Crystal River Unit 3

Dacket Mo, 50-302
June 1, 1992
3F0692-02

U. §. Nuclear Regulatory Commission

Licensee Event Report (LER, 92-07

Attention: Oocument Control Desk
Washington, D. C. 205855

Subject:

Dear Sir:

Enclosed is Licensee Event Report (LER) 92-07 which is submitted in
accordance with 10 (/& &0,.73,

Sincerely,

6. L.
Vice

Gt~

1dt
President

Nuclear Production

EEF:mag

tnclosure

XC:

Regional Administrator, Region 1]

Project Manager, NRR

Senior Resident Inspector
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Inadequate Level of Datail of Initial Plant Design Calculations Causes Operation Outside Design Basis
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On May 1,

operatior during a Design Basis (UB) event

Lorporation’s Electrical Calculation Enhancement Program (ECEP).
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1992 at 1700, Crystal River Unit 3 (CR-3) determined that the calculated
input voltage to the motor operators on the two steam admission valves for the
steam driven Emergency Feedwater Pump (EFP) may be below the required voltage for
The required voltage was derived from
differential pressure (D/P) testing and conservative valve factor assumptions.
CR-3 discovered this condition while performing evaluations under Florida Power

issue causes the steam driven £°P to be inoperable.
initial plant design calculations not performed to a level of detail that would

demonstrate voltage at the end device,
under the ECEP identified this DB is-ue,

adequate thrust.

This design
The cause of this issue is

Enhancements to (he calculation performed

To resolve this issue, the springpack
size and unit ratio of the motor operators will be increased to reduce the voltaye
required to achieve
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EVENT _DESCRIPTION

On May 1, 1992, Crystal River Unit 3 (CR-3) was in Cold Shutdown (MODE 5) when a
condition outside the Design Basis (DB) was discovered. It was determined by
calculation that the DC motor operators on the two steam admission valves [V] for the
steam driven Emergency Feedwater Pump (EFP) [BA,P) may experience an input voltage
lower than the minimum required to provide adoquate thrust under DB conditions. This
is based on a conservative electrical analysis that assumes a DB event and maximum
loading on the station batteries. This is considered a situation outside the DB and
is being reported per 10CFRS0.73(a)(2)(11)(B).

On April 6, 1992, a review of the DC calculation portion of the Electrical
Calculation Enhancement Program (ECEP) was performed and it was determined that a
potential problem existed. The ECEP concluded that the minimum voltage available for
the motor operators, Limitorque SMB-00, could be as low as 201 volts DC during a DB
event. This is based on the conservative assumption of maximum horsepower rating for
all loads used in the calculation, not taking any credit for system configuration
changes. Other calculations performed, based on successfui in-plant differential
pressure (0/P) testing of the valves, concluded tie minimum voltage required was 233
volts DC. These calculations use thrust required by the motor operator to overcome
the D/P for the worst case DB scenario, measured during D/P testing and converts the
thrust to motor torque. This calculation is also considered conservative because it
uses a stem factor based on a coefficient of friction of 0.2 for the conversion,
This would be representative of a degraded Limitoraque operator. The valves can not
practically be tested at worst case D/P with reduced voltage,

On May 1, 1992, after extensive evaluation, the two valves were declared inuperable
which renders the steam driven [FP inoperable. In this condition, the Technical
Specifications (TS) prohibit unit operation in MODL 3 (Hot Standby) and above.

CAUSE

In the initial desicn of the plant, calculations were not available to the level of
detail that is now common practice. This resulted in the selection and installation
of equipment in the plant that can not be shown by current analytic methods to be
capable of performing under DB conditions.

EVENT _ANALYSIS

Declaring these two valves inoperable renders the steam driven EFP inoperable. At
the time of discovery, the plant was shutdown in MODE 5 with Reactor Coolant System
(RCS) temperature at 190°F and pressure at 80 psig. The Emergency Feedwater (EF)
system 1s not required to be operable in this condition, If the plant had been in
Hot Standby (MODE 3), TSs would have required that the pump be returned to operable
status within 72 hours or be in Hot Shutdown (MODE 4) within the next 12 hours.
Redundancy within the EF system is supplied by the motor driven EFP. Furthermore,
the Emergency Core Cooling Systems (ECCS) are available to remove decay heat from the
core,
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CORRECTIVE ACTION

The unit ratio for the motor operators determines the torque output that can be
delivered to the valve stem, This ratio will be increased from 30.0 to 67.5. This
wiil increase the mechanical advantage of the motor. This will also increase the
valve stroke time, After this modification is complete, testing will be performed
to ensure the technical specification surveillance requirements are met,

The sprin?pack size of the motor operators will be increased from 145 ft. 1bs to 240
ft.1bs. This provides a wider thrust band for the actuator to allow an increase in
the torque switch settings. Motor protection is still provided by the thermal
overloads,

PREVIOUS SIMILAR EVENTS

There have been instances where the ECEP calculated voltage has not met the in-glant
required voltage., MHowever, after calculating the required voltage based on actual
thrust readings on the components, the ECEP calculated voltages have been greater
than the required voltage. This has been true for both AC and UC loads.

There have not been any previous LERs due to inadequate voltage,
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