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Event Description:

On June 30, 1997, with Unit 1 in cold shutdown and Unit 2 in a refueli:g shutdown,
the licensee’s Appendix R Rebaselining Team discovered that a previously-identified
issue related to inadequate electrical switchgear ratings had implications on the
plant capability to achieve a safe shutdown for Appendix R fire scenarios. On

June 30, 1997, the Appendix R Rebaselining Team also determined that this
previously-unreported issue was reportable.

The issue was first identified in a vendor calculation of short circuit currents
that could be generated at PBNP under specified plant conditions. The calculation
concluded that for certain 480 V, 4160 V, and 13.8 KV buses, the fault current for
a postulated bolted three-phase symmetrical fault may be larger than the capability
of the equipment involved. Both safeguards and non-safeguards buses were
potentially affected by this condition. In 1993, the condition was documented in
condition report CR 93-137.

Based on the low probability for an actual “bolted fault”, the significant
conservatism used in the calculation, and the judgment that actual cable impedance
would limit ary fault current to a value below equipment ratings, the original
operability determination of CR 93-137 concluded that the system was operable under
the postulated conditions. Likewise, the original reportability review determined
that the issue was not reportable pursuant to 10 CFR 50.72 or 50.73. Therefore, no
report to the NRC was made at the time of original discovery.

The vendor calculation used very cons:rvative assumptions. Electrical current
sources were assumed to include the normal source, a transformer or another piece
of switchgear, and each motor connected to the switchgear. The motors were assumed
to act as generators and contribute to the fault current. The fault current
contribution of the motors acting as generators was considerable; up to 40% of the
total calculated fault current. The initial design of the switchgear did not take
into account the contributions of these motor currents. When the switchgear was
analyzed taking these motor currents into consideration, it was determined that in
many cases the equipment ratings were exceeded.

In addition, the vendor calculation assumed a fault cf zero or very low fault
impedance (i.e., “bolted fault”), which is a standard assumption for these types of
calculations, but is extremely improbable. The only probable creation of a bolted
fault would be a result of maintenance errors that directly connected two or more
phase conductors. It is even less probable that physical damage to the cable from
an erternal event, such as a fire, would result in a bol*ed fault of zero
impedance.
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In 1994, recommendations were made to perform a calculation for each switchgear
that had the potential to be overloaded by the postulated fault. These individual
calculations would have had to account for a variety of local factors, including
cable impedance, different breaker designs, etc. Because of the very low
probability of a three-phase bolted fault occurring and because some corrective
actions had already been accomplished, this action item was assigned a low priority
and scheduled as a long-term project.

In 1995, the original vendor calculation was superseded by a different vendor's
calculation conducted to support the PBNP diesel generator project that added two
emergency diesel generators (EDGs) to the emergency power system. At this point,
it became necessary to generate new fault current studies to accurately model the
modified electrical distribution system at PBNP. Based on the aforementioned low
probabilities, further evaluation of the issue was assigned a low priority and
scheduled accordingly.

In June of 1997, the licensee'’s Appendix R Rebaselining Team reviewed the issue in
context with Appendix R compliance. 1In particular, this team evalucted the
potential for a fire in one fire area tc cause a bolted electrical fault which
exceeded the interrupting capability of the switchgear. 1If the associated
switchgear is located in & ~ifferent fire area, then the overcurrent condition of
the switchgear could lead to another, secondary fire (as might be postulated under
guidelines of Appendix R and other related NRC generic guidance). The capability
of the plant to achieve and maintain safe shutdown for fires in multiple fire areas
has not been demonstrated.

A revised short circuit calculation was initiated for each of the subject
electrical switchgear. Each power cable was reviewed to determine the minimum
distance away from the bus where a fault must occur such that the cable’s impedance
will reduce the magnitude of fault current to a value within the rating of the
switchgear. Then each cable’s route was followed to determine whether the cable’'s
route, for the minimum distance, took it through different fire areas than that in
which the bus was located. Thereby, the team identified those fire zones where the
initiating fire has the potential to cause a secondary fire at the associated
switchgear. The licensee identified the following fire zones where an initiating
fire could lead to a secondary fire in related switchgear:

Eire Zone Description

142 Component Cooling Water Pump Room
151 Safety Injection Pump Room

156 MCC Room (1B32)

167 Monitor Tank Room

304 Auxiliary Feedwater Pump Room

305 4160 V Switchgear Room
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2. The review of calculations for each switchgear that has been calculated to be
overloaded will be completed by October 1, 1997.

3. Appropriate modifications or other design provisions will be made to ensure
that the subject switchgear is capable of interrupting the postulated fault
currents that may be generated during Appendix R fire scenarios.

4. With respect to the failure to report this issue initially, reportability
guidance contained in DCS 2.1.1 has been revised to broaden the interpretation
of reportability criteria so significant Appendix R issues are reported in
accordance with 10 CFR 50.72 and 50.73.

Reportability:

On June 30, 1997, a 4-hour report per 10 CFR 50.72 (b) (2) (iii) (A) was made to the
NRC duty officer. This Licensee Event Report is being submitted in accordance with
the requirements of 10 CFR 50.73(a) (2) (v) (A), “Any event or condition that alone
could have prevented the fulfillment of the safety function of structures or
systems that are needed to shut down the reactor and maintain it in a safe shutdown
condition.”

Safety Assessment:

At the time of discovery, both nuclear units were in safe shutdown conditions, such
that the postulated fire scenario and the potential loss of safe shutdown equipment
had reduced probability and reduced consequences.

I1f fire prevention, detection, and suppression features had failed to a point that
a significant fire had developed in any of the six fire zones identified in the
Event Description, cable insulation failure may have resulted in shorting one of
the subject power cables. Had the conductors in those cables become shorted to
generate a bolted fault, the associated switchgear may have caught fire and started
a secondary fire in a different fire area. If the detection and suppressicn
features in that fire area had inadequately controlled that secondary fire, then
redundant safe shutdown equipment may have been damaged and the capability to
achieve and maintain a safe shutdown as described by the existing safe shutdown
analysis may have been compromised.

The defense-in-depth approach to the PBNP Fire Protection program (prevention,
detection and suppression) provides reasonable assurance that any {ire would not
have progressed to the point of causing a bolted fault condition in one of the
subject circuits and that a secondary fire would not have started.
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