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Steam Generator Power Operated Relief Valve Failed to Close on Demand

Pursuant to 10CFR50.73(a)(2)(i)B) and 10CFR 50.73(a)(2)(vii), the South Texas Project
submits the attached Unit 1 Licensee Event Report 02-004 conceming the failure of Steam
Generator Power Operated Relief Valve 1B to close on demand due to the tripping of the actuator
hydraulic pump motor’s thermal overload relay. The investigation found that the thermal overload
heater, which had been installed by a plant modification, was undersized for this motor in this
application. ‘

This event did not have an adverse effect on the health and safety of the public.
Corrective actions number 4, 5 and 6 are the only commitments contained in this event report.

If there are any questions on this submittal, please contact W. R. Bealefield, Jr. at
(361) 972-7696 or me at (361) 972-7849.
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On November 20, 2002, Unit 1 was in Mode 3 at 0% power. Unit 1 was being maintained in Mode 3 due to
equipment failure in the Circulating Water system which required the main condenser to be taken out of
service. The Steam Generator (SG) Power Operated Relief Valves (PORV) were being used to control
decay heat removal from the primary plant. Plant operators attempted to close PORV 1B in manual
control and the valve failed to close. Investigation revealed that the thermal overload on the breaker
supplying power to the actuator hydraulic pump for the PORV 1B had tripped. The thermal overload was
reset and PORYV 1B fully closed. Due to obsolescence of various Class 1E Motor Control Center (MCC)
sub-components, the Class 1E MCC buckets are being replaced with new buckets and sub-components.
The MCC components for the PORV 1B were replaced in 2000 under the plant modification process. The
replacement bucket for the PORV 1B contained a heater element rated at 114% of the motor’'s maximum
operating current. The STP design requirement for this heater in this application is a rating between 125%
and 140% of motor maximum operating current. Two PORV’s in Unit 2 also had replacement buckets with
heater elements undersized for this application. The breakers with under sized heater elements have
been replaced. Additional training will be provided for engineering personnel on procurement practices.
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DESCRIPTION OF EVENT

On November 20, 2003, Unit 1 was in Mode 3 at 0% power and normal operating temperature and
pressure. Unit 1 was being maintained in Mode 3 due to an equipment failure in the Circulating Water
system which required the main condenser to be taken out of service which removed the normal heat
sink for decay heat removal. The Steam Generator (SG) Power Operated Relief Valves (PORV) were
being used to control decay heat removal from the primary plant. Plant operators attempted to close
the PORYV 1B in manual control and the valve failed to close. PORV 1B control was placed in
automatic and setpoint adjusted to 1225 psig. PORV 1B still would not close. Investigation revealed
that the thermal overload for the breaker supplying power to the actuator hydraulic pump for PORV 1B
had tripped. The thermal overload was reset and the valve fully closed in automatic control.

Due to obsolescence of various Class 1E Motor Control Center (MCC) sub-components, the Class 1E
MCC buckets are being replaced with new buckets and sub-components. The term bucket used in
this event report refers to the physical enclosure that contains the breaker and its sub-components.
The MCC bucket replacement is being done under the station modification process with the intent to
replace the buckets with equivalent components. Replacement is scheduled to span a nine-year
period which started in October 1999. The MCC bucket and sub-components protecting the PORV 1B
hydraulic motor is a replacement unit provided by Nuclear Logistics Inc. (NLI) as part of the overall
MCC bucket replacement modification.

The contract between STP and NLI specifies the new bucket components are to be equivalent to the
old components. The original heater elements were supplied by Telemecanique (ITE) and the
replacements were supplied by General Electric (GE). The replacement bucket contained a heater
element rated at 114% of the hydraulic motor’s nameplate maximum operating current. The design
criteria require the heater element in this application to have a rating between 125% and 140% of the
motor nameplate maximum operating current.

Each MCC is upgraded by replacing the existing bucket with an equivalent bucket built by NLI
complete with all new internal components including the overload heaters. STP provides NL! with the
following information before manufacturing of the replacement bucket is commenced:

« setpoint index record for each MCC bucket-breaker and relay settings

e motor data

¢ ITE heater sizes

¢ the heater sizing criteria of 125% to 140% for motors with a Service Factor (SF) of 1.15.

There is no direct equivalency document comparing ITE and GE heater elements. The replacement
heater elements were sized by NLI in accordance with GE guidelines and motor starter heater tables
using the STP sizing criteria. STP reviews the Bill of Materials (BOM) drawings prepared by NLI prior
to bucket production. STP engineering checked the heater element sizing using the same GE
guidelines and table NLI used to select heater elements. Both STP and NLI matched the heater
element with the corresponding nameplate amperage thinking this would provide a 125% margin.
However the GE table instructions state that using this technique will provide a maximum of 125%.

Both STP and NLI used the GE guidelines and table incorrectly to determine heater sizing.
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The undersized heater element for the PORV 1B motor was replaced with an element providing 127%
margin.

A review of other MCC bucket replacements identified two buckets for Unit 2 PORV's that also
contained undersized heater elements. A review of other MCC bucket replacements, accomplished
under the plant modification, identified several other heater elements that were undersized for the
particular application.

EVENT SIGNIFICANCE

This event resulted in no personnel injuries, radiation exposure, offsite radiological releases or
damage to safety-related equipment.

For this event, the change in core damage frequency for Unit 1 is 1.94E-09 per year. The change in
core damage frequency for Unit 2 is 2.27E-08. The change in large early release frequency with the
PORVs out of service is 4.12E-12 for Unit 1 and 5.55E-11 for Unit 2. These results are below the 1E-
06 core damage frequency per year threshold and the 1E-07 large early release frequency per year
threshold identified in Regulatory Guide 1.174 for risk significance.

This event is of minimal safety significance.

This event is reportable because the three PORVs (one in Unit 1 and two in Unit 2) had their thermal
overload heaters sized such that they mlght not prevent spurious tripping of the power supply for the
actuator motors when required to operate in automatic, thus preventing their safety function from
being fulfilled. Since the undersized thermal overload heaters had been in service since 2000 for Unit
1 and 1999 for Unit 2, this condition is reportable under 10CFR 50.73(a)(2)(i)(B), “operation or
condition prohibited by technical specifications,” and 10CFR 50.73(a)(2)(vii), “common cause
inoperability of independent trains or channels.”

CAUSE OF EVENT

Root Causes:
There are two root causes resulting in failed barriers for this event.

1. The General Electric guidelines were not interpreted correctly by South Texas Project personnel
and Nuclear Logistics Inc personnel. This resulted in selection of a GE heater element one size
smaller than intended.

2. The setpoint index did not include directions to use an oversized heater element for the PORV
actuator motor.

CORRECTIVE ACTIONS

1. Replaced the breaker for PORV 1B.
Completed November 29, 2002.
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2. Replaced the breakers for the Unit 2 PORVs with units having a 127% margin.
Completed November 26, 2002.

3. Replaced the thermal overload heaters in other MCCs affected by the MCC modification.
Completed December 7, 2002.

4. Design engineering personnel will be trained on the correct usage of the GE guidelines and table
for selecting overload heater elements.
This corrective action will be completed by February 15, 2003.

5. Training will be developed for engineering personnel on “Procurement of Engineered
Materials.”
This corrective action will be completed by August 31, 2003.

6. The setpoint index will be updated for safety-related components to add information necessary for

sizing breaker components.
This corrective action will be completed by December 18, 2003.

ADDITIONAL INFORMATION

This event was determined to be reportable on November 28, 2002.

A search of the STP Equipment History found that there have been six other incidents related to MCC
breaker overloads. None of these other incidents was reportable under 10CFR 50.73.




