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On September 25, 2000, during the revision of an engineering evaluation for the chilled water system,
engineering identified an invalid assumption associated with the determination of heat loads to remove from the
chilled water system {KM/CHU}. Due to the invalid assumptions in the engineering evaluation, the table
provided in the engineering evaluation for the amount of heat loads to remove from the system based on the
chiller cooling water inlet temperature provided non-conservative heat load values. Due to the non-conservative
heat loads, the operations procedures did not specify the removal of enough of the appropriate non-essential
heat loads from the chilled water system {KM/CHU} to meet TSAS 3.7.10.a.1. Although TSAS 3.7.10.a.1 was
not complied with, the chilled water system would have performed as required during a design basis accident.

The apparent cause of this event is attributed to personnel errors. The engineering personnel involved in the
development of the engineering evaluation did not validate the assumption used for chiller operation and the
accuracy of the formula used to calculate the heat loads. Also, the verifier of the engineering evaluation did not
identify the above errors.

The engineering evaluation and operations procedures have been revised to correct the non-conservative heat
load values. Appropriate personnel were held accountable for their actions and lessons learned from this event
will be communicated to the appropriate Engineering personnel. This report is being submitted in accordance
with 10 CFR 50.73(a)(2)(1)(B)
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CONDITIONS PRIOR TO OCCURRENCE

At time of discovery, Salem Unit 1 was in Mode 1 with reactor power at approximately 35%, Salem
Unit 2 was in Mode 1 with reactor power at approximately 90% and decreasing towards the beginning
of its 11" refueling outage. No structures, systems, or components were inoperable at the time of the
occurrence that contributed to the event.

DESCRIPTION OF OCCURRENCE

On September 25, 2000, during the revision of an engineering evaluation for the chilled water system
{KM/CHU}, Engineering identified an invalid assumption associated with the determination of heat
loads to remove from the chilled water system {KM/CHU}. The results of the engineering evaluation
were incorporated into operations procedures S1(2).0P-SO.CH-0001 for operation of the chilled water
system in November 1998. Technical Specification 3.7.10 action statement a.1 states that with one
chiller inoperable:

“‘Remove the appropriate non-essential heat loads from the chilled water system within 4 hours
and;...”

Due to the invalid assumptions in the engineering evaluation, the table provided in the engineering
evaluation for the amount of heat loads to remove from the system based on the chiller cooling water
inlet temperature provided non-conservative heat load values. Due to the non-conservative heat
loads, the operations procedures did not specify the removal of enough of the appropriate non-
essential heat loads from the chilled water system {KM/CHU} to meet TSAS 3.7.10.a.1. The TSAS for
one inoperable chiller has been entered in the past using procedures S1(2).0P-SO.CH-0001 which
contained the non-conservative heat loads. This is reportable in accordance with
10CFR50.73(a)(2)(i)(B), as a technical specification prohibited condition. Although TSAS 3.7.10.a.1
was not complied with, the chilled water system would have performed as required during a design
basis accident.

NRC FORM 366A (6-1998)
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ANALYSIS OF OCCURRENCE

On September 25, 2000, engineering personnel identified that an assumption used in evaluation S-C-
CH-MEE-1243, “Engineering Evaluation of Aucxiliary Building Chilled Water Subsystem Loading —
Salem Units 1 and 2,” Revision 1 was incorrect. This engineering evaluation was used to revise
operations procedures S1(2).0P-SO.CH-0001, “Chilled Water System Operation,” to provide tables to
be used by the operators in determining what heat loads to remove from the chilled water system
{KM/CHU} to comply with TSAS 3.7.10.a.1 when a chiller was determined to be inoperable.
Procedures S1(2).OP-SO.CH-0001 were revised on November 25, 1998. Two tables were added to
the procedure based on the engineering evaluation. The first table provided a range of chiller cooling
water inlet temperatures and the associated amount of heat loads to remove from the system if one or
two chillers were out of service. The second table provided a listing of the equipment considered non-
essential loads and the value of heat load that would be removed from the chilled water system when
that piece of equipment was isolated.

The first table provided a range of chiller cooling water inlet temperatures from <60 °F to 85 °F in
increments of 5 degrees based on the assumption that the temperature of the cooling water was the
same temperature of the water entering the chiller. Upon further review of the chiller system
operation, engineering identified that the assumption that the water entering the chiller was the same
temperature as the cooling water supply was incorrect. The chillers are provided with a recirculation
pump that is currently set to maintain the chiller cooling water inlet temperature at a minimum of 68
°F. Therefore, the heat load removal specified for temperatures less the 68 °F was in error.

A second error was also identified in the evaluation concerning the amount of heat loads to be
removed based on chiller cooling water inlet temperature. The calculation performed to determine the
heat loads to remove contained an error. For chiller cooling water inlet temperatures of < 80 °F, the
amount of heat loads calculated to be removed were non-conservative.

CAUSE OF OCCURRENCE

The apparent cause of this event is attributed to personnel errors. The engineering personnel
involved in the development of the engineering evaluation did not validate the assumption used for
chiller operation and the accuracy of the formula used to calculate the heat loads. Also, the verifier of
the engineering evaluation did not identify the above errors.

PRIOR SIMILAR OCCURRENCES

A review of 1998 and 1999 LERs for both Salem and Hope Creek identified no similar instances of
engineering personnel errors resulting in the failure to comply with the Technical Specifications.

NRC FORM 366A (6-1998)
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SAFETY CONSEQUENCES AND IMPLICATIONS

There were no safety consequences or implications associated with this event. Although the
appropriate non-essential heat loads were not removed as required by TSAS 3.7.10.a.1, during an
accident or loss of offsite power (LOOP), the non-essential heat loads are isolated automatically from
the Unit’s chilled water system by the initiation of the safety injection or LOOP signal. Therefore, the
chilled water system would have performed as required during a design basis accident.

A review of this event determined that a Safety System Functional Failure (SSFF) as defined in NEI
99-02 did not occur.

CORRECTIVE ACTIONS

1. Engineering evaluation S-C-CH-MEE-1243 was revised on September 26, 2000.

2. Procedures S1(2).0OP-SO.CH-0001, “Chilled Water System Operation,” were revised on
September 29, 2000, to incorporate the amount of heat loads to remove from the chilled water
system as specified in the revised engineering evaluation.

3. Appropriate personnel were held accountable for their actions.

4. Lessons learned from this event will be communicated to the appropriate Engineering
personnel and will be implemented under PSEG Nuclear’s corrective action program.

COMMITMENTS

The corrective actions cited in this LER are voluntary enhancements and do not constitute
commitments.

NRC FORM 366A (6-1998




