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B A wilersive study on the 8ging characteristics of the «50 m0 4'ng
material ysae for molged parts for nuciedr &5 cations has been (¢ ¢
Thig renc 4 oot ments the times reQuirec for the yitimate eiongat e ‘
mis material to gesrease when die cut shecimens were exposes 10 tempene
tures between 136°C ang 175°C. The values are given 0 percent rete’ v
of the original valye anc cover the range of 70 percent to 30 percer

- These 4ata have been analyzed vsing & 0 percent retention of elongatior
a8 the enc point The resuiting Arrhenius plot, when acjustec to an enc
!;’ of 11fe of 40 ymars at 90°C, ylelcs @ series of times &t various tempe~a-
»

Jres far pre-agiTy the materia’

v
¢
The =eauirements for electric cab'es and reiatec materials suth a5 ST §
ns i ating parts for nucledr power plANtS are given F 1888 383-.9 =
. Thie ancument states that "type tests for gesign Dasis gvent concitieg

shou'a coansist of sublecting nonages anc agec cables, fielg s>'ces, on
commections to 4 sequence of eny ronmenta)l extremes wnich simyiate ine

= me severe postulates congit.ons of & gesign Dasis svert ang spes frec
eancitions of installation.”

ne ag‘ny reguirement is fyrther explained in anoinher sectiior pf 1EES
’ 181.1874 wnich states, "The basis for estaplishing 1ime ang tempenatune
; cangitions for aging of sampies o gimylate the r qualifies 1ife may be
that of Arrneniys plotting or other method of prover valigity ang ag:s ica
b ty for the materials n gquestior v

1t 15 generally specified that the ges’ign Yife of a nuclear genamating
. station is 40 years and thal the majority .f the cables usec 1n ine pnt

P are ratec for @ 90°C conguctor temderature Actud) coOnGuCLOor Operat'ny

temperatures typically will Le lc <er than 90°C 1n use Gue Tt lower tha”
*maximum gesign® ambient temperatures ang cable derating practiices —
Ales molcec parts are typically not in contact witr the acty congusier
ftself It is conservative tO assess the #g'ng performance of tne -i& by
. 3 -
moigirg material at the rates conguctior temperatyre. The cables anc .

splice systems must, therefore, De agec to the equivalent of 40 years
11fe at 90°C before being subjected to the radiation anc Oesigr Das
Lems ’

nn

event reauired Dy the stangards. Since unaged systems must a $0 De
tested 1o the same radiatic® ang des ign Dasis event congitions A cat'e
gystem passing the tests in botn the agec anc JNages Concition wou s D

gualified for the gdesign Yife of the piant
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Groups of five specimens were periogically removed from each of the ovent

ane the elongation medasu’ )3 ot @ crossnedc speed of 2 inches per minule .,

The retention of elongation was salzylated ang the values plottes as

ghown in Fﬂ,u'c 1. From this plot, the time corresponding to @ specific

;ctcnt‘on of .alongation could be found. Thig information 18 given 17
aole 1.

A Vigt of sata acouisitior equipment and calibration information % §iver
in Aopendin A,

ARZWEN] LS PLOTTING

whes the times 10 reach @ selectes enc point At severa’ temperalures ate
plottes on 4 Graoh with tne logarithm ¢f time as the prainate eng tne
reciproca)l of the absolute temperature as the abscissa, 1t 1§ $3°C 10 ve
an Areneniys plat. The 1EEE stancards 6o not state whigh end peint
should be selected. Therefore, it becomes important to choose one that
is congistent with the aoplicatinn, There are many possible parameters
W iCh CAn DE uses to select enc point criteria, suth & retencion of
elungation, retention o tensile strength, retention of grelectiric
strength, anc v01t07¢ witnstang tests after @ mangre’ den¢ test. It s
also possidle to select an enc point not basec on percent retention of
tre original properties but on @ specific value of elongation or giglecsinit
steengtn after #§°N§.

For the work described in this report, 8 retention of 30 perce’. of tne
original elongation was chosen. The reason for &t o cnoice wes that tn's
en point left @ wige margin of safety anc was @ logica) ens peint for o
materia) $tudy. Since tne ultimate elongatien of the 52 material fn tne
ynages state 1s <ypically over 500 percent, & retention of 30 percent of
the original value woulc stil) give an yltimate elongation value of

over 150 percent, This 1% we!l in excess of the amount of elongatieon
neeges for any functional purpose. Some wire insylation in nere’ use
nas less than tnis amount of elongation initially ur a5 many actures.

For clarification, the resu.its presented in Taple 1 for 30 percent
retention of elongaticn are giver 1n Tab'e 2. Using these resyl®s @8f
Arrnenius Dot has deen drawn and 1§ shown in Figure 2.

N0 592
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DETEE ¥ NATION OF ACCELERATED AGING CONDITIONS

An extrapoiation of the data based on 1inear regression analysis Ing Cates
that the materia) will retain 30 percent of 1ts initial elongation after
40 years at 103°C, o temperature 13°C above ts reguirec ratec temierai.re.
Therefore, to Getermiie appropriate accelerates aging concitions for tae
purpose o 2"e-397ng specimens for DBE tes®s, & 1ine may be Grawn wn'in
passes through the point corresponding to 40 years ot 90°C ang 13 para e’
(1.0., some heat of activa.ion) to tne 11fe curve. Such & line 1§ snowt
as Curve B of Figure 2. Now, any point along Cu=ve B represents &
time-t@perature combination that may de ysed to pre-age sperimens 10
simulate eng of 1ife congitions for DBE tests. A few suct -ingitions are

iven 'n Taple 3. It can be seen that an eging time of Bz nours At

§0°C 1s & practical anc valic set of congitions for accelerated pre-ag’ Ny
bases on & design 1ife of &40 years at e0°¢.
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A”!NEEX A
L1ST OF DATA ACQUISITION EQUIPMENT
INSTRUMENT ws StiaL wo.  MODEL WO, RAGE
Temperature Recorcer Honeyve ! 08210735001 {::Olllﬁflzd- 0-300°2
Instron (Calibration Instron coses s cne 8 Lb.
Weignt)
Ingicating Pyrometer .ee Corp. P 7088 0-500°F

The instruments 1istec above were calibratec against stancarcs tracesdle
to the Nationa) Bureau of Stancards or an acceptable natura) physical
stancarc per MIL-1-452084 and Ml eLe48752A requirements.
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