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The. gues+ ion of +he r ma l loading on co b le. + ra y
su ppo r t s has been rais ed by CYGNA in Issac
N o. 19 of +he i n d e. pe.n d c.n + A ssenmen + Prog ra rw :
i. e., " F o r- s u ppoc+s i n s+ g il e.d in +b e. R ea c + o r-

Bu; id in g , the loa d s o ss ociq + e4 W +h q L O C. A m a y
be o pp i; c_q b l e , in cluding pipe w k s p , j e.+ i mpi'B rn en t,
and thermal lan d s . " T his s 4ai c me nt is bqsed

4pon +be loa d co m b in a +1ons s p ec.i f l c. d in
Sec.+;o n 3. 8.4. 3 of +h e cPsEs FS A R CCl for" 0+her
S ei s m : c. Cat egory 1 S 4ruc +u res ." Scoccal o f| 4h es e
load com bi no+io n s in clu d e. +h e +h er ma l' lo9 d s a s sociq +ed
w i th p os tu in te.d herma) accident condi& tens . im _ . _ .

-

4

The pc rpos e of %4 calcu l o +io n i s +o e o a l g s t e. +h e mt
l oa d e. H e c.t s on cohle + ra y supports and theic L.

a n c h o rq 3 e_s and- d e.f er m is c w h c.th er o > no t s4c,k lands-

O desdn
n e.ed +o be in clude d in th e. i v er t f t c 4-ton
effo t.of c.sble. tray s3sfe,ts C.R S E S.

Accordi ng to loa.d consth+ ten s. spect(,ed th the
ersss (SAE. [h j Wh'ck Arc o vn*ivid of' WI HL b Se,

gWen in Mc N E c, M and& Ns IEcVieir,M Plea [WP) j
.rwust be, _addre45cd [ Whe A. . p rc se n.fIrhetAtad

loach y+ herd
a . n o1 u .ta

$*c.tand whe n lea.dl cauhe
4

fic.,(y utiute
swea se a

Sr.ci +fte,rm. J l ead 5rsAe e,ci t*<t o

sec rdarq adin esses ,wkees %w, Issa s are.
_1$&lf - 1iM1f) iA. ncj ,4re,. 4 o,d Wharc f(4, swa.fc,r/A,(5 ._

-.+ . : ucer . 4 ven S ,54
w ; % s, , SysF e ewrw

s+rwc+ m t o r-.
..I a d s c a d a ,+ 1ead'+o

'

ilaref |And +hs de net need +, led com?dered,
7

|
,

b U

aos no o 7,10 - o 4. i e
O [| WM 2./5/87 h (Al67 WQQ cacmo

im-- F fn-Z.~1 23may av para caecun para
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laspell h4's ps.cformed A, r-sVIen? of %e FS A E *, And
cetst e a des 1y 4ocwvte ats & o % s.e a v ci ca. r- po Jes
glo.n ts - inc.i nd q f4 31(+i ne 'b , Brard w .oet , $vran jy
M o hn, % d 016Lo Lsayanr. t4one. of use
7 a.n+5 ha.v e consdered fh*M i e a.cl 5 in +A.aI

eva64.H o n of cAte &q system.s . A|| of |these planh are of ne s a. m.e.: ving
desty . As cesss an.d 4. L are.We++t np o u.s e NSs5

%e . s aw Irceog pesikm.. of not constdee.in9 hem lloads in h e evaI M on of c4) ele. fr q cy Ste an-5 ,.

s.o Stu,.oway .
.. .

.W.
Th e . c.a h l e. t ray s y s +<-m s. qL C P_S ES _ U n ;il area K
c o m p r i s e.4 of 1: 3 h+ 3q3e.steci +ca3 s a n d s-f rne.Orak
s t e e.1 s u p po r t 5, S + =. + i c 4ests o4 ca b) e +rmy!s f P-l
shu that +he c a ble. t ray s are i n d e e.d duc.t;l4. by
d i s play s. 3 Isr3e nen i;n ca r re3 a n on load - d eflec.+i onia
curs es b e_fo r e re.ac.hin3 4h e _. u l+i,, .t % Ioa d. The u l. i s .
4r-4.y 54 pe,e h a.r e. 4 % eased ,f s+r seN ec.I
st ced s ec4, ,45 ,

The )dtec&t duf3(N v!h+of-
fk

m1id carbon ste e.1 mckerto) 'ensares %.s.-
ser/FsAE Sciforia, g,r g, agt [$eco nd acq , gg,(f -
limW3 lo*ds _o.nd d uc+-t le... Aafer1445. A / or . tie..
+rgs and s.pports 4nd &rma,( l ads aeedinot
be eu.Isued, |+ .mst he skovan , ka aeter , W .+
%t> conclos;on eo.4 he s p p t ied Fo +h.e-

Si' sed - to - sen e re te, A nch age defa.t l 5 , -.-. dels,q s
Slah -hdd uc.+ LI i3 Co -E 6 e s c c.o o n cut-i o n s_ ._

cdulc4 .be.J'goucr n ed b y +-h e. h e.h a v io r o f ' concrc+e
IN.s tcA d. $E s+ecl, they might b e. s u s c e p H b l e.
feb h 'e r Ma) leadin c3 4.u n naugh h e + ray.s and
s uppor t s are no t , The. follausinq. ste.ps w i l/
b e. . . u s e cJ +o e v al ct eic _3 he._ sus c e. p +i b l d p o f _
siec.I - 4o - <- e n c. r c + e a n c.ho r a 3 e.s +o. +hermal

,loading.
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j 'A wors t 'cas e c,ondiHon will be. c,o A s i d er ed , +ht s
ra w of ca bl e + ray us it h +hebeing q s 4 rgi g ht

max;,auen a ll 6 u> a b l e- spac int b e,+w e e n . lon g i tu A Ing ic

Suppo r4 5 OL. k0 f 4 .. *I-ongiS% dank \ 54fpot%5 4fL .
he l e g e'hd ; n s t dirce Mon , therc hbege. e.cl I y res h .'me'g%

B
+he +he.c.asi 3 ro w th o f t h e. c_q hl e tray , ,4 0 -f+usin3y
+ h e. n. a t / m u .n ctllo w a b le spacing of [ 10].

6<.horen long i h ainst suppe+ s 4 k e. 4k < < ,n a l engmt a n
w i ll. . h e . rh 4 5. i ,6 8 7. ed .*

..__.u__ . _ . . .

:2. .. . s.-

odle wat M . l.e. . i a
re.hiu a.% .syi.+%Stuk. in #4

pA * o f W W W l.a+t hsed +. .._

aepeate6, Rawws c., eredit._mtit % lo< _} E' t
+al n M . Wu, rM ~tew 4 M Q s L4 4 i.1._.
6ktcl enn he los ud &nd ). L_.-
em vJo-r wer& e MrHm. V

O -

t t

. . . . . . - - - 1 . . . -

Th:s A 0d +. s y s +.cm w o uld co n tsis : at leas t
4 k e e e. fray spl ice si, . +w o +i cy 6 . +ra y co nn e cuens
and fwo go.4 p p a rt -!+0 - strutdwr t C.o W n ecf I en s ..

- _l p.1c AILULc._.a uitsgA _ bolt _kalecfetc Ao ohacsg e c_ _.y
I'da l/ 81!! i[9] o oe'e si 2.ed
M AA_21/l4 ?! o u ers i z.ed E41. 'nd o the r : bo t t

holesa

A s s ti m. 4 3 nes e
i

ke.1h_holejo vet si t.cs , th < c.y p e c+ed s lu c 14-
'

th e'

in_
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7% r m al e row tb of +h r e e condi4 ton s n eeds +e b o.
c o n s i d e r e.q . 4) +he.c mat g ro wth daring n o r m a l op er4+io n,

and sku+ do w n con d;+ ions , b). ma imum +k < r mal g ro w Hx i
dar:q q ps +u t = + cd b e en A . in s id c. _ c.e nkin m e.at i t_
c..njunc.vtan wi% q scin:c <:.v e. n * and c) madawm

; th er mal g row 4h Ma+ cowld occue A t A q t i m e. .

4) o perdi n $ Ther mal. L oads ___ .

4

D u ri ng no rm4 | opaca 4 Ion ac ol Shd d ow n co n d II.U on S
+ h c. m q g .' M u m t e m p e r a 4 wr e- c.ha n g e. |i s reta+iy61 y

s matt (las %4 50' EAreds.;.F [ t o 3 ) L and 4 in c e._. .+' .. _/
.+he. + c mp eca 4sr <... c.h a n g e. o c c.wr.s_g ra du all y ,.. +h p
.ba;lding s truc.+nc e s wi ll heat up a f M e. s am t. .

ra t e- 45 +ka c.nble. fray s y s + e m s. . Th e r e f o r.d,, .a n.7._
_

_

c 0 0 e.c 4-l u e coc Mtc.icni of etpans:(on egua|,

to 4he d i f f er enc e. In the- co ef f ic.ien+5 o f'

i .cy p an sion . f e t- 5 tec-l [. s] _ an ol _co n c e t + c. [ lQ .
I i R e. differ e n c e, is q p rogie oft |3 1. o x 10' ' ) . can

bc u s e.d .
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I b e. prob 4bi|ih Oak Q Loss o f Coolant Acc.id ent (Loc 4 )
occurs in c.o nj w nc,tio n w I th a s c.i s wh ic. e.v en k i s tiot

; a C,ree(lble. c.v ent ,, u nl es s M e. S e is m I c cocnt in; &l 4+c-s
+hc LOCA, 6 ige 4 s u oK circa n 34.nc.e s , th e. madmum,

duei'n3 an e.a r t h mus P - b e.+ c.a. p e ra +u r t. c.'s e_
d e.ter min e.d , n e.gaglcede+ernteed. Onee. mas:mm +wrecq4urs,

chang uiculd b e. ase.d h dc+ermin c. h Ahere=| S cow %
'

and thus M e. possibic subsepu enE thu*iat 104 din 3,
'

A us cs t- case siNa+;o n can. b c-. pos hinted ha s ect . _
4 pa n nc fe lleur lo c) co n s er v a +i v e- A ss 4A p h'o n s :

-+,

s .b. .. m.

1. The LOCA is in i +-inted simul &anc.ausly . uiin!_ i
ne e n s e,t a f t h e. Gefe. Shutdousa Earnpal4c (SSE)
so A & th e, roa xi m u m + i m e- P o s s i bl e. is.

allow ed 4.c f em p ecabr e. changes to o c c. w r ,
O'

2.The m4xi mu m. se,is mic load ing .occwr.s qh%e-
end of +ke SSE C i.e. at 6 = 10 second s ) .
concwcrent utih n e ree x im q ,n th er m| e. Hect .

3. The. LOCA wk:ch occwes is 4ke. Double -Lided
Pwm > SucNon. Gatllotin e C DEPSG)2 i . e.. .+h e. o n e.3

proc uc.ing the mes t rap id chan3 ej3
'

'

( n'
,

& em p erg +a,< e. . [ 13 . ( F ;3 ure. I) )
i

d
! ' j.The. . cable fray s are cypos ed fo be LOCA

'I._y
f- cadica n me,6+ ov er- 100 */o eG thcir swefece,._

_

.u. aren (; si4a1 and ou4). I
.
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_. MNa.aibhc s e- w ers't c as e c.on el ' + ;c ns , te m p e ra+wre

fcI= 'I %+h e _c,4 b l e. _A r a y s_c a n - be e. v a l w a + e.d . _ _ _ _ ._
.+R roQ kilhe.- (o llo w i n 3 egu a + io n CB):

- 2:h t

1 T, .T,J e. .f c L_ _ __ _.i T, _ _ (11 _
T:e

w h er e. ; T = + rq +e m pe ra t ur e. a t + :,w e , c (*F Je
: ini4ta) % + cmp eca+wr s (. * P )To 3

. . ._Tg =. 4 m b le n.t _i e m p ec= 4 wr.e. qt A l m e. , t (*F1
h: b eg+ Mns f tr c o ch ic i c a t a t + ? m'c. ,t ( BTU /R A. FT3*F)
f: by realectal . dcas ily C Llir / FT3 ) .

*

c: M spec.? f ic heat C e,TUU.S. * F )y ._ . . . , .

L: tr 1 +6:ckne ss (FT) _ _ _ _ _

ja;
. . --f$.a -

h44 tion I h4s been cu Qlunk*-CA A 4 m tr Cells) q E I^ 1_ _ ..
One - S eco n d ster v al s with 4-h e. fc54 Ifs i3 ve A n

( E e c.+ ; e n 3.0 of +ht s c ei l cu lg+ i o n , k n ew ;,, n e_4

+ cay A <.* I ud wr e.._ a+ . te n _s c. coa d s_4.4+ c , _h e . e.a hpake
is t a i t e = 4 e d , th e. es p e.c.te.ol 4-k e r ma l 3 rowth fo r &L:s,

c e n cl + :s o can b e c.alc.u labt tre e secw.n 3.D of +su calc. ),'

c) Acci d en t rhtem a \.._ L o gd s
_ ._

A s for +he. con d i N o n where mast mu,n th er mal growth
co u tcl o cc u v- 'q the mos+ crifical case. [.l~1 is
n e. 0.So 8 ft' q tim e. , .:

spi;+ G+eam 1 in e- B r ed. (s i 6 )
_-- _1.& 7.oA_P.oxe r . . The.. s L8 + mp ec, hr.e, _ pro +;ie

(fifir!alS ) ishows th e mad mu m t e m p e.r a +w r e. chan g e. .

; ids td e .Co et n m e.nt . $;nce th er c. is no huf
4 L.'nsa se da+a for ne SLB, i+- w i ll b e. A ss u m e.4
IcE n s ev- v=4 ?oe l y that 4he cabit tesy tempera +4res

,

;
. . ._

|
'

|<

a
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et Ahe s<t m e. rqh as'.Be vapor lo sid e.'

- - ~_ c,

.wini. . Als o, tL < tem pera+ u re ._ chang e_ of..' '

%Ci:n tetahl ce n c r (A e s + rq che es (. P i p e e. 4):

.MLi th e__[t4 k-en in4o ci c c o <.4 n t . The r e.s 414-s
' p pew .id Sec + ion 3,0 o f- this cal g l a 4.t e n ,a

. - - _ . .- . -

2.1 R e s+csin sd Graus

S'nce. t herm a l l eg.olln y ca n . o n 1 _o cc u r. w h e n9
| 4hermal e ce w +k Is res4cained, only n c. n c.+ 3 c e w + b -

i . e. , the. +o +q l ml n u s t h e. slac.k in tp e
de.3rew+b

,

+ c c p, i r, e if. Yhe r m al loa d i a 9-.T] sq s +em , w ;[I '
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The. +cwy . + h i c.k.n e.ss , L , w ; ) \ b e f o r th e. l .'3ktest
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tem p eca tu re. c. hang e wou\d b4 2. i ? * p - 3 9 a F = .17 3 * .
c co c.. this da4% +- h e. ther.sst 3 ceWth w o w( d b e.. ! .i

I

a
' ~
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