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Ladies and Gentlemen:

Enclosed is Licensee Event Report 2000-003, “Battery Age Determination Results in
Technical Specification Violation of Surveillance Requirement.”

No regulatory commitments were identified in this report. If you have questions or require
additional information, please contact Mr. Gregory A. Dunn, Manager - Regulatory Affairs,
at (440) 280-5305.
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On February 19, 1999, an operability determination was performed for the Division 3 Unit 1 battery based on a question
regarding installation dates. Testing frequency for the battery to meet Surveillance Requirements is determined by the age of
he battery. This battery was installed in November 1984, and was assumed to be at 72 percent of a 20-year service life.

urther investigation indicated that the battery cells had been stored on trickle charge since January 11, 1978, and many of the
original individual cells had been replaced. This information was used in determining the service life of the batteries.

ased on the engineering analysis performed, the overall life of the Division 3 Unit 1 battery was determined to be 9.7 years
by calculating the arithmetic average of the age of the individual battery cells, and also by battery curve comparisons and
performance test results. The Division 3 Unit 1 battery was concluded to be OPERABLE, and the required surveillances were
continued at the less restrictive frequency (60 months vice 18 months).

The Senior Resident Inspector questioned the approach used for calculation of battery age, and referred this to Office of
lNuclear Reactor Regulation staff for evaluation. The staff concluded that this approach for calculating battery age was not
acceptable, and stated that the more restrictive surveillance frequency should have been observed.

IA Non-Cited Violation was issued in Inspection Report 50-440/99015, dated March 19, 2000. Therefore, this event is being
reported under 10 CFR 50.73 (a)(2)(i) as a condition prohibited by Technical Specifications.
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I1.

INTRODUCTION

The Perry Nuclear Power Plant (PNPP) utilizes two redundant trains of batteries [BTRYJwithin Division 3 to provide
emergency 125 Volt Direct Current (VDC) for the safety-related divisional subsystems. The batteries are composed of
60 individual cells (20 jars) which are examined visually and electrically to verify the absence of corrosion, or
deterioration of any cells. As conditions warrant, individual cells within a battery may be replaced. Division 3
batteries exist for both Perry Unit 2 (for which construction was never completed) as well as Unit 1. The Division 3
Unit 2 battery has the capacity to act as a back-up to the Unit 1 battery.

The age of a battery determines the frequency at which a battery Surveillance Requirement must be performed.
Technical Specifications (TS) require that a battery at 85 percent or less of its service life meet a 60-month
surveillance requirement. Once past 85 percent of its service life , a battery must meet a more restrictive surveillance
requirement to pass a performance discharge test once every 18 months.

At the time of the event, PNPP was in Mode 1 at approximately 96 percent rated thermal power, coasting down at the
end of an operating cycle in preparation for a scheduled refueling outage. The reactor vessel was at approximately
1024 pounds per square inch gauge, with the reactor coolant at saturated conditions. There were no inoperable
systems, structures or components that contributed to this condition.

EVENT DESCRIPTION

On February 17, 1999, the Division 3 Unit 2 Battery was declared inoperable due to the age of the battery exceeding
the service lifetime specified by the manufacturer. The majority (44) of the 60 cells were originally installed
equipment. Twenty years is the generally accepted limit for service life of this type of battery (stationary lead-
calcium) battery, although not defined specifically by IEEE or other references. The Unit 2 battery had been installed
in November 1984, and was originally assumed to be at 72 percent of its service life. Actually, the battery had been
on trickle charge in storage since 1978, prior to installation. A performance test was conducted which determined that
the Unit 2 battery was at 88.3 percent capacity. Comparison to battery age curves indicated that the Unit 2 battery was
at 92 percent of its service life. This restored the Division 3 Unit 2 battery to operability in accordance with TS (> 80
percent capacity.) Questions were raised regarding the applicability of this concern to the Division 3 Unit 1 battery,
which had been installed in the same timeframe.

Unlike the Unit 2 battery, the great majority (51) of the cells in the Unit 1 battery had been replaced, and were less
than ten years old. At that time, the Division 3 Unit | battery age was calculated at 9.7 years, using the arithmetic
average of the cells ages. Based on this calculated age and comparison with the results of a recently performed
discharge test curve to a typical battery curve, the Division 3 Unit 1 battery was concluded to have been tested at the
appropriate frequency, and was concluded OPERABLE on February 19, 1999, as a result of an Operability
Determination (OD). PNPP staff also verified that the Division 3 Unit 1 battery was fully functional in February 1999,
by successful completion of a performance discharge test (98.9 percent capacity), following completion of the
operability determination. The divisional battery testing was increased to an 18-month surveillance frequency as a
conservative measure.

The NRC questioned the practice of using arithmetic averages for determining battery age. The OD was later referred
to the office of Nuclear Reactor Regulation (NRR) staff for review under a Task Interface Agreement (TIA). The
results of this TIA were used as the basis for the NRC determination, and were provided to the Perry staff as an
attachment to Routine Plant Inspection Report 50-440/99015. As a result, a Non-Cited Violation (NCV) 99015-001
was documented in the inspection report.
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The TIA documented that using arithmetic averages to determine age was “not an industry practice and is not
acceptable.” It further stated that the licensee’s approach was non-conservative, in that the OD for the Division 3 Unit
1 battery did not address this concern, but relied on an undocumented method to establish battery age.

III. CAUSE OF EVENT

This event was caused by a misunderstanding of the applicable industry standards for the determination of battery age.
Although no industry precedent had been established for the use of average cell age to determine overall battery age,
conservative follow-up testing validated the capability of the batteries. There was no equipment failure noted.

IV. SAFETY ANALYSIS

The divisional batteries provide DC power for safety-related equipment in the event of a loss of normal DC power

supply. Control power would be lost to a number of divisional systems , if the battery was incapable of functioning as
designed.

With the battery service life defined by the actual age of the oldest cell, the batteries would have reached 85 percent of
their service life on January 11, 1995, and should have been placed on a more restrictive surveillance frequency. In
February 1999, both Division 3 batteries still demonstrated capacity well in excess of the required 80 percent through
actual load testing. They would have performed their intended safety function during the affected period of time.
Therefore, either the Unit 1 or Unit 2 battery satisfied capacity requirements, and the Division 3 systems were capable
of performing their intended functions, regardless of calculated battery age or surveillance frequency.

Therefore, there was no safety significance associated with this event.

. CORRECTIVE ACTIONS

The management and engineering staffs at PNPP acknowledge that the arithmetic averaging of battery cell ages may
not present an accurate representation of battery age.

The following corrective actions were instituted by the site :
1) In the short-term, the batteries continue to be tested on a more restrictive surveillance frequency.

2) As along-term measure, new batteries have been procured and are scheduled for installation in accordance with
the site’s on-line maintenance program.

VI. PREVIOUS SIMILAR EVENTS

A search of industry events over the past 5 years did not show any related events.
No regulatory commitments were identified in this report.

Energy Industry Identification System (EIIS) Codes are identified in the text by square brackets [XX].
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