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On April 29, 1996, with the plant at 100 percent power (Mode 1), it was determined that the RBS Cycle 7
Reactor Safety Limit Minimum Critical Power Ratio (SLMCPR) value given in the Technical Specifications
was non-conservative. This condition was determined to apply to RBS and has existed since the beginning of
the current fuel cycle. If a limiting transient occurred, the plant could have been operated in a condition with
insufficient margin to the required operating thermal limits and may have exceeded the SLMCPR. This
analytical condition is conservatively being reported pursuant to 10 CFR 50.73 (a)(2)(v) as a condition that
alone could have prevented the fulfillment of a safety function.

The root causes associated with this event are currently under investigation by General Electric (GE). The
results of this and RBS's own investigation will be included in a supplement to this report. Corrective
actions taken to date ensure safe operation of the plant for the remaining portion of this fuel cycle.

The revised reactor SLMCPR and associated Operating Limit Minimum Critical Power Ratio (OLMCPR)
thermal limits have not been violated during Cycle 7 operation. An engineering evaluation concluded that
this event had little safety significance.
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REPORTED CONDITION

On April 29, 1996, with the plant at 100 percent power (Mode 1), it was determined the Reactor Safety
Limit Minimum Critical Power Ratio (SLMCPR) value given in the Technical Specifications was non-
conservative. This condition was determined to apply to RBS and has existed since the beginning of the
current fuel cycle. If a limiting transient occurred, the plant could have been operated in a condition with
insufficient margin to the required operating thermal limits and may have exceeded the SLMCPR. This
analytical condition is conservatively being reported pursuant to 10 CFR 50.73 (a)(2)(v) as a condition that
alone could have prevented the fulfillment of a safety function.

BACKGROUND

As discussed in the BASES of Technical Specification 3.2.2, MCPR is a ratio of the fuel assembly power
that would result in the onset of boiling transition to the actual fuel assembly power. The MCPR Safety
Limit (SLMCPR) is set so the fuel rods avoid boiling transition if this limit is not violated. The operating
limit MCPR (OLMCPR) is established to ensure that no fuel damage results during anticipated operational
occurrences (AOOs). The core would have to be operating at the OLMCPR when the limiting transient event
occurs to approach the SLMCPR. Reactor operations are such that the MCPR is greater than the OLMCPR.

INVESTIGATION

During the core design work for another BWR, Grand Gulf Nuclear Station, a plant and cycle specific
calculation was performed by General Electric (GE) for the SLMCPR. The SLMCPR value calculated was
in excess of the GEIl1 fuel generic value of 1.07. Because the other BWR and RBS are BWR/6 designs and
operated by the same company, RBS personnel were alerted to the cycle specific value exceeding the generic
value. At that time, GE believed that the concern with the generic SLMCPR value was solely a plant specific
problem related to a transition cycle. At the request of RBS personnel, a study was undertaken by GE to
determine the RBS Cycie 7 specific SLMCPR. GEl1 fuel was introduced during the January, 1996, RBS
refueling outage (RF) 6.

Initial, draft results from the st 4y were provided to RBS on March 25, 1996, indicating that the RBS Cycle
7 specific SLMCP# should be 1.05 at the beginning of cycle (BOC), 1.08 at the point in the cycle of peak
hot excess reactivity, ¢bout 9 months into Cycle 7, and 1.08 at the end of cycle. A condition report was
issued on March 25, 1996, to communicate the potential problem with the SLMCPR. In response to the
potential problem, RBS implemented a change to the core monitoring software (3D-MONICORE) adding
0.02 to the operating limit minimum critical power ratio (OLMCPR) as a conservative measure. This change
of 0.02 was conservative by 0.01 to the draft result of 1.08 for SLMCPR at the point of peak hot excess
reactivity (1.08-1.07 = 0.01).
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GE verified their calculation on April 16, 1996. The verified results indicated that the SLMCPR for RBS
Cycle 7 should be 1.10 at the point of peak hot excess reactivity. In response to this verified information,
RBS implemented a further penalty of 0.03 to the OLMCPR for all power and flow conditions, relative to the
Core Operating Limits Report (COLR). Additionally, the rated OLMCPR for GE11 fuel was further
penalized by implementing an additional increase of 0.0' that would not ordinarily have been implemented
until approximately March/April 1997. The NRC was verbally notified of this condition as an informational
report because at that time there was no impact on current safe operation.

On April 17, 1996, an industry/GE meeting was held with the N2 ¢ ' to discuss this issue. The actions
proposed at this meeting included; GE development of the necessary changes to update the COLR which will

be used to preserve the margin to SLMCPR and submittal of Licensing Topical Reports with the final
resolution.

Based on additional information received from GE, RBS determined on April 29, 1996, that the BOC
SLMCPR was non-conservative and should be increased from 1.07 to 1.08. RBS Technical Specification
2.1.1.2 states that with core flow >10% and steam dome pressure >785 psig the SLMCPR for two
recirculation loop operation is 1.07 (same as the GE11 generic SLMCPR). Therefore, as a result of the RBS
Cycle 7 specific SLMCPR calculation, the existing Technical Specification and generic SLMCPR are non-

conservative. This also applies to the SLMCPR for single loop operation (ref. Technical Specification
2.1.1.2).

On May 13, 1996, additional (draft) information from GE indicated this problem may also affect OLMCPR
during off-rated conditions by the ratio of 1.10/1.07. Since the latest action taken by RBS was to add 0.03 to
the OLMCPR at all power and flow conditions, an administrative limit of 0.950 on the ratio of
MCPR/OLMCPR, Maximum Fraction of the Limiting CPR (MFLCPR), was put in place. This limit
encompasses the adder of 0.03 implemented previously, and conservatively bounds plant operation for all
power and flow conditions.

ROOT CAUSE

GE is investigating the cause of this condition. Therefore, GE will lead in the identification of the root cause
and corrective actions associated with this event. The root cause and corrective action is expected from GE by
July 31, 1996 RBS will review GE's findings and determine the need for additional corrective actions. A
cupp.eraent report, including the similarity review, will be issued no later than August 30, 1996.
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INITIAL CORRECTIVE ACTIONS

On March 26, 1996, RBS implemented a 0.02 penalty to the OLMCPR for all power and flow conditions and
all fuel types in the core monitoring system. This penalty of 0.02 was conservative by 0.01 to the unverified
SLMCPR value of 1.08.

RBS issued a Nuclear Network entry regarding the problem with the RBS SLMCPR calculations on April 11,
1996.

Verified informaticn was received from GE on April 16, 1996, The core monitoring system was modified to
increase the OLMCPR for all power and flow conditions and all fuel types by 0.03 (1.10-1.07).
Additionally, the rated OLMCPR for GE11 fuel was increased by another 0.01 to account for the increase in
the rated GEI | limit at approximately March/April 1997. Upon determining the BOC SLMCPR was non-
conservative and reportable, no additional corrective actions were necessary because the previously
implemented penalty bounded the BOC non-conservative increase of 0.01 (1.08-1.07).

On May 13, 1996, additional (draft) information from GE indicated the impact of the error in SLMCPR may
be greater than the 0.03 adder to the OLMCPR during off-rated conditions. Actions taken at that time
included administratively limiting MFLCPR to < 0.950, which conservatively bounds operation at all power
and flow conditions.

With the current corrective actions enveloping the entire fuel cycle, the operation of RBS will continue to
support the assumptions in the safety analysis. Therziore, no further corrective actions are necessary to
ensure the continued safe operation of RBS.

FINAL CORRECTIVE ACTIONS

GE has issued a 10CFR21 notification on this condition and RBS has implemented the necessary actions to
protect the fuel. In addition, at RBS request, GE is developing the root cause and corrective action plan.
Upon receiving this information RBS will conclude its internal root cause evaluation and determine what, if
any, additional corrective actions will be necessary. Technical Specification and/or COLR changes will also
be made as needed. Any changes made to the OLMCPR curves shown in the COLR will be implemented in
the core monitoring system by RBS.

SAFETY ASSESSMENT

As discussed in the BASES of Technical Specification 3.2.2, MCPR is a ratio of the fuel assembly power
that would result in the onset of boiling transition to the actual fuel assembly power. The MCPR Safety
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Limit (SL) is set such that 99.9% of the fuel rods avoid boiling transition if the limit is not violated (refer to
the BASES for SL 2.1.1.2). The operating limit MCPR is established to ensurz that no fuel damage results
during anticipated operational occurrences (AOOs). Although fuel damage does not necessarily occur if a
fuel rod actually experiences boiling transition, the critical power at which boiling transition is calculated to
occur has been adopted as a fuel design criterion. Reactor operations are such that the MCPR is much
greater than the OLMCPR.

Operation with a non-conservative SLMCPR may lead to a condition in which the SLMCPR is challenged.
However, as stated previously, the core would have to be operating at the OLMCPR when the limiting
transient event occurs. Compliance with the OLMCPR is monitored via the ratio of the OLMCPR to the
MCPR (MFLCPR). A ratio of < 1.00 indicates that the MCPR is greater than the OLMCPR. This limit
ensures that the SLMCPR would be preserved.

A minimum MFLCPR ratio to incorporate the new information may be described such that the SLMCPR would
be preserved by taking the current minimum OLMCPR from the COLR report and dividing by the sum of the
OLMCPR value and the SLMCPR deficit, (i.e 122 + (1.22+003) =0.976). Alternatively, a limit based on the
latest draft information from GE can be defined as the ratio of the current Technical Specification SLMCPR
to the new SLMCPR (i.e., 1.07/1.10 = 0.972).

The maximum ratio for Cycle 7 prior to modifying the core monitoring system and setting the administrative
controls was (.88, indicating that the SLMCPR was never in danger of being challenged since the beginning
of cycle 7. Therefore, the non-conservative value of SLMCPR contained in the Technical Specifications has
not been a safety concern as compared with Cycle 7 operation to date.

Note: Energy Industry Identification Codes are indicated in the text as (*XX*).



