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1 .The enclosed report provides details concerning core. spray system minimum flow :

/y 1
| bypassivalves not being qualified due to a design error in the original analysis.
' o? for torus' hydrodynamic motions. This report:is submitted in accordance with 10 (

'CFR-50.73 (a)(2)(v). - '

', ?V : , +
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On September 8, 1989, engineering analysis revealed that the valve yokes for
the core spray (CS) system minimum flow bypass valves for units 1, 2, and 3

'would exceed the allowable yield stress when subjected to loadings from torus
hydrodynamic motions. Yielding of the valve yoke could prevent the CS minimum
flow bypass valves and, therefore, the CS system from performing its intended
safety function. This discrepancy was identified during the component
qualification analysis which was being performed for a design change.

The root cause of this event is a design error in the original analysis used
to-qualify the CS system minimum flow bypass valves for torus hydrodynamic
motions. As the result of an inadequate engineering judgment, the CS system

' minimum flow bypass valves were incorrectly determined to be qualified for the
additional torus hydrodynamic loadings.

Following this event, a review of torus attached piping active valves with
motor or air actuators required for unit 2 operation was performed to identify
this type valve. Additionally, a valve identical to the CS system minimum
flow-bypass valves was identified on unit 1. Investigation / evaluation of the
unit i valve is still in progress. Additional evaluation for all three units
is underway. Appropriate corrective actions will be implemented as a result
of this evaluation. The affected CS system minimum flow bypass valves will be
modified or replaced as necessary to ensure that the valves meet the required
design stresses.

E.C Form 386 L6419)
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DEEQRIPTION OF EVENT

On September 8, 1989, engineering analysis revealed the.t the valve yokes for
the core spray (CS) system [BM] minimum flow bypass valves for units 1, 2,
and 3 would exceed the allowable yield stress when subjected to loadings from
torus (Nil} hydrodynamic motions. Yielding of the valve yoke could prevent the

'CS minimum flow bypass valves and, therefore, the CS system from performing
its intended safety function. This discrepancy was identified during the

-component qualification analysis which was being performed for a design change
involving the motor operator for the unit 2 CS system train B minimum flow
bypass valve (2-FCV-75-37).

The original design of the containment system considered postulated accident-
| loads previously associated with a loss of coolant accident (LOCA), seismic
| loads, dead weight loads, jet-impingement loads, hydrostatic loads (due to

water in the torus), overload pressure test loads, and construction loads.
However, after the establishment of the original design criteria, additional
loading conditions were identified by General Electric. New torus loads which
had not explicitly been included in the containment design bases were
identified. These loads result from dynamic effects of drywell air and steam
being rapidly released to the torus during a postulated LOCA and during safety "

relief valve discharge associated with plant transient operating conditions.
These issues were evaluated by NRC in NUREG-0661.

Based on these identified loadings, reanalysis of the entire torus, vent
system, torus internals, and attached piping was performed. The CS aystem
minimum flow bypass valves are on piping attached to the torus and were

| analyzed as part of this effort. Allowable acceleration values for the CS
systeta minimum flow bypass valves were not found in the contract files at the
time of the 1984 analysis. However, allowable acceleration values for another
valve by the same manufacturer were available and an engineering judgment was
made to apply these values to the CS system minimum flow bypass valves.

The CS system minimum flow bypass valves are three-inch, 300 pound class,
motor operated, bolted bonnet, gate valves with SMB-00 limitorque operators
which weigh 210 pounds. The valves are designated ASIM A216 GR WCB. The
other valve used in the analysis was a three-inch, 300 pound class, motor
operated, bolted bonnet, gate valve with a SMB-00 limitorque operator that
weighs 220 pounds. The valve material designation is ASIM A105 GR II. Both
valves were manufactured by Velan Valve Corporation. The two valve materials
have very similar mechanical properties. Based on the similarity of the
valves, it was concluded that the available allowable acceleration levels
would also be applicable for the CS system minimum flow bypass valves. The
original analytical calculations for torus hydrodynamics motions performed
in 1984 determined that the CS system minimum flow bypass valves were
acceptable in their original configuration.

NRC 8erm 386A $89)
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During the_ analysis conducted for the design change to evaluate the
replacement motor for 2-FCV-75-37, it was discovered that the qualification -

analysis performed in 1984 was in error. A field inspection identified that
the valve yoke dimensions for valve 2-FCV-75-37 were omaller than the valve s

yoke dimensions for the similar valve used in the 1984 analysis. On
August 28, 1989, as the result of an informal analysis, it was determined that
the valve stresses for the combination of seismic, torus, and normal operating
loads for valve 2-FCV-75-37 were above the yoke material yield stress. This
would result in deformation of the valve yoke that could prevent further

'

operation of the valve.

This analysis also determined that for current plant conditions where only
seismic and normal loads. apply, the valve yoke stresses would be within the
acceptable _ limits. However, the valve yoke yield stress could be exceeded for
any plant condition which is capable of producing torus hydrodynamic motion.

On September 8, 1989, as a result of additional investigation, it was
determined that this same discrepancy epplied to both trains of the unit 2
CS system. Additionally, it was identified that all three Browns Ferry units
were affected by this discrepancy. Each unit has two CS system trains with
one minimum flow bypass valve per train. This event was reported to NRC in
accordance with 10 CFR 50.72 on September 8, 1989.

A review of torus attached piping active valves with motor ra air actuators
required for unit 2 operation was performed to determine if this type Velan
valve was utilized anywhere in addition to the CS system rainimum flow bypass
valves. This review did not identify any additional Velan valves required for

li unit 2 similar to the CS system minimum flow bypass valves. However, during a
l field inspection, it was discovered that the unit 3 CS system train A minimum

flow bypass valve (3-FCV-75-9) was not manufactured by Velan. Additionally,
the unit 1 high pressure coolant injection (HPCI) system [BJ)/ reactor core
isolation cooling (RCIC) system [BN) turbine exhaust vacuum breakers isolation
valve (1-FCV-71-59) was identified to be a Velan valve identical to the other
CS system minimum flow bypass valves. Investigation revealed that valves
3-FCV-75-9 and 1-FCV-71-59 had been interchanged as required by a plant
modification during initial startup of unit 1. Valve 1-FCV-71-59 is on piping
attached to the torus and its expected stresses due to the torus hydrodynamic
motions is greater than the yield stress for the yoke material. Investigation /
evaluation of this discrepancy is still in progress.

During this event, unit 2 was in the cold shutdown condition with irradiated
fuel in the reactor vessel. Units 1 and 3 were defueled. No fuel handling or

operations over spent fuel were in progress during this event. Under current
plant conditions, torus hydrodynamic motions does not apply; therefore, the CS
system minimum flow bypass valves were qualified and could perform their
safety function. However, this condition has existed while the units have
been operated. This event is reportable in accordance with 10 CFR 50.73(a)(2)
(v), as a condition that alone could have prevented the fulfillment of the
safety function of the CS system.

NRC Fem 3ESA (6-89)
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ANALYSIS OF I"1ENT

The CS system is designed to provide protection for the rea:: tor core for the
-large break in the nuclear system when the control rod drive water pumps, RCIC
system, and the HPCI system are unable to maintain reactor vessel water [
1evel. The protection provided by the CS system also extends to a small break

'

in which the control rod drive water pumps, ROIC system, and HPCI system are
all unable to maintain the reactor vessel water level, and the automatic -

depressurization system has operated to lower the reactor vessel pressure so
that the low pressure coolant injection (LPCI) system and the CS system can
provide core cooling. Failure of the CS system minimum flow bypass valve in
the closed position could result in overheating of the CS system pump when

j~ pumping against a closed discharge velve. Failure of the CS system minimura
flow bypass valve in the open position would result in less than the required
CS system flow rate into the reactor vessel. Since this event affected both
trains of the CS system, this event is considered safety significant.

.CAUSE OF EVENI

The root cause of this event is a design error in the original analysis used
to qualify the CS system minimum flow bypass valves for torus hydrodynamic
motions. As the result of an inadequate engineering judgment, the CS system
minimum flow bypass valves were incorrectly determined to be qualified for the
additional torus hydrodynamic loadings.

CORRECTIVE ACTIgIS
L

' Following this event, a review of torus attached piping active valves with
motor or air actuators required for unit 2 operation was performed to

|.
determine if this type Velan valve was utilized anywhere in addition to the CS
system minimum flow bypass valves. In addition, a field inspection identified

| that the unit 1 HPCI/RCIC turbine exhaust vacuum breakers isolation valve was
.

a Velan valve ideni.ical to the CS system minimum flow bypass valves.
| Investigation / evaluation of this discrepancy is still in progress. Additional

evaluation for all three units is underway to determine if this type
'

discrepancy could exist for other valves. Appropriate corrective actions will
be-implemented as a result of this evaluation.

t

The five Velan CS system minimum flow bypass valves will be modified or'

replaced as necessary to ensure that the valves meet the required design
stresses. This action will be completed before the startup of each affected
unit.

PREVIOUS SIMILAR EVENTS

None

ERC Form 3e6A 16401
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COMMITMENTS

1. Investigation / evaluation of the unit 3 CS system train A minimum flow
bypass valve and the HPCI/RCIC turbine exhaust vacuum breakers isolation
valve.is continuing. Appropriate corrective actions will be initiated as
a result of this evaluation prior to restart of each affected unit.

2. Additional evaluation for all three units is underway to determine if this
type discrepancy could exist for other valves. This evaluation will be
completed by November 20, 1989 for unit 2 and prior to restart for units 1
and 3. Appropriate corrective actions will be implemented as a result of ;

this evaluation prior to restart of the respective unit. -|

3. The five Velan CS system minimum flow bypass valves will be modified or
replaced as necessary to ensure that the valves meet the required design
stresses. This action will be completed before the startup of each
affected unit.
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Note: Energy Industry Identification System (EIIS) codes are identified in
the text as (XX]. 1

i
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