ACCEPTED BY.Cey . 5.
DATE: £~27. 7(,/

e €t o (/V/%U.) L{){,/,C‘é

Rl

HISIL it om «nates of the coble duscribad ubove.
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M.O. 786‘

DIv:SION OF

Foi» Cablu

CYPRUS MINES CORPORATION

. Quality Assurance Department

Electnccl Test Data

nescrieTion 3/C Triplexed 12-7/.0305 Tin Copper, .030 EPR, .015" Néopruw
Jacketed Pover Cable 600 Volts .

| reorrno. 3525 . DATE 6/16/76

SHEET 2 OF §

customer  Indiane & Michigan Powexr Co.

oroer NO. ENN 03422

c.o.No. 05526-821-5

seeciricatioN ALE, P, DCCEE-171-QCN Sept. 8, 1975

cEeL CONSTRUCTION e LENGTH A-C VOLTAGE | D-C VOLTAGE 'Nwm'o(?o’:,e sisTANce c?:\?zTA ;
NUMIER FEET | m‘egohml—‘OOO' Ly MISCELLANEOUS TESTS \
S1ZE sr:gs. sl;:s' WAl kv Time kv TIME |
. . AcruAL SPEC ACTUAL SPEC .
73639{ 12 | T {.0305| .030| L4oko- | &.0{.5 |- 12&35(31 2617 . '
3/C .015
73251 | - 17693(31 -
37251, ,
37567 5832(3)
73245 L
73306 7%56(3)
73252
73250 8oks5( 3)
r‘33“- ) .
2'bb - .': 4
:330,- 18108( 3]
7325(, ¢ .
37508 18812( 3)
37528 | - . .
3750k 15300( 3) - :
3iagt 8818( 3) CONTINUITY OK
2685.- L7538( 3]
- DPNALD C. COQK NUCLEAR PL
- ANT
I AFCEPTED FOR Q/A BY ELecTRIC
GINERATION SECTION AEPSC, N, Y
AGCEPTED Br: oL Fpy
DATE: __ ¢ -2.1—-5¢ £
{2
file. £ €° demous (O c,




o

) " ) w ~ s ' # c e . . ot
e & - =@
Q.A.—24 " i ‘ - .

D e ooy . )’ : .| reporr NO. 25 . oate  6/16/76
“:Of f‘, ,ngaﬁ . : . . sHEEr 3 orag ' 28/
e i : ; . customer Indiana & Michigan Power Co,
CYPRUS MINES CORPORATION - . Quality Assurance Department | crorno, ENN 03422

trical Test Data | & ©-No. 05526-821-5
Electrical Test Data seecirscation A E,P, DCCEE-171-QCN  Sept 8, 1975
oescrirnon  3/C Triplexed, 12-7/.0305 Tin Copper, .030" EPR, .015 Neoprene

Jaucketed Power Cable 600 Volt, o ~.
st cc}nsmucnon R ACVOLTAGE| D-C VOLTAGE 'NSU..':;‘.’;C‘(':O’;)“'S“NCE CORONA . .
NUMBER o, oA, FEET — ymr—TYYs - MISCELLANEOUS TESTS
SIE | sis. | stos, | WAW ke |TME| kv | TIME TTAT SPEC | ACTUAL| SPEC '“
37543 12 |7 | .0305| .030| 28557 | ko] 5. | 2617
2/C .015 ‘. o 6182( 3)
.37505 3545 - s : |
73540 ) hoho | - 93324(3) ‘ o -
37503 : 1740 N 28752(3) o
1375057 |(540) 540 S - : o
|23 |- - 1730 » | o - R A
371512 1610 . 27311(3) AN
37200 1570 - N
3307 | B 1250 | L howke(3)| - - S R .
3729% 2775 - S "
37506 1( 35¢0) 3580 ¢ . 21588( 3] : : S
13244 4005 : - L . CONTINUITY "OK
DONALD C. COOK.NUC'LEAR PLANT
ACCEPTED FOR QJA BY ELECTRIC
"GENFRATION SECTION AEPSC, N.Y.
2. ACCHPTED BY: & 204
DATﬁ . é-'_?/. 2L
el £€ -8 Crpmons W9C &6

*Notrequi.ad by arailicable specification.



. M.0. 786695 '

Q.A =242
] . REPORT NO. 302D oate 6/ 16776 "
-J"'\'" 7"’{ H:S Cyprus Wice : . SHEET % Of D : )
& Cable Company - - " Quality Assurance Dopurtment | customer* Indiana & Michigan Power Co.
) ) .. . ORDZR NO. ENN o322
2 TestData| o, 05526-821-5
DESCRIPION 3 /C Triplexed 10-7/.0385 Tin Copper, .030" EPR, .030" Neoprene seectrication #+B+P. DCCEE- 171-QCN Sept. 8,
Jacketed Pover Cable 600 Volts )

PHYSICAL PAOPERTIES °

! ACCELERATED WATER ABSORPTION TESTS

INSULATION JACKET ElE"TleAl METHOD: Immatsed at C ot an averago siress TEST spi
w - ' VALUE
TES] > 1eJE $522C17120 7N TEST VALUE [SPECIFIED mini of  * volsand voits pes m-l cyclos
s INMCPEASE I SIC, 1-14 davs, T :
onGHAL ' IHESEALT 1N SIC, 7-14 days, %
110k 1 700 STABILITY ZACiOR AFTER 14 DAYS. %
250 250__ GOAVIREINC MEINOD: I resion for T daps at 70°% -
mozl m™a e :’.i'l:. ABZOMNIGN, Swiligrams oar savara inch _[l.zk_n_l__lo-
AFIZR AGING . . CAPACITY AND POV/ER FACTORS YESTS
QXYL EN PRIS5VIE TE5T: - _Meqwuiad o1 3 cveles altzr Doax(1) in water ot C »
L. ot C and i SPECIFIC INDUCTIVE CAPAGITY
TINSILE, 7o of neininal 3 POWER EAICR, To
HQEIANCT be 2] 2riinol y MISCELLAMEOUS TESTS
2R CEN LT INSULATION
1530 011 11 C
PERSE, T T aininal Q9.0 | 75 o 3 Hr Ozone Resistance @ ,030% No Cracking .
RGHGANC, T of original Q0.6 75.0 -
. : JACK‘."L‘ .
AR PRES3UZL MEAT TEST:
hes ot | _Cond psi : . Vertica.l Flame 'l‘est Paesed per Para. VI-A-2 of Spec. DCCEE
TENISNLE, *‘:{ of eriginal - 171_\‘01\1
ILONG '\TIO.I . of criginol :
)
ﬂ . DORALY C. COOK NUCLEAR PLANT
A o OIL IMMERSION TEST B ACCEPTED FOR Q/A BY ELECTRIC
— . GENERATION SECTION A PSC, N, Y. )
TEIISNE, 5 . l.-.i,,inal H ACCEPTED BY.LO- 2y [/
UONGAMO:. 7% of original " DATE. é—(;, 76/
. C.\




. ~.

M.0. 78669 ° e BRI

'S ", o
CYPRUS MINES CORPORATION . Quuhty Assurance Depurtiment
I *

Electrical Test:Data
oescurtion  3/C Triplexed 10-7/.0385 Tin Copper, .030" BPR, .015" Ncopz ene .

Juateted Power Cable 600 Volt

Q.A.—247 ) SR } ; St . .
: I 'REPORT NO. 3525 . DATE 6/ 16/76
Rome Dable | . oo | smem 5 of5
OtviSedn OF - = - .Y

customer Indiane & Michigan Power Co.

oroerNo. ENN 03422

c.o.no. 05526-821-5

seecificanion AJE.P. DCCEE-171-QCN Sept. 8 1975

-

REEL CONSTRUCTION’ e LENGTH AC v_og'rAcE D-C VOLTAGE . ,Nsuuncirzog)ssssrmcs c?g’cau Lo
NUMBER FEET : b —1000° " MISCELLANEOUS TESTS
NO. DIA. . megohms
suz.e s10s. | stos. WALL kv fTmE Ty TIME ACTUAL |- SPEC ACTUAL | SPEC
37293| 10 7 |.0335 | .030| 1580 {4.0 | 5 33180(3) | - 2173
3/C .015 . .
37252 1365 ]
37502 510 26128(3) |-
83880 1360

:CONTINUITY OK =

'DONALD C. C0.0K NUCLEAR PLANI
ACCEPTED FOR QA BY ELECTRIC
GENERATION SECTION AEPSC, N e

ACCEPTED BY: 0-R. "Foces., /,Im
DATE: &= Q7. ¢
Fe: €& 225 Clrngns

éa'?f(@

thal tacguted y wprpedes

bl spacificution

MG a7 ire o 0 i) 2




g P .o o EGQ #98
*See also RetL. #7
DONALD C. COOK NUCLEAR PLANT
EQUIPMENT QUALIFICATION FILE UPDATE TRANSMITTAL FORM

*1.70_BE COMPLETED BY COGNIZANT AEPSC SECTION RFC DC

Attached AP~
Forms checked: = —EGe-9-6—2-{J—Eee—97+F—860-27=2 1. 7"’
ORIGINATED BY: DATE: ///zo/f’/

(System Engineer Signature) /
aPPROVED BY : [ G 217 vare: // 225/,

(

"

: éfrfﬁgééﬁ’ i éﬁfure) _ .
_)%z 7 Xs) _pare: //287]. ]

GS Manager Signature)

2.TO BE COMPLETED BY AEPSC NS&L SECTION

sy

) []ACCEPTED-TRANSMIT TO AEPSC QUALITY ASSURANCE

E]REJECTED— RETURN TO COGNIZANT AEPSC SECTION MANAGER

‘D . REASON FOR REJECTION:

' Is 'NRC SUBMITTAL REQUIRED? []ves. [Ino
IF YES, GIVE SUBMITTAL LETTER NUMBER AEP:NRC:

e

APPROVED BY: T DATE:

3.T0 BE COMPLETED BY AEPSC QUALITY ASSURSNCE

TRANSMITTAL FORM AND DATA RECEIVED RY: DATE :
(Initials) .

CEEQF FILE INDEX UPDATED BYX: " Date
) {Initials)

DATA FILED-BY: Date

(Initials)

‘ ' CEEQF FILE NUMBER OF DOCUMENT:

4. COPY OF COMPLETED FORM TO RE RETURRED 70 ORIGINATOR ELEC.
GENZERATION SECTION. i\

To be incorporated in RFC file at close-out.



DATE:

BJECT:

" FROM:

TO:

APPROVED

gRIC A LL:CrQ
¥ ' ‘e

AMERICAN ELECTRIC POWER SERVICE CORPORATION DD EP

Rower svste™
November 20, 1981
Addend Environmental Qualification for
ectrical Cables Outside the Reactor Containment
(Ref. #65)
e

L. F. Caso

NRC IE Bulletin 79-01B Central File

In reference to Table I in the original document, we.
have contacted the cable manufacturers therein listed (Anacondg,

_Continental, and Essex); our request for information and theix

responses are attached to this addendum.

In summary, Anaconda advised that their cable was
qualified under FIRL test report F-C4350-3 (200 Mrads); Essex
advised that their cable was gqualified for 100 Mrads;
Continental answered that they did not have radiation data
on the subject cable.

The Cyprus Company cable listed in Table II is used
for applications outside the reactor containment. It has been
qualified for radiation to theoextent of 200 Mrads and it has
passed an air over test of 250 F for seven days and an
immersion test for seven days. The arguments developed in
the original issue of this reference #65 fully applies
as well to the Cyprus Company cable. Therefore, we
conclude that this cable is fully qualified for its
application outside the reactor containment.

*

LFC/jal L. F, Caso -

lNTRA.-SY STEM
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- © TABLE IT

Cable . . Location in Cable Insulation/ Cable
Description . Plant - ottt Jacket Material Qualification
Cyprus Cable Outside Containment EPR/Neoprene CYp;us Report
3 1/C $#12 ) ‘ #3525 Cyprus
Item #324 ) statement of
600 Volt - s . ” . ) 6/16/76
Cyprus Cable - " " EPR/Neoprene Cyprus Report
3 1/C #10 . - . #3525 Cyprus
Item #325 * . statement of
600 Volt . 6/16/76
Cyprus Cable - oo EPR/CSPE ' Cyprus Report
3 1/C §2 #3658 Cyprus
Item #3102 | - statement of

5 kv 8/14/76







2 Broadway, New York,N. Y. 10004

{212) 440-9000
¥

AMERICAN ELECTRIC POWER Service Corporation
i
i

Cable for Cook Nuclear Plant September 16, 1981

Mr. J. L. Steiner, Chief Engineer i l
Essex Group ‘ : _ 14
Power Conductor Division . ) . i’
P.0O. Box 1000 : -
Lafayette, Indiana 47902 . ) . . I

Dear Mr. Steiner:

Cable which we purchased from Essex some time ago
is installed in our D. C. Cook Nuclear Plant. The cable is
outside the containment and, thus, was not required to be
qualified in accordance with our nuclear environment for
_containment use.

However, due to recent directives from the NRC, we
now must provide additional test or engineering data to
confirm qualification of the cable for outside containment
service for the following conditions: 250°F for 10 seconds,
plus 18.26 megarads of radiation, total accumulated dose.

We would be most grateful if you would review your
records and files, and furnish test or engineering data which.
meets or exceeds the above criteria, for the cable listed on
the attached sheet. . .

g Your prompt attention .to ‘this request and earllest
rgply would be greatly appreciated.

Very truly yours,

R

T. J. Massar
TIM/jal ¢ . ) Electrical Engineering Division
cc: H. N. Scherer, Jr. - Columbus . .
S. H. Horowitz
J. M. Intrabartola

T. E. King
L. F. Caso
A. Volk

R. F. Kroeger
" K. Shiu







' “ AEP PO#03694-821-3 dated 5/29/73

Essex Order #114-2548

Essex Certification of Compliance déted 2/13/74, 2/28/74,
5/31/74, 11/18/74, 12/20/74 and 6/11/75

100,000 ft. 3-1/C twisted #12 AWG stranded copper .030" EPR
insulation, .01l5" Neoprene jacket, 600 V. AEP
Item 324. .

-
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M/ Vil =W East Union St, & Sagamore Parkway

.0. B
B

Power Conductor Division

October, 8, 1981

American Electric Power
2 Broadway
New York, N.Y. 10004

Attn: Mr. T. J. Massar-EE Div.
Subpj: Cable Radiation & Thermal Resistance
Ref: Cook Nuclear Plant
e AEP Ord. 03694-821-3, item 324
Essex Ord. 114-2548

Dear Mr. Massar:

We are in receipt of your letter of 9-16-81l requesting
radiation and thermal resistance data on the 3 x 1/C #12 EP
- insulated/neoprene jacketed subject cable:

Attached to and made a part of this letter are data
generated on the insulation material and the jacketing material
“used on this cable. These data show suitability for use after

> 100 Megarads (gamma) radiation plus 7d at 136C (276F) for the

EP insulation and 50 Megarads (gamma) radiation plus 7 days at
121C (250F) for the neoprene. These test levels readily en-

.. velope the requirements of 20 Mrads and 10 seconds at 121C(250F).

We''trust this material will be adeéquate for your present’
needs. ‘

truly yours,. .

seph L/ Steiner
hief Engineer

L . . . - Ve

JLS/fb

E.K. Duffy
J.C. Rose
A.W. Reczek
P. Bernard

cC:



TEST, DATA

ESSEX GROUP INC

%
a DC Cook Plant

AEP/EP~-Neoprene (non-containment)

EP (TO35)

Unaged

Tensile Strength (psi) 1200

Elongation (%) 350

Aged 74 at 136C

Tensile Strength (psi) 1000

Elongation (%) 350
i Aged 100 M Rads

Tensile Strength (psi) C 900

Elongation (%) 30

" Aged' 74 at 136C and
100 M Rads
Tensile Strength (psi) 1100

‘Elongation (%) . 24

- - . -

- Actual dgta typical values

D .

J. L. Steiner




1Y

DC Cook Plant

TEST DATA

ESSEX GROUP INC

AEP/EP-Neoprene (non-containment)

Unaged
Tensile Strength (psi)
Elongation (%)

Aged 74 at 121C
Tensile Strength (psi)
Elongation (%)

Aged 50.M Rads
Tensile Strength (psi)
Elongation (%)

Aged 74 at 136C and
50 M Rads

_Tensile Strength (psi)

Elongation (%)

Neoprene (T 450

18
4

15
1

13
1

20

Actual data typicdl values

J.

) .

00
50

00
10

00
20

00
35

L.

Steiner



REF # 70

.
-

DONALD C., COOK NUCLEAR FLANT

“ " EQUIPMENT QUALIFICATION FILE UPDATE TRANSMITTAL FORM -

1. TO BE COMPTETED 3Y COGNIZAMNT AEPSC STECTION .

SUBJECT:_ Karife FPoge Gl Eyupren mm]L/ Gl [ts(‘/c'\

ORIGINATED BY: %(J Ly DATE: .9 / Z-»’"/ & 2—
(Signatuxe)
APPROVED BY /:‘/7/“ 7 7] ' DATE: OQ S 7/

gnatuxze)
@?17775 7 i
(Slgpé&d%e) 7 7

2.T70 BE COMPLéTEb BY AEPSC NSaL SECTION ’ :

@

[ClacceEpTED-TRANSMIT TO AEPSC QUALITY ASSURANCE

E]RﬂJECTED- RETURN TO COGNIZANT AEPSC SECTION MAVAGER

0 REASON FOR REJECTION:

IS NRC SUBMITTAL.REQUIRED? [JYES []NO
IF YES, GIVE SUBMITTAL LETTER NUMBER AEP:NRC:

APPROVED BY: DATE:

. 3.T0 BE COMPLETED 3Y AEPSC QUALITY ASSURANCE

TRANSMITTAL FORM AND DATA RECEIVED BY:

DATE:
(Initials)
CEEQF FILE INDEX UPDATED BY: Date
‘ (Inxtials)
DATA FILED BY: Date

(Inirtials)

- 0 CE-.;;J --r—a..; .‘iu.LQuR E “OCMUI"-E‘N'E:




49 Day Street
Seymour, Connecticut 06483
{203) 888-2591

the kerite cémpany

April 18, 1980

American Electric Power Service Corporation
2 Broadway
New York, New York 10004

Attention: L. F. Caso

Py

N Re: A.E,P. Purchase Order No. 05601-821-2
A.E.P. Cable No. 3127
Kerite No. B-3230
Radiation Qualification °
D.C. Cook Nuclear Generating Station

. ]
a Gentlemen: .

Per the request of your Mr. W. R. Farquharson and your
telephone conversation with our Mr. J.M. Parks, we are enclosing
the documentation for the above referenced item.

If we may be of any further assistance, please do not hesitate

to call.
Yours truly,
THE KERITE CO&?ANY
( //4 )M"T& i, »
Robert J.Vﬁ;nry
Customer Service Representative
RIH:sal

e Enc.

'
0 “L\

. v g o LAY
f::; EUEEC R T A

a subsidiary ot HARVEY HUBBELL INCORPORATED HUBBELL -
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'APPROVED

) ,14: ’kerit:'e company ' ' - July 272 1976

.
T *
T}

AMERICAN ELECTRIC POWER SERVICE CORPORATION
DONALD C. COOK NUCLEAR GENERATING STATION
RADIATION QUALIFICATICN

Samples of Kerite unaged and aged 600 volt and 1000 volt HTK, FR jacketed
power cables, with and without splices, have been type~tested to 200 megarads
at a rate of less than 1. 0 megarads per hour in a Cobalt 60 Gamma Field.

On .the -basis-of this testing, it is concluded that the Kerite 1000 volt HTK

FR jacketed cables, as supplied for the subject installation, will operate

after exposure to radiaticn levels up to the severity of those simulated in the
test. The 200 megarad test level is 1. 33 times the 150 megarad level given
in the May 30, 197 9 letter to the Kerite Company from William R. Farquharson,

American Eloctnc Power.
f 64-'9

" . , R. E. Fleming — :
) . L Nuclear Developmentg;lomeer

. REF/lc . .




P

AVPROVED

I‘;.l‘.’.":i!":. ok k“ f"L:’Z’.’Z' FRIC POVWIER Service Corporal-ion
1 3

—--‘""&‘
@

2 Broadicay, New York, N. Y. 10004
(212) 4224800

AEP PO#05601-821-2 )
AED Cable #3127 (Kerite B-3230) May 30, 1979

The Kerite Cowmpany
49 Day Strcat
Seymoux, Conn. 06483

Attention: Mr. J. W.  Campbell, Jr.

LY

Gentlcomen:

Subject power cable, 3-1/C twisted #2 AWG stranded
copper with H.T.K. insulation and FR jacket was qualified to
120 Mrads of radiation in your report of April 30, 1970
entitled, "Report on the Effects of Gamma Radiation and Auto-
claving 6n Kerite Power and Control Cables".

We would very much like to have in our file an additional
report which will qualify the subject cable to 150 Mrads of
radiation. Do you have such a report available? If so, please
respond by forwarding a copy at your earllest convenience., If
not, please advise. '

Your prompt attention to this correspondence will be
much appreciated. ‘

Very truly yours,

&/A«{X,&§~/La~; {N) -—?CVQIAAJQ\QU/C“—A\~

William R. Farguharson
9 . i Llo!Lrlcal Englncerlng Division
e lg

WRE/jat, ) ) ../
/e ‘w:- ""” AT /v- 4-'? ﬂ.u L." )/‘/u
T T RABAIOL /<<

lTae

cec: L. .
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AMERICAN ELECTRIC POWER Service Corporation
i

e

2 Broadway, New York,N. Y. 10004
(212) 440-9000

AEP PO#05601-821~2 .
AEP Cable #3127 (Kerite B-3230) July 23, 1979

The Kerite Company
49 Day Street
Seymouxr, CN 06483

Attention: Mr. C. A. Lundy

* Gentlemen:

On May 30, 1979, I wrote you (copy of that
correspondence attached).

On June 19, 1979, you called re my letter
and advised "you would get back to me".

« I wonder if at this time you are in a position
: to forward either a report (as requested in attached) orx
an "offical" Kerite statement (letter) attesting that the
cable identified above will, or will not, withstand 150

Mrads of radiation.

Your response one way or the other is critical to
a research project being' conducted by us (AEPSC), therefore
a prompt reply from you will be very much appreciated.

Thanking you in advance, I am,

Very truly yours

y 0 e -
‘XLJaéﬁlzaeuwA‘ R Gz%>/bL*”““***<»4

William R. FarquharsOn

/izf;;z4éjng£HZifctrlca1 Engineering Divisiun

NTRABARTOLA

WRF/jal
APPROVED
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AMERICAN ELECTRIC POWER Service Corporation
|

2 Broadway, Ncw York,N. Y. 10001
212) 440-9000 .

Previous Correspondence on Kerite
Power Cable Environmental Qualifications April 10, 1980

Mr. C. A. Lundy ) .

The Kerite Company .
49 Day Street . ’

Seymour, CT 06483

I

bear Mr. Lundy:

Attached for your reférence, find our communications
of 5/30/79 and 7/23/79 that Mr. S. H. Horowitz refersto in his,

‘recent telephone conversation with you.

Very ,Aruly yours,
C

-

L. F. Taso

%!_ .[;QL{/ 4Electrical Engineering Division
gjlﬂﬁzxx;invf 'Aﬂ;ﬁéégziy//ﬁ%,fm CoL h

J. M. LINTRABARTOLA . 7

cc: S. H. ‘Horowitz '
’ T. E. King



: ' DONALD C. COOX WUCLIAR DLANT (R'f,P:ﬂ:- 7'0

EQUIPMENT QUALIFICATICON FILZ UPDATE TRANSMITTAL FORM

1.TO _3E _COMPT=TZD 3% COGNIZANT ATPSC SECTTON

SUBJECT » l‘é 23 :—(f' ’-/"7/117" ‘L///(M @mepzﬂ @ta//&;;;)
ORIGINATED 3Y: W @_44—' DATE: C? 7LS/ / £ 2——

(S¥gnacur

'/L«r/f/"/ .- parg: O 7 Lﬁﬁl/

. iq;a}ura)

APPROVED 3Y

=

2.T7Q BE COMPLETEID BY 2EDPSC VSaJ SECTIONM .

'[JACCEPTED-TRANSMIT TO AEPSC QUALITY ASSURANCE

[JReT=ECTED- RETURN TO COGNIZANT AEPSC SECTION MANAGER

REASON FOR REJECTION:

-

IS NRC SUBMITTAL REQUIRED? [JyEs [Jwo
IP YES, GIVE SUBMITTAL LETTER NUMBER AEP:NRC:

« -

APP'R(?V’ED BY: : DATE :

3.TO BE CCMPLITEID 23¥ AEDPSC QUALITY ASSURANCE

DATE=

TRANSMITTAL FCRM AND DATA RECEIVED a8Y¥: :
(Initials)
CZZQF FTILEZ INCEX -UPDATED BY.: ' ‘ Date
: (Initials) :
H v
DATA FILED 3Y: : _ Dats
(Inxzials) ., ’
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SUBJECT:

FROM:

TO:

AN EL
'AgR\C ECT‘?/

<

AMERICAN ELECTRIC POWER SERVICE CORPORATION

Fod
Ower svysTe™

September 28, 1982

The Kerite Company Cahle
Environmental Qualificatinn

L. F. Caso
79~61B Central File

The attached letter from the Kerite Company dated 9/21/82
should be made part of our cauipment qualification document
reference numbers 63,68 (7¢)and 72.

L. F. Caso

2.47LFC:jal
: e/
APPROVEDS D Ll [

J.M. INPRABARTOLA
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. C, . I
/ . . 49 Day Streot .
- . . ' Soymour, Connecticut 06483
. (203) 888-2591

Mell All Correspondonce To:

the kerite company - g;nso?r’:fggnnectlcut 06483

\ -

Ly

September 21, 1982

American Electric Power Service Corporatlon
2 Broadway
New York, NY 10004

ATTENTION: T.J. MASSAR -
- ELECTRICAL ENGINEERING DIVIS{ON

Dear Sir:
SUBJECT: DONALD C. COOK NUCLEAR PLANT o \/ ﬂ,«/-é ‘/'/27/92,
REFERENCE: QUALIFICATION UPDATE - 1475 7

- We have enclosed LOCA profile (excerpted from !'Tests of Electrical Cables
‘ Under Simultaneous Exposure to Gamma Radiation, Steam and Chemical Spray

While Electrically Energized'' - March,\ 1985} Final Report #F-C4020-2; Figure
1) which describes a 100-day test conducted by the Franklin tnstitute
Research Laboratories. This test provided a sodium borate chemical spray
with a pH of 10.5 for 100 days continuously. The attached profile and
the following results are offered as documentation of Kerite insulation and
Jacket materials' !"Long-Term'- (three months) lmmerston performance in a
sodium borate solution. :

The two cable samples (tested in referenced report) are representative of
each 1/C which form the 3/C cable. Both samples (aged and unaged) are
described as follows: v e :

l/C, #6 AWG, 65 mil HTK (N-98) nnsulatlon and 65 mil FR
(uc-711) Jacket.'

Each sample was irradiated to 200 megarads while nnstalled in the autoclave.
In sunmary, both cables maintained their electrical loading (1000v ac, 50
amps) throughout the test. Each cable passed the 5 minute volt~ge with-
stand test of 80 volts ac per mil of conductor insulation. Thi test was
performed after completion of the LOCA exposure and prior to di assembly

of the test vessel while the cables were still on the mandrel.

—— o Yy

J ‘ . a subsidiary of HARVEY HUBBELL INCORPORATED HUOeLL
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rican{Electric Power Corp..
P

We trust that this is sufficient information to enable you to answer the ~

inqui?y of the NRC.

From the office of:

Signee:

_ CAL/NHD/ss
Enclosure

. v

-2~ September 21, 1982

.

s

Very truly yours,
THE KERITE COMPANY

C.A. Lundy
Metropolitan Sales Manager

ot

Narma H. Dube
Adhministrative Sales Assistant

. on -
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320-

==
TEMPERATURE (*F)

250

150 MEGARADS
GhMMA RADIATION)

.
3
-

122°F (50°CIMAXIMUM

346°F/113 psig
WITHIN 3 TO 5MIN.

335'?’/55 psig

— 315°F/69psig -

W—zs's'r/zs psig

.
¢

280°F/70psig {min)
WITHIN 10 SEC,

) 212°F/0 ps|g—-\
@ DAILY

| - PHASE I g z PHASE I : - Phu
CORBINED THERMAL ANO SIMULTANEOUS STEAM/CHEMICAL-SPRAY/RADIATION EXPOSURE STEAM Ah
RADIATION AGING (150 MEGARADS GAMMA RADUATION) SPRAY EXP.

(NO GAMMA RAUL

~

(B INSULATION
RESISTANCE
MEASUREMENT

CABLES AT ROOM CONDITIONS
' -+ DURING RELOCATION OF TEST

@ONCE PER-—-»
WEEK STARTING
AT 5 DAYS

130~ VESSEL YO OUTSIDE OF THE ~———77 DAYS ——>
/ RADIATION HOTCELL.
T 122 N\——PREHEAT TO 140°F MAXIMUM
® IMMEDIATELY PRIOR TO TEST
: | T R B L : 1
- 10 3.5 8 T 15 V= —4 23 V- 100
le——70avs ~{SEC  HR HR HR  HR HR 4DAYS DAYS DAYS
. TIME —»

»

Specified Temperature, Pressure and Radiation Test Profile

Figure 1.
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f ,.‘*’ZR‘CAN ELECT’?IO
/
; AMERICAN ELECTRIC POWER SERVICE CORPORATION A E P
‘ POwer svsTe™

“ September 28, 1982 ‘

- SUBJECT: The Kerite Company Cable
Environmental Qualification

FROM: L. F. Caso

T0: 79-61B Central File

The attached letter from the Kerite Company dated 9/21/82
.should .be.made part of our equi nt qualification document
reference numbers 63,68,70 and(ffs

L. F. Caso







. 49 Day Street
Seymour, Connecticut 06483
(203) 888-2591

Mail All Correspondence To:
P.O. Box 452
Seymour, Connecticut 06483

s \ .

the kerite company

September 21, .1982

American Electric Power Servnce Corporatlon
2 Broadway
New York, NY 10004

ATTENTION: T.J. MASSAR -
ELECTRICAL ENGINEERING DIVISION

Dear Sir: " )

.SUBJECT: DONALD C. COOK NUCLEAR PLANT )7 Y, W 9/}7/?1
' 75

REFERENCE: QUALIFICATION UPDATE e 147> 7%/

We have enclosed LOCA profile (excerpted from !'Tests of Electrical Cables
Under Simultaneous Exposure to Gamma Radiation, Steam and Chemical Spray
While Electrically Energized'* - March,( 1985} Final Report #F-Ch020-2, Figure
1) which describes a 100-day test conducted by the Franklin Institute
Research Laboratories. This test provided a sodium borate chemical spray
with a pH of 10.5 for 100 days continuously. The attached profile and

the following results are offered as documentation of Kerite insulation and
Jacket materials' ''Long-Term'. (three months) lmmers:on performance in a
sodium borate solution. ‘

The two cable samples (tested in referenced report) are representative of
each 1/C which form the 3/C cable. Both samples (aged and unaged) are
described as follows: . :

l/C, #6 AWG, 65 mil HTK (N-98) lnsulatlon and 65 mil FR
(HC-711) jacket.

Each sample was irradiated to 200 megarads whtle lnsta]!ed in the autoclave.
In summary, both cables maintained their -electrical loading (1000v ac, 50
amps) throughout the test. Each cable passed the 5 minute volt~ge with-
stand test of 80 volts ac per mil of conductor insulation. Thi test was
performed after completion of the LOCA exposure and prior to di assembly

of the test vessel while the cables were still on the mandrel.

Al

a subsidiary of HARVEY HUBBELL INCORPORATED ! HUBDELL !



‘ _ .—fmerican Electric Power Corp. -é- September 21, 1982

: ) y
/” ' We trust that this is sufficient information to enable. you to answer the
inquiry of the NRC.

Very truly yours,
THE KERITE COMPANY

From the office of: C.A. Lundy )
. Metropolitan Sales Manager

.t

Signee: Ncﬂ;ma H. Dube
"+ Administrative Sales Assistant

. CAL/NHD/ss _ :
‘Enclosure . )

™
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e PHASE -l PHASE II i o) PHASE NT.___ .|
COMBINED THERMAL AND smuumsous STEAM/CHEMICAL-SPRAY/RADIATION EXPOSURE | STEAM AND CHEMICAL-
RADIATION AGING (150 MEGARADS GAMMA RADIATION) SPRAY EXPOSURE
{50 MEGARADS ; (NO GAMMA RADIATION)
GAMMA RADIATION) 346°F/13 psig
WITHIN 370 SMIN,
35°F/95psi
340~ 3 /95 psig
320 "315°F/69psig -
- . . INSULATION
™ 265°F/28psig @RESISTANCE
~ » \4,1/— MEASUREMENT
u O‘ Pl " . -
gzso-q . . > :
& 280°F/ 7Opsig {min) . '
§ WITHIN 10 SEC. ———212°F/0 psig—
[ 1] - .
| o - H
200 | O @ DALY —V 8" .
[ ] {}
122°F (50°CIMAXIMUM - @ONCE PER—— ]
: WEEK STARTING
AT 5 DAYS
. . . H CABLES AT ROOM CONDITIONS
) Vo - DURING RELOCATION OF TEST
1 140 VESSEL TO OUTSIDE OF THE [~+——77 DAYS —
' /\ * RADIATION HOTCELL.
122 PREHEAT TO 140°F MAXIMUM .
“ - ® IMMEDIATELY PRIOR TO TEST
L T | L { |
. 10 3.5 " 15 V 23 V- 100
e ~—TDAYS »1SEC  HR HR, HR HR 4DAYS DAYS DAYS
TIME —»
. ’
Figure 1. Specified Temperature, Pressure and Radiation Test Profile
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EQUIPMENT QUALIFICATION FILE UPDATE TRANSMITTAL FORM ; ! FV‘#‘
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’ ‘1. 70 BE COMPLETED BY COGNIZANT AEPSC'SECTION RFC DC
/

Attached
Forms checked: W;—-EGQ—QMWGQ%—&BP
. . o,
ORIGINATED BY: L& ('54),&‘»4 DATE : I,/; /e
(Systizii::izjer Signature) o
APPROVED BY : 7;é7 ' pate: O 20L 1~
‘ A

( > ignature)
s 2 %ﬂ% DATE:;//%y

g .
(EGS Manager Signature)

2.T0 BE.COMPLETED BY AEPSC NS&IL SECTION

-

: E]ACCEPTED-TRANSMIT TO AEPSC QUALITY ASSURANCE
’ E]REJECTED- RETURN TO COGNIZANT AEPSC SECTION MANAGER

-

REASON FOR REJECTION:

. IS NRC SUBMITTAL REQUIRED? [ JYEs- [Ino
IF YES, GIVE SUBMITTAL- LETTER NUMBER AEP:NRC:

DATE :

APPROVED BY:
3.T0 BE COMPLETED BY AEPSC QUALITY ASSURANCE
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4., COPY OF COMPLETED FORM TO BE RETURNED TO ORIGINATOR ELEC.
Y

GENERATION SECTION.

To be incorporated in RFC file at close-out.
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. 3\%2 AKERICAN ELECTRIC POWER SERVICE CORPORATION ( 48 - [
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. 4

,,” January 7, 1982 ) T

. 79~011 Submit.tal
Equipment Qualification
Containment Spray pli

&m-g .

OWCR

FROM: . A. Fisher
TO: 1_ ""'R""'I:‘""‘Doﬂd" Il , . /’ 3 5’2—‘"
2 ST gaTiphartT / /d
) 3. J. (?-" rama/a. Toth

s .5t o
7 isfee AP ls e

VWle have reviewed the attached list of electrical materials with
respect to the stated test report pH's vs the postulated 8.5 to 11 pH range for
the containment spray following a LOCA.” The postulated pH brackets all but
three of the thirty five pH values listed. Of the three items, one was tested
at a pH range of 7.67 to 10.5. The upper value, falls within the postulated
pH'range. The other two items tested at a stated pH of 7.67, are listed as
"steel or cast Iron enclosure". Thesc materials would definitely not be affected
anymore significantly at a postulated upper pH limit of the spray solution than

e s

” at the lower 7.67 pH test value.

. Thercfore it is the Chemical Engineering Section's considercd opinion
that the diffexences between the pH's listed for the test reports and that
postulated for -the spray are insignificant. Consegquently, for all practical
purposes, the pH values listed meet the postulated spray pH criterion.

M. O'Keefe's memo of November 3, 1981 addressed the subject of
electrical and mechanical materials in more detail. This memo, therefore,
is to be considered as pertineﬁt reference information on this subject, partic-
ularly in regard to instrument componcnt materials‘® compatability with the
postulated pH range of the containment spray.

P _A. Flshor

-PAF :nm .
!DGI!ALD C. CCOX NUCLEAR PLANT

AC"T'“""D FOAQ/ATY

AV TRy

cc: L. Caso
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IR Equipment Qualification Meeting

M. J. O'Keefe
«OM:

3t 1. /¢/ 27 :
2. n‘L 1/ ;

3. S. H. Steinhart
4. s. M. Toth

This memo is in response to questions raised during the Octobexr 2
Equipment Qualification Meeting. The pH range of 8.5 to 11.0 used to assess
the resistance of various materials .to the containment spray is given in both
Unit 1 and Unit 2 Technical Specifications. There is no need to consider the
corrosion effects of demineralized water sihce during and after an accident the
water in the containment will contain chemical additives.
' The "alkaline" spray in the containment will be a weakly basic
sodium borate (borax) solution formed by the reaction between the boric acid
in the xeactor coolant and the sodium hydroxide spray additive. The long term
&ffect of this solution on stainless steel, copper wire, and polysulfone would be
inimal. Polysulfone, a Union Carbide Corp. product, is used as a sealant for
containment penetrations. Union Carbide recommends polysulfone for use up to
250° F in a 50% sodium hydroxide solution, which has a pH of approximately 14.
*This solution would be much more aggressive than the containment spray.

The components of the Hydrogen Recombiner specified by Electrical
Engineering Division are 300-Series stainless steel, carbon steel, Inconel-600,
Incoloy=-800, and magnesium oxide. The magnesium oxide is an insulating material
sheathed in the Incoloy-800. The spray solution would not adversely affect
the stainless steel, Inconel-600 or Incoloy-800. The magnaesium oxide because it
. is contained in the Incoloy-800 will nct be contacted by the spray and will not
be affected. The carbon steel components woculd rust, unless coated, as they
would in any moisture laden atmosphere, such as would exist in the containment
after a loca.

Neoprene, crosslinked volyethylene, chlorosulfonated polyethylere,
and ethylene-propylene elastomer which are used inside the containment as cakblao
insulation, all exhibit long term resistance to basic solutiohns. Chlorosulfonated

b polyethylene and ethylene-propylene whose trade names are Hypalon and Nordel
respectively, along with Neoprene are recorumended for use in boric acid, sodium
borate, and sodium hydroxide solutions.

o

opylene have corrosion resistance to basic sclutions. The carbon steel and cast
epoxy-polyamide resistant to basic rolutions. e
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. This submittal input was prepared using the sources of information
shown on the attached SSDL and is, to the best of my knowledge, technically

“':gurate, factual, and complete.
) 4
7. Oenle

M. J. O'Keefe
MJO:mm

ce: - ra
J. Castresana
TBW/GWP/File AEC: .

I have reviewed this document and have verified that it is factual-by: review of
- information sources on SSDL; discussions with preparer; and discussions with
.other parties. To the best of my. knowledge, this submittal input is ‘technically
saccurate, responsive to the 'Action Item" and complete.
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