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BASIS FOR QUALIFICATION 

Component: Brand-Rex Coaxial Cable RG-59B/U CS-75146 XLPE Insulation 
With Hypalon Jacket Cable Code 

DISCUSSION 

The Brand-Rex coaxial c'able is used to transmit electrical signals from the 
Radiation Monitors ·(RE-2321, RE-2322) located inside the containment above 
flood level. This cable is being installed during the 1981 refueling outage. 
The Brand-Rex cable is used both inside and outside the containment. 
Qualification is done for cables inside the containment where conditions are 
more severe than outside the containment. 

The Brand-Rex coaxial cable is qualified based on the following reasons: 

A. Reference 1 provides qualified test data on Brand-Rex CS-75146 cables. 
----------- -- ----- -

B. The test sequence on the cable was as follows: 

1. Thermal aging at 227°F for 7 days. 

2. Gamma irradiation equivalent to 200 Mrad of gamma. 

3. Exposure to steam/chemical spray environment simulating a combined 
steam line break and Loss of Coolant Accident with peak temperature in 
excess of 420°F at 150 psia. 

4. 40X diameter bend test and a five-minute high potential withstand test 
at 80 V per mil of insulation. 

C. Based on the above test results, the Brand-Rex coaxial cables are 
qualified as summarized below: 

1. Gamma Irradiation 

The specimen was subjected to gamma irradiation equivalent to 200 
Mrad. This exceeds the 2 x 10 7 rads, which the cable will be 
subjected to following an accident in the plant. 

2. Steam/Chemical Spray Exposure 

The prototype cable samples were subjected to a steam/chemical spray 
exposure at a peak temperature of 420°F, at a peak pressure of 150 
psia. The spray consisted of 6,200 ppm boron as boric acid, 50 ppm 
hydrazine, sufficient sodium triophosphate to obtain a pH of 8.5, 
followed by sufficient sodium hydroxide to obtain a pH of 10.0 at room 
temperature. The steam/chemical spray exposure lasted 30 days. The 
specimen was electrically energized throughout the test duration. 
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3. Thermal Aging 

The coaxial cable specimens were thermally aged for 7 days at 136°C 
(227°F) using the 10°C rule, this gives a life of 15 years at 104°F 
for the cable. 

In considering the aging qualification of the cable, credit is being 
taken for the severe post-LOCA test. Even though the thermal aging 
led only to a life of 15 years, the cables passed the more severe 
post-LOCA test for 30 days, which should yield an end-of-life 
condition corresponding to 40 years or more. This is because, during 
LOCA the temperature decreases to a value of 143°F in 67 hours and to 
near normal conditions (125°F) in 11 days. Since the cable was tested 
for 30 days at higher temperatures, the additional days of exposure to 
this temperature (than the required 11 days) justifies this discussion 
on aging. 

Moreover, the actual installed condition of the cable is in a steel 
-c~nduit - in- the containment. This mitigates the adverse effects of the 
harsh environment on the cable. The cable will, therefore, perform to 
the specification limits for a period of 40 years plus LOCA. 

COMPARISON TO DORGR 

DORGR 1 

DORGR lA 

DORGR lB 

Gamma 

Beta 

DORGR lC 

DORGR 1D 

Service Conditions Inside Containment for LOCA Conditions 

Temperature and Pressure Steam Conditions 

The requirements of the DOR guidelines are met. The test was run 
at temperatures and pressure steam conditions which exceed those 
required. 

Radiation 

The requi.rements of the DOR guidelines are met. The radiation 
during the test was 2 x 10 8 R which is much greater than the 
2 x 10 7 R needed for qualification. 

This requirement of the DOR guidelines is met. The cable is 
enclosed in a steel conduit and, therefore, the effect of Beta 
radiation need not be considered. 

Submergence 

This cable is not subject to submergence. 

Containment Sprays 

The requirements of the DOR guidelines are met due to more harsh 
sprays being used in the test. This is explained in Discussion. 
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DORGR 2 

DORGR 2A 

DORGR 2B 

DORGR 2C 

DORGR 2D 

DORGR S 

DORGR SA 

DORGR SB 

Service Conditions for a PWR Main Steam Line Break Inside 
Containment 

Temperature and Pressure Steam Conditions 

Palisades Plant utilizes redundant automatic containment spray 
systems. Therefore, in accordance with DOR guidelines, 
Section 4.2, Paragraph 1, qualification for LOCA environment is 
adequate and additional qualification for steam line break 
accident environment is not required. Refer to DORGR lA for 
details of LOCA qualification. 

Radiation 

Refer to the response in DORGR lB. 

Submergence 

Refer to ~he -response in DORGR lC. 

Chemical Sprays 

Refer to the response in DORGR lD. 

Qualification by a Combination of Methods (Test, Evaluation, 
Analysis) 

Qualification by Test and/or Analysis 

Temperature, pressure, humidity and radiation qualification was by 
test; aging qualification was by testing and analysis. Therefore, 
the guidelines are met for all parameters. 

Qualification by Type Testing 

1. Simulated Service Conditions and Test Duration 

The guidelines are met as explained in Discussion. 

2. Test Specimen 

The test specimen was the same as the cable actually installed 
in the containment. 

3. Test Sequence 

The requirements of the DOR guidelines are met. Also, the 
sequence meets the IEEE 323(1974) requirements as explained in 
Discussion. 
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DORGR 6 

DORGR 7 

DORGR 8 

4. Test Specimen Aging 

The guidelines are met as explained in Discussion. 

5. Functional Testing and Failure Criteria 

The test specimen was energized during LOCA test and was 
tested for insulation integrity after each phase of the test 
and did not fail. 

6. Installation Interfaces 

Mounting arrangement of the test specimen during qualification 
testing was similar to the installed equipment at Palisades. 
This complies with the requirements of the guidelines. 

Margin 

Test parameters exceed the Palisades environment; therefore, 
guidelines are met. 

Refer to the response in DORGR SB, Item 4. 

Documentation 

Reference 1 forms the documentation. 
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