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After restart from refueling outage 10 (RF10), analysis of plant parameters indicated that changes
occurred in the feedwater temperature as compared to the previous cycle of operation. A detailed
Engineering review was initiated and resulted in identifying that the RTD loops were over-
conservatively calibrated during RF10, and non-conservatively in preparation for the implementation
of the Crossflow feedwater flow instrumentation during RF9. In October 2001, it was determined that
a non-conservative moisture carryover fraction was used in the core thermal power calculation
(Special Report 354/2001-003-00). Combining the errors resulted in a potential overpower condition
of 0.06% core thermal power. This potential overpower condition existed between the time that the
crossflow instrumentation was implemented and the start of RF1 0. This event is being reported as a
Special Report in accordance with the requirements of License Condition 2.F. There were no safety
consequences associated with this event since significant margins were available to all power
distribution thermal limits.

The apparent cause for the feedwater temperature miscalibration can be attributed to
misunderstanding as to the magnitude of the impact on the station heat balance by using three point
calibration at selected temperatures rather than temperatures near the range of interest. The
corrective action associated with the moisture carryover error was corrected during RF1 0. The
feedwater RTD loops were properly calibrated during the November 2001 forced outage.
NRKU FUOM 66 (7-2001)
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PLANT AND SYSTEM IDENTIFICATION

General Electric - Boiling Water Reactor (BWR/4)

Energy Industry Identification System {EIIS} codes and component function identifier codes
appear as (SS/CCC)

IDENTIFICATION OF OCCURRENCE

Date determined to be reportable: December 17, 2001

CONDITIONS PRIOR TO OCCURRENCE

Mode I - 100% power. No structures, systems, or components were inoperable at the time of the
occurrence that contributed to the event.

DESCRIPTION OF OCCURRENCE

After restart of Hope Creek from refueling outage 10 (RF1 0), analysis of plant parameters indicated
that changes occurred in the final feedwater temperature when compared to the previous cycle of
operation. The temperatures as indicated by feedwater temperature loops 1AETE-NO41A/B/C/D,
were approximately 3 degrees lower than when operating at 100 percent power prior to the outage.
This condition indicated that actual power might have been below 100 percent following restart from
RF10. A detailed engineering review was initiated and resulted in the following.

During RF9 (May 2000), the performance of the main feedwater temperature RTDs was reviewed to
support power uprate using the crossflow feedwater flow instrumentation. The method used to
determine the RTDs calibration curve introduced a +0.8 degree F bias. This was a non-conservative
bias such that the actual resultant power level was higher than the level calculated by the plant
computer. In January 2001, the crossflow instrumentation was implemented to correct for fouling of
the feedwater venturis. In October 2001, a non-conservative moisture carryover fraction was
determined to have been used in the core thermal power calculation (Refer to Special Report
354/2001-003-00). Combining both the error in feedwater temperature and the error in the moisture
carryover fraction resulted in a potential overpower condition of 0.06% core thermal power. This
potential overpower condition existed between the time that the crossflow instrumentation was
implemented and the start of RF10. On December 17, 2001, at 1600 hours, a twenty-four hour
notification was made to report potential operation outside of License Condition 2.C (1), which
authorizes PSEG Nuclear LLC to operate the facility at reactor core power levels not in excess
of 3339 megawatts thermal (100 percent rated power). This event is being reported as a Special
Report in accordance with the requirements of License Condition 2.F.
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ANALYSIS OF OCCURRENCE

During RF9 (May 2000), the performance of the main feedwater temperature RTDs was reviewed to
support power uprate. The method used to determine the RTDs calibration curve introduced a +0.8 F
bias. This is non-conservative, in that power level was higher than calculated by the plant computer.
In January of 2001, crossflow was implemented to correct for fouling of the venturis. In October 2001,
it was discovered that a non-conservative moisture carryover fraction was used in the core thermal
power calculation (SR 354/2001-003-00).

As a result of these conditions, Hope Creek Generating Station has potentially operated at power
levels in excess of Operating License Condition 2.C (1), which requires that the facility be operated at
reactor core power levels not in excess of 3339 MWt. The upper limit may have been exceeded by
significantly less than 0.1%. This potential overpower condition existed between the time of crossflow
implementation and RF10.

The moisture carryover fraction was corrected during RF10. During the recent forced outage, the 4
RTD's were checked and all four loops were calibrated, therefore, eliminating the miscalibration.

On December 17, 2001, at 1600 hours, a twenty-four hour notification was made to report
potential operation outside of License Condition 2.C (1), which authorizes PSEG Nuclear LLC to
operate the facility at reactor core power levels not in excess of 100 percent rated power. This
event is being reported as a Special Report in accordance with the requirements of License
Condition 2.F.

CAUSE OF OCCURRENCE

The apparent causes for the feedwater temperature miscalibration can be attributed to
misunderstanding to the magnitude of the impact on the station heat balance of performing the three
point calibration of the RTDs at the temperatures selected rather than temperatures near the range of
interest.

PRIOR SIMILAR OCCURRENCES

Prior Hope Creek and Salem LERs and SRs were reviewed for similar potential overpower
events. SR 354/2001-003-00, "Potential to Exceed Licensed Power Level Due to Reactor Heat
Balance Calculation Error." The apparent cause, as described in the GE report, is that a non-
conservative assumption for moisture carryover fraction was used in the calculation of core
thermal power. The design specification for the steam separator/steam dryer of 0.1 % carryover
was assumed to be correct and was used in the plant process computer for many BWR units.
Both the moisture carryover fraction and final feedwater temperature affected the heat balance
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PRIOR SIMILAR OCCURRENCES (Cont'd)

calculation, therefore, the combination resulted in a 0.06% potential overpower condition. The
corrective actions for the moisture carryover fraction occurrence would not have prevented this
event.

SAFETY CONSEQUENCES AND IMPLICATIONS

The error introduced by miscalibration of the feedwater RTDs into the calorimetric calculation
could have resulted in a potential overpower condition of 0.06%. A review of the Cycle 10 Core
Follow Reports for the time period of the potential overpower condition indicated that a
significant margin was available to all power distribution fuel thermal limits. Therefore, since
adequate margin to all power distribution fuel thermal limits remained during the time period,
there was no safety significance associated with the potential overpower condition due to
miscalculation of feedwater temperature. Based on the above this event did not present an
undue risk to the health and safety of the public.

A review of this condition determined that a Safety System Functional Failure (SSFF) has not
occurred as defined in Nuclear Energy Institute (NEI) 99-02.

CORRECTIVE ACTIONS:

1. During the November 2001 forced outage the RTD calibration was performed to more
accurately reflect operation in the range of interest.

2. Revise procedure HC.IC-LC.AE-0012, "HC-Feedwater Temperature Loop Optimization", to
require design engineering to evaluate the loop calibration if it deviates from pre-established
limits, to be implemented in the procedure. This will be tracked by the corrective action
program.

3. Conduct Management Review of miscalibration and perform lessons learned sessions. This
will be tracked by the corrective action program.

4. Issue Operating Experience (OE) to the industry through INPO.

COMMITMENTS

The corrective actions cited in this Special Report do not constitute commitments.


