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CABLE AMPACITY AND CABLE INSTALLATION ISSUES
TENNESSEE VALLEY AUTHORITY
SEQUOYAH NUCLEAR PLANT. UNITS 1 & 2
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1.0 INTRODUCTION

The Sequoyah Nuclear Plant cable testing program was developed by the
Tennessee Valley Authority (TVA) in 1987 to - ‘dress various employee concerns
that were raised about the cable installation practices uced at Watts Bar that
may have also been a concern for Sequoyah. Following staff review of TVA's
cable evaluation and testing programs at Sequoyah, the staff concluded that
the cable installation was acceptable and was not a restart issue.

Cn July 7, 1989, significant cable damage was disccvered at Watts Bar and the
staff requested that TVA reevaluate the cable installation integrity at
Sequoyah, in 1ight of the cable damage discovered at Watts Bar. On March 28,
1990, TVA submitted a reevaluation of the cab’+ installation practices at
Sequoyah and claimed that previously conducted evaluations adequately
addressed the cable installation issue.

On May 30, 1990, the NRC staff received an anonymous letter cuntaining alle-

gations that calculations used by TVA to determine the worst case cable pulls
in conduits for testing were never issued or approved. On June 19-21, 1990,

the NRC staff performed an on-site review of the calculations and determined

that the allegation was valid.

Following the staff on-site r. lew, a meeting was held between TVA and the
staff on July 23, 1990, to discuss the justification for continued operation
(JCO) at Sequoyah. On August 8, 1990, the staff issued its evaluation of the
acceptability of the JCO and requested TVA to submit a corrective action plan
to resolve all concerns raised by the allegation. On August 17, 1990, TVA
submitted a resolution plan far a new cable test program to test cables
selected based on new criteria developed following the cable damage discovered
at Watts Bar. A meeting was held on October 5, 1990, to discuss the plan;
based on this meeting, TVA submitted an updated resolution plan by letter
dated October 23, 1990,

| In addition to the concerns raised by the allegation relatea to cable instal-
| lation, the allegation also raised questions regarding the vaiidity of cable
‘ ampacity deratin? for cables in covered trays. TVA applied a 25 percent

| darating factor for tray covers longer than 10 feet but did not derate for

| tray covers up to 10 feet. The National Electrical Code (NEC) requires a

5 percent derating for tray covers longer than 6 feet.
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2.0 LVALUATION

The staff and its consultants conducted an audit of documentation during the
weeks of February 25, and March 11, 1991, at the Sequoyah site. During this
audit, the staff reviewed calculations and documentation for the selection of
the worst case conduit installation to determine cable damage from pullbys,
Jamming, and vertical supports. Also, some conduits were inspected to verify
accuracy of input data used in the calculations. The staff also discussed the
cable ampacity issue with the licensee. The following documents the staff's
svaluation of these issuvs.

2.1 Cable Pullbys

2.1.1 Documentation Review

In order to fil1 a conduit with cables during initial installation and
subsequent pulls, pull cords, ropes or wires were used by plant personnel,
he pullin? of additional cables through the conduit over the top of existing
ones s called pullby. Potentially, this practice can cause damage to the
existing cables from the sawing action generated by the pull cords and by the
cables themselves as they are pulled over existing cables in the conduit.
Usually, damage can be avoided by using an adequate amount of lubricant, by
controlling pull tensions, by choosing appropriate pull cords, by controlling
the distance between pull points, and by minimizing the number and angle of
bends allowed in the conduit run.

The audit team reviewed TVA Calculation SQN-CSS-033, which documented the
selection of the worst case cable pulls for testing to determine whether
pullbys had caused cable damage. The selection was based on criteria
previously reviewed and accepted by the staff and documented in a TVA letter
dated August 17, 1990. The selection of the worst case cable pulls for
testing was based on the following four steps:

1. A review of the Conduit and Cable routing schedule {CCRS) to
determine which conduits contain Class 1E cables.

2. Examination of approximately 9500 conduits to identify those
conduits with seven or more cables. This examinatiun yielded
803 conduits that contained seven or more cables.

3. Examination of existin? field <ketches from prior walkdowns or
scaling of design drawings to screen out conduits which were
20 feet or longer. This examination yielded 269 conduits which
were 20 feet or longer,

4. Walkdowns of the top 60 conduits ranked by a new sidewall bearing
pressure (SWBP) formula, which gave results far different from those
identified in the July 23, 1990 me~ting with TVA. A total of 93
conduits were ranked by SWBP calcu.ations,
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