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SUMMARY

§ix Raychem test specimens, each consisting of four cable break-
out and four end cap assemblies, were subjected to a test pro-
gram based on the guidelines of IEEE Standards 323-1974(1)

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

The test program consisted of:

Thermal aging (0, 1000, 1500 hours @ 150°C)
Radiation exposure (200 « 290 Mrads)

3. Simulated loss of cuolant accident combined with main steam-
line break (LOCA/MSLB) conditions while the specimens were
energized at rated current and voltage. (20A rms, 1000V rms)

The electrica) integrity of the specimens was evaluated by:

Insulation resistance 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 this test program. All specimens hac a
high fnsulation resistance (>10Mohms) and, with the exception of
end cap sample 2-1wl, passed a voltage withstand test at the con-
clusion of the test program.

The test program was conducted by Wyle Laboratories, Norco,
California during the period of August, 1979 to February, 1880.

.0 TEST SPECIMENS R
005505
' 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 assemdly

R AT A UM ¥ S o7 V5 9 s 0115 0
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Cable W14 Awg Conductors

Figure 1 SAMPLE CONSTRUCTION
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(1) Raychem Crimp Connector, DBOS 1

(@ Raychem WCSF.N, Insulating Sieeve, Size 115,
6 inches, 51118 Aghesive

(3) Raychem WCSF.N, Insulating Sleeve, Size 300,

. c 15 inches, 51119 Aghesive

(4) Raychem WCSFE.N, Insylating Sleeve, Size 300,
21 inches, uncoated

(§) Raychem 403A112.52. Cable Breakout
§1118 Aghesive

(6) Rockbestos Firewall (Il Insulated Cable,
&C, 14 Awg, XLPE Insulation and Jacke!

(7 Rockbestos Firewall Il Insylated Wire,
1C, 12 Awg, 030 inch XLPE Insulation

(8) Raychem 101A021.52 End Cap.
§1119 Adhesive

L] chem WOSF.U, '1sulating Sleeve, Size 115, r-
‘ s 3 inches. unco.togo 000507

Figure 2 DETAIL OF SAMPLE CONSTRUCTION
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. n were covered with WCSF.N, The extension wires connected the
specimen loops to the test vessel penetrations.

3.0 TEST PROGRAM
3.1 Pretest Inspection

The specimens were visually inspected upon receipt at Wyle
Laboratories. There was no evidence of damage due to shipping.

311 Functional Test (Baseline Data)

Each specimen was immersed in water and given & voltage witrnstand
test of 3.6kV a-c for five minutes. A1l cable breakouts and end
caps were immersed during this test. Specimen 2-2 failed the
baseline voltage withstand test. The wire insulation was found
to be damaged. Specimen 2-6 was used to replace 2-2 to allow
c’ the thermal aging to proceed. A replacement for specimen 2.2

‘ was provided by Raychem. All other specimens passed the baseline

test.

while still immersed for the above test, the insylation resis-
tance (IR) of each specimen was measured at 500V d-c. These
results are given in Table 1 on page l4.

The measurements were made on both the black and red insylated
wire in each specimen loop and on the white wire at each end of
the loop since the white wire was not continuous throughout the
loop. Therefore, four measurements of both IR and voltage
withstand were recorded on each specimen.

L

The continuity of tnhe red and black insulated wires in each
specimen loop was also verified with a low voltage ohmmeter.

O 3.2 Thermal Aging

. Two of the six specimen loops were wrapped onto a 20-inch dia-
meter stainless steel mandre! and tied in place. The mandre! and
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specimens were placed in an air-circulating oven operating at
150°C (302°F) for S00 nours, At that time, two additiona)

specimen loops were added to the mandrel, and the oven aging

'8l

ontinyed for another 1000 hours. After removal from the oven,
the two remaining specimen
Therma) Aging

1
b

Specimen No, (Hours at 150°C)

2-1 1500
2-6 1500
22 1000
2+3 1000
2-4 0
2+5 0

The mandrel, with the specimens in place, is shown in Figure 3.

FIGURE 3. Mandrel and Samples
(Specimens 2-1 through 2-6 are locate@05510
in the center section of the mandre!.)

Ve As = rent s 2
ioUU hours at 150 L exceed the required aging time to

late 40 year )ife at 90°C for the cadle.

loops were then added to the mandrel,
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3.4

L&

Loss of Coolant Accident and Main Steamline
Break (LOCA/MSLB) Environmental Exposure tcont inued)

The specimens on the mandre! were placed in & test chamber
capable of exposing the specimens to the steam and chemical
spray environment shown in Figure 5.

The extension leads were brought out through penetrations in
the vesse! to allow the specimens to be energized during the
exposure. The specimens were energized at 1.0kV a-c to ground
and carried a current of 20 amperes at 25°C ambient at the
start of the simulated accident. The current was allowed to
drop as the resistance \n the conductors increased at elevated
temperatures. Current values during the test are recotded in
Table 2 on page 15.

Fuses were installed in the voltage circyit for each specimen

$0 that during the exposure a breakdown in the insulation of one
specimen would not affect the voltage applied to the others.
Schematics of the test chamber and energizing circuit are given
in Figures 6 and 7 respectively. A1l data acquisition instruments
used in the test program are listed in Appendix B.

The chemical spray consisted of 6200 ppm of boron, 50 ppm of
hydrazine buffered to a pH of 10.5 with trisodium phosphate.
The spray was applied at the top of the vesse! through a hori-
zontal spray header at & rate in excess of 0.15 gpm/ftz
(sctua) flow varied from .26 to .81 gom/ftz).
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Test Results

During the course ot e LOCA/MSLE environment exposure, all
energized spe.imens hald the rated current. The capability to
supply voltage continyously throughout the test was imnaired

on some specimens due to fnsulation failures in the test loop
other than at the test samples themselves. The 1.0kV a-c was
necessarily terminated on these specimens when the fuse opened.
A complete discussion of the anomalies associated with the loss
of voltage is given in section 3.4.2.

Insulation resistance values measured at selected times during
the LOCA/MSLB exposure are given in Table 1 on page 14.

Post LOCA/MSLB Ingpection

At the conclusion of the test profile (Figure 5), the test ves-
se) was flooded with tap water. The specimens were then given a
voltage withstand test, and the insulation resistances measured.
The results of the insulation resistance tests are given n

Table 1. The vesse)l was then opened and the cause for some of
the specimens being unable to hold rated voltage investigatec.
The test vessel with the specimens in place is shown in Figure .
Figure 9 shows the test specimens after removal from the test
vesse),

The extensian wires were cut inside the vessel so that the
mandre éould be removed. This also allowed the test vessel
penetrations to be inspected. It was found that tome of the
wires in the penetration had 2 low insulatieon vsistance ang
would not pass the 3.6kV a-c voltage withstand iest. The
specimens associated with the penetration wires having 3 low
insulation resistance were retested immersed in water (see
Figure 4). The retest of specimens 2-1R, 2.2B, and 2-5w2 showeo
hign values of insulation resistance and all specimens passed
the voltage withstand test. The low values previously measured
on these specimens can therefore he attridyted to the test
vessel penetrations and not the specimens,

‘)():iCEI{;
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Alemice Imemations Dinsion

8500 De Sotc Avenue
Canoga Park Callorng ;\104 ROCkwe"
(213) 341.1000 International

CERTIFICATE OF CAMMA RADIATION DOSE

CUSTCMER Wyle Laboratories

PURCHASE ORDER NO. 8057
Wyle Job No. NDQ 58442

DATE IN October 26, 1979

TIME IN 11:00 Am

DATE OQUT November 21, 1979

TIME QUT 8:00 AM

8

MINIMUM DOSE 2.0 X 107 RADS

MAXIMUM DOSE 2.9 x 10° RADS

Signature f{ﬂox&a
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WYLE LASORATORIES
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