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Mr. Cane Yertix

Beghtel Pover Corperation

P. 0. Box 607

Go{thcts»»r;. Maryland 20760

luijcct: Yesting an. Irradiacion of Four Inch EYS Condulet

Reference: Sechtel Purchase Order No, 9645 -
$vRl Project No. 03-4574-00 '
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Dear Cene:

THis letter &s to document the testing performed on @ four Inch IYS
eordulet assesbly tested ot Southwest Research Institute. The set=up

and tesiing of the assesbly were performed as follows: :

1. Four inch FYS condulet assemdly with 48 co.xial cadles
potted with Chice X and Chico ADS potting compound.
Catles uses were: &&-2300 V coax (I18A), 3-1000 V coax
(127), anéd 1-1000 V ecoax (1B6). Assexbly allowed to
cure for 24 bhours.

2.  Pressure side of each cable en? sealet off with Dovw
Corning silicone rubber sealant. This was alloved to
cure 24 hours.

3. Condulet assexbly was pl zed 4n pressure test fixture
_and checked with 30 psig of air to check for leakage.
No leskage was evident. The condulet assembly was then
subiected to 3 psig of air for one hour wvhile monitores

for laakage. No lzakage was recorded.

4. *he condulet assembly was subjected to 30 psig of air
for one hour while being wonitored for .eikage. W
leakage was recorded.

) The assezbly was then taxen to the SwRI hot 1ad for
grrodiation. The test assenbly was {rradiated vith
cobalt 60 to & total dose of 1.02 x 108 R at a dose
of 0.9 x 10% R/hour. The "in air” dosc vate va moa-
sured with cobalt glass chip dosimeters,
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Mr. Cene Pettit = February 1,

6. Condulet test assenbly was subjected to further
~pressure tests after irradfation. Three psig of
air wos applied to assesbly in test fixture for -

i ; . epe hour. No lealage wvas ~atorded. Pressure Vas
* then incressed to 30 psig of air and maintained
t < for one hour., Wo leskage was recorded.
7. The condulet assenbly wvas set wp for steam pressure

tests., The test fixture wvas heated to 3M0'F and
the condulet assembly was then subjezted to & steam
pressure of 30 psig st 330°F.° The fellowing leak
getes wvere established:

After One Wour

" Pressure = 30 Fsig
Sezperature = 3I0°F

Leakage = 610 Zudble Inch/Four .

After Tvo dours

Pressure = 30 Psig
 Tespercture © 330°F
“Leakage = 8,542 Cubic 1osh/Mour

1973

1f 1 may ansver any guestions you ®mAy have on the tests or the results
please contact me. 1t Las been a plessure working wvith you on these
tests and 1 hope we will continue 10 be of service to you in any future

testing you may have.

$incerely,

lr”"—“——zs- ‘E:C---\\

Jesse 1. Ramon
Enginee, ing Technologist
Special Profects

JIR:sak .
¢cc: GCeorpe K. Wolle

AY??OVED:

2 00
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Edvazd M. Brigps, Byrector
Occan Engincering and Structural Design
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Kr. : Ronald vercbatedin
Staff Lnginear

WS CORITIATION

& Rococreh Plece
Fockville, Moryland 20280

Dear wr, Jicedstein:

™t 19 1n ancver to your latter of Pocesbar 12, 1978 concerning
O IYS seals, Chico 1 fikar ard Chico A Capounds ,

Owr Dhico 2 CETPound 15 8 mixture of hydntvd.oxidcu, sinller te
St portlend comane, Chico A 45 an inorgente tasowd end g4

Ouwr curront Chico X H.hr 15 ceresie erd fg an ahnina-u‘uca
Cxpositian, It alzo s on-flemerle.

e heve UL Ustlr 7 on our LYS s22ls with Chico A CoDuud and
Chleo X f02op, Toe Uering proccdures require Cmplilnce wirh
Mrestetie PPIirure tests ond air hduie Teste jer sTansard
6. Tho 11 Procedures o not includs fire

retadsTion tesrs.

A to etcngeay LD ity, we considar Chice A ot Chico X to Le
fircatially eh-og. ily tnare. Thae o 1isting does AOT restrict
Ta ceble jc&atu,' Esterial and Ohice 2 hag o2 - years Mo,y
of we wish &1 kinds of Jecketing E3terisls. wa have hed no
mports of ncacparing ty.

1 trume pin adonve nform:stion vill = of assistance. ;

~e63
J. W, Bxden 00.)56
8clew g Scrviee SOervisor
&:-.:tra:t:m rarterials

a5 da



TEST PROCE DURE

1.0 Ceneral

- e

4 b |
¥he contents herein outiine SwR! prop.sed ted! procedures

_..‘""é metheds to meet the yeguirements set {orth by Bechisl Power
Corporation's Regquest {or Proposal dated April 4, 1977,

2.0 Air Tests

————————

2a 3 Condulet As)___e_'-_'__}_‘;__s_!

(Minus cables and sealing compound] Each of the different sizes
pf condulels shall be assembled in the manney shown in Figure 1, Jne
inlet end of the assembly shall be reduced to 3/4 inch pipe ™ th » pipe
pipple attaching the assembly to the inner side of the SWRI 1C inch dia-
rmeley test chambel, With the specimen suspended from the seal plate
and the closure TIng 7 place, 30 Psi§ of regulatec compressed BiY
will be applied, ARy leakage occurring in the test assembly will cavse
an aiz flow out of the test chamber anc be inverted beaker in the

leakage rate,

- Condulet/Cable Assemblie
Ceonculet e s

Fach of the six ditlerent ondulet/cabl srmbinations will
assembled as shown in Figure 2, SWHRI 11 fabricate & chamber
8 or 10 inch PI} , geTve &3 an auto e and, in this case, a3 an 3
pressure ch r. The test gpecime will be attached as shown, 1o
a pipe RIPT ied t 1 /2 inch thick plate, The end plate will be
match drillec nat +h the autoclave chamber flange. An asdesics
type seal b stilized to provide the pressure barrier at this junc-
tiorn. The outlet enc of the assembly shall have 2 similar pipe
plate fitting, he end plate of this fitting will have 3 welded 1/
pipe coupling for insertion of u‘;;”_::c‘;;___;gl;lz..w P
zoutlet {or plumbing to @ collection vessel (see Figure 1),

ini

and 30 psig MY will be applied to the et of the pressur

"

rr

the specimen ™ | be collected and the
the

to determine the leskage Tale {o)

7 leakage through

o

te€ gy of test dura-

pressure,




30 Steam Tests (Reference Figure 3)

3. E8E Tests

M

With the specimen in place, and the autoclave at ambient room
jemperiture and pressure, 330° stearmn at 3 psig will be applisd,
Jmmediately, 8 temperature controller will be set to 330°F causing

grrent to be applied to strip heaters attached to the sutoclave outer

ills. This method will give an initia) steam pressure [temperature
phock and still establish a stabilized pressure and tempersture con-
dition throughout the #ix hour hold period.

Strap heaters will be wrapped around the remainder of the
assembtly to apply controlled heat at 220°F-240°F, This will be
pecessary to prevent condensation of steam leakage until the escaped
pleam enters 2 condensor ceil, The volume of collected condensate
will be measured and utilized to zstablis’ '8 weight of water per bour
leakage rate, Upen completion ef the SEE test for each specimes,
regulated 30 psip compressed aiz will be applied for one hour, Air
Jeakage will be diracted to the collection device (Figure 1) and the
volume collected will be utilized to determine a8 bourly leakage rate,

3.2 'DBA Tes's

All DEA tests will be conducted with the sarme circuit arrange-
ment as in the SBT tests, Orly the conditions will be varied to provice
the following:

« 30 psig steam at 330°F for one hour

. Lmmediate reduction thereafter to 15 paig steam at 250°F
for 23 hours .

« 30 psig compressed air at ambient temperature for one bour

.

All leakage rates will be established for each different condition,

4.0 ¥iral Report

. Al the completion of testing, a {inal report will be submitted

39 Bechtel which shall include, a8 & mMinimume (1) leakage rates {or
gach specimen tested and for each condition the specimen was pubjected
o, (2) photographs of cach assembled test specimen snd of test equip-
ment ané facilities utilized {or each test, and (3) data forms for each
specimen including dates, times, conditions and reeults of individual
testn,

005566
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o OCEAN ENGINEERING AND STANNCTIS ™ AN
SOUTHWEST RESEARCH INSTITUTE
S CLULEBRA ROAD . POSTOFFICE DRAWER 28510 . BAN ANTONIO. TEXAS T30
sy 13, 1979 ( ATTALHMGAT 3 )
> i&. D.°R. Quattrociocchi .
~% Bechtel Power Corporation
_{ -Crand Gulf Buclear Statien
715740 Shady Crove Road
Caithersburg, Marylend 20760
Sudject: Testing of EYS Condulet/Cable Assenblies

W el gy

Reference: Bechtel Job Ko. $645

SwRl Preoject No. 03-4574~001

Dear Mr. Quattrociocchi:

This letter %3 to document the testing performed on six CiS conculet/

cetle assexblies for Jechtel Powver

Corporation at Southwest Research

Institute. All cables used for testing were furnished by Bechtel.
The setup and testing of the assexblies wvas perforned as follows:

; Lach EYS condulet assently

vith the prescribed nusber and

type of cables was potted using Chice X fibver as & daming

-material. The assembly wa
hours.

The pressure gide of each
Corning silicone rubber se

.y

s then allowed to cure for 24

cable end vas sealed off with Dow
alant which has & useable tempera-

ture range sufficient for these tests. This wvas alloved to

cure for 24 hours.

- Each condulet/cable arses®
ture and before any testin

1y was then placed in the test fix-
g vas started, the assently vas

subiected to 3 pair alr pressure and checks were made to be

certain that the cable end
leaking.

&. Lach condulet/cable assend
and 30 psig compressed air

s exposed to the pressure were not

-

ly was then :ybjocttd te 10, 20,
for fone hoUT at each pressure set-

ting. A leakage vrte for each assenbly was established using

s precision bore flortator
air-met. at 14.7 peia pres

. Lach condulet/cable assend
hester tapes and subjected
hours. A Jeakage rate for
condensing \he leakage ste
gl/zinute. This was then

tube S/R Bi«27-10/70C standazd C.T. .M.~
sure and 70°F.

1y was then wvrapped with flexible
to 3 psig, 3I0°F steam for six
cach assembly wvas established by
am into water snd measuring it in
converted imts cubic inches/hour.

-
X ()().)E;lfL
- TELEPMONE NO Si268e 3111 »  TELER WO MY e TWXNO PIbI 0N
Y,
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Mr. D. R. Quattrecfocchi e & July 13, 1§7%

6. Lach condulet/cable assembly was then subjected to 30 paig.
330°F stean for one hour. A leakage rate was established in

the same manner.

1. After one hour at 30 paig, 3J0°F steam, the pressure and

- tenperature were reduced to 15 paig, 250°F for 23 hours. The
Jeakage rate for each assembly was taken and recorded after
23 hours at this sustained pressure and temperature.

8. At the conclusion of the stear tests, the condulet/cable assen-

blies were s.loved to cool to room temperature. Upon resching
room tesperature. the assesblics were subjected to & cumpressed
air test of 30 psig for one hour. A leakags rate wvas established
for each assenmbdly,

Fnclosed are photographs of the potted condulet/cadle assexzblies and

test setup. All levkage rate data can Le found in Table 1. A detnriled
poiting procedure which was used for the test samples 43 given in Attach-
gent o, 1. If you have any questions concerning any part of these tests,
please do not hesitate ro call me.

Lo

Senior Technician
Special Projects

LER :sak

Enclosures

cc: E. M. Briges
R. C. DeHar:

REVIEWED:

277
q 7
fééé f: : ;_ ;:
‘George K. wolie, Mangjger

R

Special Projects

(2428 v

/S
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2-1/2 INCH CONDULET/CABDLE ASSEMBLYES ATTER PO

FICURE 2.

N

S COMPOL
(Exposed Cable Ends were Sealed with Silicone Rubber Les
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CHICO A

)
-



{
#

" e
.4«. &) s .
oxonn.“ ..\;.W.w ‘d‘.’ssv - o ‘l.
1% L.bn AP
Pidies 47 .‘..y..‘....,_..!. ,

LAl o e

wrd

-

6 INCH

.-
-



"- 1.

» .,0 -.
. g l&-v..ﬁ..

.
.

’.i.q...
s Lo Y &
A

-
§f

’
»
L

00

LR T

EAM LEAXAGE TEST SET UP

sT

FICURE &.



-

INSTALLATION

BETRUCTIONS I s

L

CHICO X SIBER
For Cre so-Minds Secls
for Hemordous Location:

PREPARATION OF CHiICD X DAMS

1 Remove plug's) fram sealing fithing
2 e dom in b’ W o seoling titting wiing Thice X in
f)l: wing monne

NOTE
Vertico' fittings need dom anly i botiom hub
Keraontg' [itings need gam in ba'™ hubs




o Using ® hon o shich force eonducion spwend M
moning DO NO! USE METAL 10015 ipi

B Pach Ohice X fiber Inte sundu it hobis behind carducios

‘ Push sond wier ®wey e Mu‘ ..Q‘~ o lerce

e aport
&) Pack libe! batwoen AN wrovnd cordd utrers e hubis)

NOTE
¥ conducion me 0K insert lemserery waader
wedges betwenr sonductors to o in heiding
them apari. I I important Hhe' aanducion be
sepureind lram snch ofhal o woling wom
povnd will awriownd soch aanducs

o Poch fiber tnte hubs) in bent of enduciens Complond
doms shavld be fivsh with conduh bushing

bl CAUNION
Don't logve shrodi of libe: stirking 1o wolls o
enducters Such shiads larm ghonnels the!
wle~ loobage

Dl e B

3 Mis ond pou' CrovveMindt Ohice seoling campound
sxcordance with instructions lysnished w % compound

CROUSE MINGS COMPANWY
FIREY V75 Syreure NY 1320

iy




ATTACRVENT WD, \

IYS CONLULET/CASLE ASSEOLY POTTING PROCEDURE

ing of the EYS condulet/cable sssembiies vas performéd {n accord-
b the Crousz~Rinds dnstallation instrucrions furalished wvith the
s. A copy of the dnstallation {astructions 48 enclosed with this
.

N e

A1 cables vers cut to the appropriste lengths and cleaned vith
Freon precision clenning scolvent,

4 e ceH'r ends that wvere o be exposed Lo the pressure were
‘.

ssaled vith Dov Corning silicone rubber and sliowed to cure

L)

The ¥YS sealing fireings were then placed in the horizont

tal
. rogition with the threaded plugs removed (see Crouse~Binds

instailation Instructions 1F281-Rev. §/75) ™e 2lectrical
cables were then run through the sealing fittings and centere

.~

1 i
Ceouse-Rinds C

wico X fiter was then tightly packed around anc

be tuees the cables dn the hude of the sealing n

Yas tasnen to make sure that chare Vas an ait

cenductor. Care was also taken to make sure
av shreds of fider or the walls of the fittings o

ductors thetaelves

n -
N
-

-
¥

L 14

o Chico ADS sealing compount vas usec 'O
amcunt sufficient to make T ¢ CO1
¢ vas Bixed The

Y

22l the assendlies A
pour for «ach assexdl
S 48 tvD Putls Dy
volume ot Chico cor;ouns o one part water and 1T ®must be
4 ean tentaliner aasch time The compountd wvas ther
% the large opening 4n the fitting making sure ne
eveloged during the pout Both plugs were ther
LY J 4n flush with the body of the fittiag fOTCINg the eaxtejs
; sealing compound to exert pressure on the {iber dams &7 each er

o
>
~

l 6. "ne ¢ mdulet/zadle sassestly was then set asice t¢




JNTTALLATION
. ‘RETICTIONS

-
-

{

e !‘ﬁ.nd £ loce ica! Coda In Article 301, Sectian 301 .§,
O L Divisiom | ond 2. reguira the! savis be nemlied =
el places Ths s to pravent e porage of gones,
vep s, & Hames hraugh me tondolt Liom ano poction of e
oleciriza! instpliotion o snothe perhon

Whilg o' ¢ Cody reuvicement, B & considernd goud
practice te sectenolins leng cendull rvmi by dnaerting seels
no! mare then 30 te 100 feet apon, depanding wn Whe aan
vt vae

The Coade in Section 502 5 reaviter soals in Cluss U lwe
tions wnder certein wandions CrovieMinds soniing lithngs
e be vsad 1o mae! B raguiement

In Aumid stmospheres o we' locations where B is Hkely
the! waler gon gor entianice o the (nterien of enclotwrm eor
runs, the runs thayld ba inclined so the! woter will not eallwe
tn srtisivres o oo seols byt wil be led 1o low points whe's
¥ moy poss out hiovg EID asplosonpros drans

Froguently thy arcangement 3 runs makey this methad
Impractico’ i met impenikie In svth imstances wpen EID

s ez’ Nitings shauld we werd Tiess Fitlings wered
wormiyl accumylgions ol woler gbove the seel See Sectiorn
501 .58

In locotions which yaue!ly ore tonsidered dry, swrprising
amovnts o woie lieguently callect in conduit spstems Ne
ondvit syttam & wirtight, therelore 1t moy “breaths T AL
ferncie inersases ond decresies in lempareivie ond o bave
metric pratsure vt to weather changer o dua 1o he nature
o the procens warried on (n e lacation whare the condult @
fnstal v will cavse "broothing "

Cutaide oir k Srows intp e cordol! systum when ¥
“preothes b “ I tha air carries swlicient moniture 1 will be
orndentad within the system wher the tempergture decrease
aatl ghilis this 0r The imerng! cond tions being unlovorable
be sorsorgtion. e rasvliont were scumuistion will remain
& be cdded te by repetitions of the biewthing tydle

o view of this lihelihood, insvre agoins! swth watn ety
—  mylations and probable subieauent insviotion follures by
solling 2D droir seel o B0 imspection secls ever L
eond ions prevulling 8! the time of plonning ¢ lnsielling do

ra! indicols their nesd

S..lui finings sre ' viod by Underwriten (o wieein,
e, for we in Cluss | hamerdous bestiow = i Ches oo
pound snly. This conound when prope 'y mizsd end
povratl, hardens A5 8 Bums, seng mess wh. B ik Bealubl-
I wotsr % net rincied 5 petiolevm pradecns, wed i wo
sofiened by hawr 1 wil withyiond with wmple ssiely facte
procaven of e saploging opped geser o ~IPOs

Conducors sanle! (n hy campe. d ooy be mpoise ¢
rermoplait ¢ @ rubbe nawl e prpe

Only sagviancad arely! »odmes sheold fac wvicgntd
wil. wotir | the Sar witing o pas g he wnpwnd
rproperl ocde el 80 we higes Winrg veres! sl be
doorad ¥ sroughly Belers maaing Abe Tulmung

DR -

(=SS 4

. CONDU SEALING IN HAZARDOUS LOCAYIONS e
USE ONLY CROUSE-HIND3 CHICO X FIRER FOR DAMS AND '
Ry CHICO SEALING COMPOUND FOR SEALING :

Yype VS

EYS sealing fitting: oo b matelind »
wortks’ o hormente! apdivil reic

Tupe EYIY K" o Ivvesdnd o0 vae
with 8 prmbingtion vertiy ond hardien
W omnssl wn (Powring syt U 8 cer

Wea e |
W
'l EYE! sarine (R™ 17 for vertico! see!
‘ ; g only hove g g epening enae cen
duit sive lorger S the hut s
§ A
L 3
FVSd ood 11 cevien (MW" w &%), ber { "'..
bheraonte’ o vertizal swoling hove sep be

srote liliing ond demming spenags

00

$woling ativetion fe B854 Sovin ool
BrS)1 ferimm

Wher sealing vertica' ot dutts, @eopound it povred
through the pipe plug spening abova the caver (Fre imalrw
tions provided with Chico X Fib | :

For horizonte! aoling 3! the i\ through 4" st er remove
beth eonted plugs fran EYS

Construet gamns, per lnstructions previded with Ohco X
fibe:, in both ends of %y EY3

Piepore Chics su' ng eampound i ousordone wito in
stractiors provided with Chice sonling compoung Poyr the
sompound thieugh tha large sponing

Replee plogt. ond wrew in Hush with bod, foriing =
cmer scoling compiund ‘o wrart pravevre agoins! fiber doms
o soch wed 2 sl

Tvrr B3

(25 seelrg Ming: erv fo wae win
anrduin conning B ony engly - verhcy
ho aentel g in bel e

Sae '} w3 inclun e hove round
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