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June 5,1997

U.S. Nuclear Regulatory Commission
Document Control Desk
Washington, D.C. 20555

Subject: Docket No. 50-361 and 50-362
Voluntary Report
Licensee Event Report No. 97-009
San Onofre Nuclear Generating Station, Units 2 and 3

This submittal provides a voluntary report for a condition involving performance
discharge and service testing of the Class 1E 125 Vdc batteries at San Onofre Units 2
and 3. Since this issue involves similar systems, cause, and corrective actions
applicable to Units 2 and 3, a single report for Unit 2 is being submitted in accordance
with NUREG-1022. Neither the health nor the safety of plant personnel or the public
was affected by this condition.

Sincerely,

s
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V N
i

Enclosure: LER No. 97-009

cc: E. W. Merschoff, Regional Administrator, NRC Region IV
A. T. Howell, lil, Director, Division of Reactor Projects, NRC Region IV
K. E. Perkins, Jr., Director, Walnut Creek Field Office, NRC Region IV /
J. A. Sloan, NRC Senior Resident inspector, San Onofre Units 2 & 3

ffM. B. Fields, NRC Project Manager, San Onofre Units 2 & 3 f, g h ji
institute of Nuclear Power Operations (INPO) #
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Class 1E 125 VDC Battery Surveillance Testing
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The Class 1E 125V & distribution system for each unit consists of four separate and
independent 125V de subsystems each of which includes a 58-cell battery and 2 spare
cells (8 batteries, 4 per unit). The Technical Specifications (TS) have two
different surveillance requirements (SR) which measure battery design and accident
capabilities; SR 3.8.4.7 - Service Test - requires Edison to verify battery capacity
is adequate to supply, and maintain the required emergency loads for the design duty
cycle once every 24 months; and SR 3.8.0.8 - Performance Test - requires Edison to
verify battery capacity is equal to or greater than 80% of the manufacturer's rating
once every 60 months. 1

In 1993, Edison replaced three of these batteries. However, Cycle 8 testing
indicated an apparent drop in capacity of two of the new batteries. By letter dated
June 4, 1996, Edison committed to complete a performance test in addition to the TS
required service test for batteries 2D1 and 3D2 during the Cycle 9 outages.

Edison completed the performance tests first. Edison and the vendor recognized a
longer equalizing charge would be prudent to restore the battery to a condition
similar to its pre-performance test condition prior to completing the service test.
Because the TS bases for both tests require "as-found" conditions, Edison questioned
if recharging would affect the "as-found" conditions. Edison also questioned if
including spare cells in the TS SRs (and pro-rating the results downward) was a pre-
test enhancement.

Edison concluded that neither concern was a pretest enhancement. Nevertheless,
Edison recognized this could appear so and is voluntarily submitting this report for
NRC and industry information.

Edison will revise the Bases for TS 3.8.4.7/8 to clearly indicate that battery
recharging between tests may be required and that spare cells may be included during
surveillance testing.

_- __ _ _, -- . ..-.
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|

| Plant: San Onofre Nuclear Generating Station Unit 2
| Reactor Vendor: Combustion Engineering
'

Event Date: May 9, 1997
Event Time: 1500
Mode: Unit 2 - Mode 1, Unit 3 - Mode 6
Power: Unit 2 - 100%, Unit 3 -0%
Temperature: Unit 2 - NOT, Unit 3 - 70 degrees F

| Pressure: Unit 2 - NOP, Unit 3 - Atmospheric

C ckground

| San Onofre Nuclear Generating Station (SONGS) Units 2 and 3, each has a 125V direct
| current (de) system (EJ). The Class lE 125V de distribution system for each unit consists
j of four separate and independent 125V de subsystems. Each subsystem (A, B, C or D)
'

includes a 58-cell battery and 2 spare cells, a battery charger, a distribution
switchboard, a vital bus inverter and an Engineered Safety Features (ESF) distribution
panel. The Class lE 125V de distribution system provides reliable sources of de power to
support safety related systens in performing their safety functions during plant normal
operations, anticipated operational occurrences and design basis accidents.

| By letter dated June 4, 1996, Edison informed the NRC the results of the performance
| discharge test 3 conducted during the Cycle 8 refueling outages indicated an apparent drop
! in battery bank capacity of new banks installed in 1993. This apparent drop in capacity ,

! was indicated for three of the eight (four per Unit) lE battery banks. The affected banks |
are 2D1 (2B007, Unit 2 Train A), 3D1 (3B007, Unit 3 Train A), and 3D2 (3B008, Unit 3 Train 1

| B). Consequently, Edison committed to perform the following supplemental tests to
j determine if any premature loss of capacity may be occurring:
,

l o Annual 4-hour performance discharge testing on spare cells of 2Dl, 3Dl, and 3D2
| battery banks prior to the start of Unit 2 Cycle 9 refueling outage, and

| 0 A 4-hour performance discharge test in addition to the required Service Test on
battery banks 2D1 and 3D2 during the Cycle 9 refueling outages.

|

The affected batteries were tested in February and August 1996, and indicated no loss of
capacity.

Dencription of Event: !

| The Technical Specifications (TS) have two different surveillance requirements which
measure battery design and accident capabilities:

TS SR 3.8.4.7 - Service Test - Once every 24 months, Edison is required to verify battery
,

capacity is adequate to supply, and maintain in OPERABLE status, the required emergency
| loads for the design duty cycle when subjected to a battery Service Test. In other words,

| this TS SR requires Edison to confirm the batteries will power the design accident load

|
profile (load varies with time).

|

l

TS SR 3.8.4.8 - Performance Test - Once every 60 months, Edison is required to verify
battery capacity is equal to or greater than 80% of the manufacturer's rating when
subjected to a performance discharge test. This test subjects the batteries to a uniform
load for a specified time, and battery capacity is then calculated from those results.
The frequency of this SR is increased to once every 12 months when battery shows4

degradation, or has reached 85% of its expected service life. Degradation is indicated
when the battery capacity drops by more than 10% relative to its capacity on the previous'

performance test, or when it is belcw 90% of manufacturer's rating. Once every 48 months,
the TS allows this SR to be credited to also satisfy SR 3.8.4.7 (Service Test).
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letter comm1'ted to complete a performance test in addition to theEdison's June 4, 1996, t

TS required service test for batteries 2D1 and 3D2 during the Cycle 9 outages. Edison
completed the performance tests first. Edison and the vendor recognized a longer
equalizing charge (11 days rather than 2 days) would be prudent to restore the battery to
a condition similar* to its pre-performance test condition prior to completing the service
test. (* - "similar" is used instead of " identical" because it is not possible to exactly
recreate a historical battery condition.)

The TS bases for both tests require "as-found" conditions. Edison questioned if
recharging the batteries would affect their "as-found" condition. Because battery
capacity can not be increased by longer charging times, Edison concluded this would be
acceptable. Nevertheless, on May 9, 1997, Edison recognized this could appear to be a
pretest enhancement. Consequently, Edison is voluntarily submitting this report for NRC
and industry information.

Due to the recharging concern, Edison also questioned the process used for testing spare
cells. The procedures for both tests (SO12 3-I-2. 5 and SO123-I-2. 6) have an option to
include spare cells during these two tests, and this testing option is regularly used.
Edison then adju.=ts the test results downward (pro-rated) to reflect a 58 cell battery
which is then compared to the acceptance criteria.

IEEE Standard 450-1980, " Recommended Practices for Maintenance, Testing, and Replacement
of Large Lead Storage Batteries for Generating Stations and Substations" indicates that
performance and service tests should reflect actual maintenance conditions (i.e., no
pretest enhancements of the Battery Terminal /Intercell Connectors and battery allowed).

Edison has concluded that aligning the two spare cells to the battery being tested does
not constitute a pretest enhancement because it can not improve the ability of the battery
to pass the surveillance. Edison is including this discussion to provide a complete
report.

Cruse of Event:

Prior to the Cycle 9 outages, Edison has not been required to complete both the
Performance Test and the Service Test on the same battery in the same outage.
Additionally, the TS bases are silent regarding battery recharging and testing of spare
cells.

Csrrective Actions:

Edison will revise the Bases for TS 3.8.4.7/8 to clearly indicate that battery recharging
between tests may be required, and that spare cells may be included during surveillance
testing.

C fety Significance of the Event:

The affected batteries passed both the service and performance tests, with capacity in
excess of their design requirements. Therefore, there was no safety significance to this
issue.

Additional Information:
I

One cell (#12) in battery 3D2 tested weak and was replaced after the service test.

There were no similar conditions or events reported in the past 3 years.
!

1
J
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BATTERY BANK TEST CONNECTIONS

(Battery Discharge Test Connections for a Typical 60 Cell Layout.)
RAll MOUNTED SPARE
CELL CHARGER (EX10E)

The Spais Colt Charger s
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Figure 1 - Test Configuration
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