
AMENDED FINAL REPORT REGARDING LACK OF 
QUALIFICATION TESTING DOCUMENTATION 

FOR REPAIRED POWER CABLE 

San Onofre Nuclear Generating Station, Units 2 and 3 

INTRODUCTION 

This report is submitted pursuant to 1OCFR50.55(e)(3). It provides an 
amended description of the analysis of safety implications and the correc
tive action to be taken with regard to the lack of qualification testing 
documentation for electric power and instrumentation cable repaired by 
the manufacturers, General Electric Company (GE) of Bridgeport, Connecti
cut, and the Rockbestos Company of New Haven and East Granby, Connecticut.  

BACKGROUND 

By letter dated December 12, 1979, Southern California Edison Company 
submitted a final report related to a lack of qualification testing docu
mentation for 600 volt power cable supplied to San Onofre Units 2 and 3 
by GE. The cable consists of ASTM B8, Class B stranded copper conductor 
with ethylene propylene rubber insulation and a neoprene jacket on the 
individual conductors. For multi-conductor power cable there is an addi
tional neoprene jacket around the complete cable.  

The previously submitted report discussed the use of factory reworked 
sections of power cable and the subsequent disclosure of similar reworked 
conditions on instrumentation and control cable. These typically consisted 
of stagger brazed joints in the stranded copper conductor and replacement 
of the insulation and jacket in the area of the joint, or simply repair or 
rework of the insulation and jacket materials. The deficient condition 
which was reported at that time was a lack of objective evidence that cable 
assemblies containing such reworked or repaired sections had been subjected 
to the qualification testing required by the specifications.  

The investigation of the rework procedures and quality assurance measures 
applied at the factories of both GE and Rockbestos showed this to be a 
process which included material and process controls, documented qualifica
tion of personnel performing rework activities, and final inspection and 
testing by persons separate and independent from those performing the rework.  

On the basis of this investigation it was decided to initiate corrective 
action in the form of type testing to establish qualification of representa
tive specimena of reworked cable. The testing included LOCA.qualification 
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in accordance with IEEE 383-1974. It also included mechanical pull tests 
of brazed conductors and tests of reworked insulation to establish ultimate 
tensile strength, elongation, and retention of elongation. Thermal tests 
were conducted on electrically loaded sections of cable containing stagger 
brazed joints which had been instrumented to detect temperature rises in 
the conductor in the vicinity of the joint and temperature of normal areas 
of the cable at a distance from the splice.  

The results of mechanical and thermal tests on both GE and Rockbestos 
cables were satisfactory. Rockbestos has also completed a LOCA qualifica
tion test on cable with conductor and insulation rework. However, the 
insulation repair material utilized in these tests was determined not to 
be the same material utilized for all factory repaired cable supplied to 
San Onofre. The GE cable did not pass the post LOCA voltage withstand test.  

Approximately 15,000 feet of the GE cable in question has been installed 
in nuclear safety related applications inside the Unit 2 containment. None 
has been installed in safety related applications inside the Unit 3 con
tainment.  

DISCUSSION 

Description of Deficiency 

Specimens of the GE cable containing factory made repairs consisting of 
braze jointing the conductor and replacing the insulation and jacket in 
the joint area, as described in the previously submitted report, have been 
subjected to qualification testing per IEEE 383-1974 and have not met all 
acceptance criteria. Specifically, the repaired GE cable did not pass the 
post LOCA simulation test specified in IEEE 383-1974, paragraph 2.4.4.  

Analysis of Safety Implications 

Failure of the reworked GE supplied power cable to withstand the required 
LOCA simulation test demonstrates unsuitability of such reworked cable for 
use in safety related applications inside containment.  

Corrective Action 

All GE supplied 600 volt power cable with neoprene jacket and ethylene 
propylene rubber insulation (neoprene/EPR) will be removed from safety 
related applications inside Unit 2 containment and replaced by GE "Vulkene 
Supreme" cable. This cable has been qualified (with and without conductor 
jointing and insulation repair) in accordance with the criteria defined 
in IEEE 383-1974 and IEEE 323-1974. The cable code for all safety related 
600 volt power cables used inside the containments has been changed to 
accommodate the replacement Vulkene Supreme cable and to insure that neo
prene/EPR covered cable will not be used for safety related circuits inside 
containment. Removed cable will not be re-used.
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The neoprene/EPR covered cable will be utilized in safety related applica
tions outside containment on both units. Testing has been accomplished 
which demonstrates that the neoprene/EPR covered cable is qualified to 
IEEE 383-1974 for outside containment service conditions. This test report 
will be available in July 1980. Additionally, mechanical pull tests and 
hot spot testing of repaired portions of the neoprene/EPR covered cable 
have been completed by GE. The results demonstrate that the repaired 
areas have adequate conductor and insulation strength and do not generate 
unexpected or unacceptable temperature rises in the vicinity of the joint, 
thus eliminating the concern that the conductor joints could be a cause 
of fire in the raceway system. GE has confirmed that San Onofre Units 1, 
2, and 3 are the only nuclear power stations where GE has provided neoprene/ 
EPR covered cable for safety related applications.  

Rockbestos has completed hot spot tests and mechanical pull tests which 
demonstrate that brazed joints in conductors do not create hot spots or 
result in mechanically weak cables. Rockbestos is also conducting LOCA 
qualification testing on cable with insulation repairs using the same 
insulation repair materials and processes used on cable delivered to San 
Onofre Units 2 and 3. This testing is expected to be completed 'by Decem
ber 1980.  

With the completion of replacement of the GE cable in question and success
ful qualification of LOCA qualification by Rockbestos, electrical power 
and instrumentation and control cable in San Onofre Units 2 and 8 will be 
in compliance with all specification requirements and FSAR commitments.


