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Delta, PA 17314
717 456 4244

Document Control Desk
J. 8. Nuclear Regulatory Commission
Washington, DC 20555

Docket Nos. 50-277 & 278
SUBJECT: Li R P m_Atomi r_Station
Unit2 &3

This LER concerns a Technical Specification violation when licensed thermal
power was slightly exceeded due to unaccounted for control rod drive water flow.

Reference: Docket No. 50-277 & 278

Report Number:  2-96-001

Revision Number: 00

Discovery Date:  1/18/96

Report Date: 2/20/96

Facility: Peach Bottom Atomic Power Station
1848 Lay Road, Delta, PA 17314

This LER is being submitted pursuant to the requirements of 10 CFR
50.73(a)(2)(i)(B).
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R. R. Janati, Commonwealth of Pennsylvania
INPO Records Center
T. T. Martin, US NRC, Administrator, Region |
R. |. McLean, State of Maryland
W. L. Schmidt, US NRC, Senior Resident Inspector
A. F. Kirby Ill, DelMarVa Power
H. C. Schwemm, VP - Atlantic Electric
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;gé-.)sonnel determined
that Unit 2 and Unit 3 had potentially operated marginally above 100% of rated Core
Thermal Power (CTP) (i.e., 3458 Megawatts thermal power (MW)).
portion of the flow from the Control Rod Drive (CRD) system was not properly accounted
for in the Nuclear Steam Supply System (NSSS) heat balance and CTP calculation. The
CRD system flow not properly accounted for is approximately 6 gpm which may have
resulted in an actual reactor power that exceeded indicated power by no more than
approximately 1.05 MWt. No actual safety consequences occurred as a result of this
event. The root cause for omission of the additional CRD flow to the CTP calculation
and heat balance for the RCS pump seal injection flow, RWCU pump seal purge flow
and reactor level instrumentation sensing lines was failure to consider the impact of this
additional flow on core thermal power during the design process for these modifications.
The computer program that calculates CTP has been modified to account for the
additional CRD water flow into the reactor vessel.
identified.

Specifically, a
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This report is submitted pursuant to 10 CFR 50.73 (a)(2)(i)(B) as a result of a condition
prohibited by Technical Specification (Tech Spec) due to the shift average licensed
power level being slightly exceeded.

Unit Conditions at Time of Discovery

Units 2 and 3 were in Mode 1 (RUN) at approximately 100% of thermal reactor power.
There were no systems, structures, or components that were inoperable that contributed
to the event.

Description of the Event

On January 18, 1996 at approximately 1500 hours, engineering personnel determined
that Unit 2 and Unit 3 had potentially operated marginally above 100% of rated Core
Thermal Power (CTP) (i.e., 3458 Megawatts thermal power (MWt)). Specifically, a
portion of the flow from the Control Rod Drive (CRD) system was not properly accounted
for in the Nuclear Steam Supply System (NSSS) heat balance and CTP calculation. The
CRD system flow not properly accounted for is approximately 6 gpm which may have
resulted in an actual reactor power that exceeded indicated power by no more than
approximately 1.05 MWt

Investigation into this event has identified the following previously unaccounted for
sources of CRD water flow into the reactor vessel. d

1. The General Electric (GE) design of the CRD system requires approximately 3
gpm to be provided to each Reactor Recirculation System (RCS) pump for seal
staging flow. Approximately 0.75 gpm per pump is diverted to seal staging flow,
resulting in an unmonitored 4.5 gpm flow to the reactor vessel through both
pumps. A review of GE Nuclear Energy Group (GE-NEG) documentation and
discussion with GE personnel indicated that the flow from the CRD system to the
RCS pumps, historically, has never been considered in the NSSS heat balance
and CTP calculations for any BWR plant. GE was unable to determine why this
value was not considered. In addition, GE determined that there was no margin
in the CTP calculation methodology which would offset the error introduced by this
modification.
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2. A modification installed in 1993 diverted approximately 0.04 gpm of CRD water
to provide backfill to the reactor level ingtrumentation sensing lines. Since the tap
for this CRD water supply is upstream ot the CRD flow transmitter, this additional
flow of CRD wate: to the reactor vessel is not accounted for in the CTP
calculations.

3. A moadification was completed in 1995 which diverted approximately 1.5 gpm of
CRD water to provide seal purge flow to the Reactor Water Cleanup (RWCU)
pumps. Again, since the tap for this CRD water supply is upstream of the CRD
flow transmitter, this additional flow of CRD water to the reactor vessel is not
accounted for in the CTP calculations.

f the Even

The root cause for omission of the additional CRD flow to the CTP calculation and heat
balance for the RCS pump seal injection flow, RWCU pump seal purge flow and reactor
level instrumentation sensing lines was failure to consider the impact of this additional
flow on core thermal power during the design process for these modifications.

A contributing cause to this event is an unawareness of the bases of the core thermal
power calculation and NSSS heat balance on the part of modification design engineers.
Ancther contributing cause is that the design input procedure which requires evaluation
of system interactions does not specifically identify that core thermal power or NSSS
heat balance inputs be considered.

Analysis of the Event

No actual safety consequences occurred as a result of this event.

Plant accident and transient analyses account for power excursions above 100% power.
Therefore, there was no impact on the ability of the plant to respond had a design basis

event occurred. Additionally, no other plant reliability or functional concerns were created
with this minor power excursion.
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Corrective Actions

The computer program that calculates CTP has been modified to account for the
additional CRD water flow into the reactor vessel.

An evaluation is being performed to thoroughly assess the complete heat balance
calculation for units 2 and 3 to ensure that each addition and subtraction from the CTP
is accounted for.

The PBAPS modification design process will be enhanced to specifically include
consideration of changes to the core thermal power calculation and NSSS heat balance.
In addition, training of modification design engineers will be developed to increase
awareness of the potential impact on the core thermal power calculation and NSSS heat
balance of design changes.

Previ imilar Even

One previous similar event was identified. LER 2-92-014 involved a Tech Spec violation
when steady state power was exceeded due to uncertainties involving the measurement
of feedwater flow. These uncertainties were in the unconservative direction and resulted
in a slightly higher than allowable level of thermal power. Corrective actions involved
adjusting the feedwater flow input into the process computer. Since the current event
involves unaccounted for CRD water inpi t to the reactor vessel, corrective actions from
LER 2-92-014 could not have been expected to prevent this event.
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