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~ 1.0 SUMMARY

§ix Raychem test specimens, each consisting of four cable break-
out and four end cap assemblies, were subjected to a8 test pro-
gram based on the guidelines of JEEE Standards 323-197411)

and 383-1974(2) to determine their suitability for service
within the containment of a nuclear generating station.

The test program consicted of:

. Thermal aging (0, 1000, 1500 hours @ 150°C)
2. Ragiation exposure (200 = 290 Mrads)
3. Simulsted loss of coolant accident combined with main steam-
line break (LOCA/MSLB) conditions while the specimens were
energized at rated current and voltage. (20A rms, 1000V rms)

c‘ The electrical integrity of the specimens was evalyated by:
1. Insulation ~esistance measurements at 500V d-c.
2. Voltage withstand tests at 3600V rms for 5 minutes.
3. The ability to maintain electrical loading at rated voltage

and current during the simulated LOCA/MSLE.

The cable breakout and end cap assemblies demonstrated satisfactory
functional performance in thir tesi program. A1l specimens had’a
high insulation resistance (>10Mohms) and, with tae exception of
end cap sample 2-1wWl, passed a voltage withstand test at ihe con
clusion of the test program.

The test program was conducted by Wyle Laboratories, Norco,
California during the period of August, 1879 to Fevruary, 1580.

2.0 TEST SPECIMENS

0055039
. Each test specimen was comprised of four cable breakouts and

four end caps forming a loop as shown in Figure 1. The cable
breakouts were tested as part of a transition splice assembly
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(1) Kaychem Cnmp Connector, DBOS 1

(2) Raychem WCSF-N, Insylating Sieeve. Size 1158
€ inches, S 1118 Aghesive

Raychem WCSF.N, Insulating Sleeve. Size 30C
15 inches, 51118 Adhesive

Raychem WCSF.N_ Insulating Sleeve, Size 30C
21 Inches uncogted

Raychem 403411252 Cahble Breakou!
51118 Aghesive

Rockbestos Firswall Il Insulates Cable
SC. 14 Awg, XLPE insulation and Jacke!

Rockbestos Firewal' |l Insulated Wire
VC, 12 Awg, 030 inch XLPE ingulation
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Severa! other types of sfecimens were 2150 teste
This report covers

program and are shown on the mandre).

only the cable breakout &nd end cap assemblies. Tne

Lther

specimens are the subject of separate reports.
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" 3.1.1. i S accom-
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in the water is shown in Figure 4.
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Accigent and Main Steam'ine
Environmenta)l Exposure

The specimens on the mandrel were placed in & test Chamber
capable of exposing the specimers to the steam and chemica)

| i "onment shown in Figure 5.

on leads were brought out through penetrations in
to allow the specimens to be energized during the

The specimens were energized at 1.0kV a-c to ground
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resistance in the - increased at elevated
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During the course of the LOCA/MSLB environment exposure, 21|

energized specimens held the rated current. The capability to

supply voltage continuously throughout the test was imp ired

on some specimens due to insulation failures in the test loop

other n the test samples themselves The 1.0kV a~c was
d on these zpecimens when the fuse opene
of the anomalies associated with the

in section 3.4.2.

resistance values measured at selected times during

\

CLE exposure are given in Table 1 on page l4.

the test profile (Figure 5), the test ves-

water., The specimens were then given 2

and the insulation resistances measured,

lation resistance tests are given 1

$ then opened and the cause for some of

- - @

unaole to hold rated voltage investigated
the specimens in place is shown in Figure 8

<t specimens after remova! from the test
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The extension wires were cut inside the vesse)l so that the

mandre! could be removed This also a)lowed the test vesse)
ons to be inspected. It was found that some of the
the peneilration had a low insulation resistance ang
pass the 3.6kV a-c voltage withstand test. The
specimens associated with the penetration wires having a low
insulation resistance were retested immersed in water (see
The retest of specimens 2-1R
of insulation resistance ang all
voltage withstand test. The low values p
imens can therefore be sttridbuted

vesse! penetrations and not the specimens







3.4.2 Post LOCA/MSLE Inspection (cont inued

Some specimens had high values of insulation resistance through-

Na'e

out the simulated LOCA/MSLE test but dropped in insulation
resistance or did not pass the voltage withstand test when the
looded with wate=. It was found that the low values
were caused by cracks in the extension wire insylation away from
the mandrel area. The sarples again had high insulation resist-
ance values and passed the voltage withstand test when the man-
grel was removed from the vessel, the extension wirgs repaired,
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3.4.2

4.0

L L

Post LOCA/MSLE Inspection (continued)

Visua) examination of the sleeves used over the cable breakouts
and end caps showed surface degradation and some superficiil
crazing. This was most apparent on specimens 2-4 and 2-5.

A summary of the findings ouring the post LOCA/MSLB investigation
is given in Table 3 on page 16.

CONCLUSIONS

Six test specimen loops, each containing four cable hreakout
assemolies and four end cap assemblies, were subjected Lo an
extensive test program including thermal aging, radiation
exposure, and simylated LOCA/MSLE environmental exposure.
During the LOCA/MSLE exposure, the specimens were energized at
rated current and voltage.

A)) specimens demonstrated satisfactory electrical performance
at the conclusion of the test program. Wire insulation cracks
and low resistance of some wires in the test vessel penetrations
¢rused apoarent low values in some of the specimens, but sub-
sec.ent testing substantiates the “unctional ability of these
assemtlies. A)1 specimens had high insulation resistance values
anc (except for one enc cap assembly) passed the voltage with-
stand test at the conclusion of the program.

The results of this comprehensive test program confirm, by type
testing, the adequacy and suitability of the Raychem cable
breckout ano end cap assemblies for use on Class IE systems
within the containment of a nuclear power generating station,
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TABLE 3 (CONT.) ’
POST LOCA/MSLE INVESTIGATION SUMMARY

Specimen Aging Time  Time Voltage
NO. at_150°C Was Applied Results

2-4R Unaged 15 Days Cracks in wire insulation.
Pasced subsequectt VWT,

2-45 Unaged 1 Day Crack in cable jicket anc wire
insylation. Passed subseguent
VWT.

2-4nl Unageu 31 Deys Completed tec<t.

Zednl Unaged 1 Day Cracks in wire insulatio .
Passed subsequent VWT. &

2-5R Unagec 31 Days Penetration failure. Passec
subsequent VW,

2-58 U~ aged 4 Days Cracks in wire insulation.
Passed subsegquent VwT,

2=5ml Unage: 31 Days Completed test.

2-5w2 Unaged 18 Days Penetration failure. Passed
subsequent VWT,

2-%% 1500 mours 30 Days Post test failure in wire insu-
lation. Passed subsequent VuT,

¢-68 150C Hours 31 Days Completed test.

2-6ml 1500 Hours 31 Days Completed test. ()():stg;g;

2=6ml 1500 Hours 31 Days Completed test.
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