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On September 25, 1997, with Units 1 and 2 in Mode 5, it was recognized that due to a fack of overpressure protection
on the 85, 50, or 20 psig control air headers, if an air regulator failed open resulting in an overpressurization of a
control air header, there was the potential for common mode failure of both trains of safety related equipment, The
potential for this event was reported in accordance with 10 CFR 50.72(b)(2)(l) as a condition which was found while
the reactor was shutdown, which if found while the reactor was operating, would have resulted in the nuclear plant
being in an unanalyzed condition.

The lack of overpressure ‘protection on the control air headers due to a regulator failing open was not identified as a
mechanism that could overpressurize the low pressure headers. As a result, single failure of a non-safety related
component affecting both trains of safety related equipment was not identified. Redundant safety related relief valves
have been installed on the 20, 50, and 85 psig contro! air headers. In addition, the current design change process
addresses the requirement to ensure that single failure criteria has been met.

An evaluation was performed to determine what the effect of an overpressurization of the control air headers would
have been. This evaluation determined that there would have been no significant effects for the 85 and 50 psig
headers. Overpressurization of the 20 psig header could have resulted in the degradation of the RHR system and the
partial opening of the unit 2 Steam Generator (SG) Power Operated Relief Valves ( PORVs) for the duration of the
overpressure event. Due to a single failure being identified that could have potentially resulted in the degradation of
both trains of RHR this event may have been significant.
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Condition Prior to Event
Unit one was in Mode Five, Cold Shutdown
Unit two was in Mode Five, Cold Shutdown T

Description of Event
At Cook plant a non-safety related, centrally regulated compressed air system is employed. The 100 psig header

supplies lower pressure service headers (i.e.,, 85, 50, and 20 psig headers). The design does not provide for
individual pressure regulators for each component served by the compressed air system, rather, a regulator is
provided for each header. The system is designed such that, upon loss of air in a header, components on the -
header fail to their safe position. For example, containment isolation valves will close upon loss of air.

During the recent Architect Engineer Design Inspection, the design of the system was questioned regarding failure
of a pressure regulator in a manner such that an overpressurization could occur. For example, a failure of a 20 psig
regulator could result in the 20 psig header being exposed to 100 psig air. This could adversely impact safety
related equipment on the header in a manner which rendered equipment inoperable. Additionally, there are cases
where redundant trains of safety related equipment are supplied from.the same header, meaning that a single failure
of a pressure regulator could render redundant trains of safety related equipment inoperable.

Cause of Event

The cause of the lack of overpressure protection on the Control Air System was the fact that a regulator failing open
was not identified as a mechanism that could overpressurize the low pressure headers. As a result, single failure of
a non-safety related component affecting both trains of a safety related system was not identified.

Analysis of Event
This event was reported on September 25, 1997 via ENS at 1011 hours EDT under 10CFR50.72(b)(2)(l) as a

condition which was found while the reactor was shutdown, which if found while the reactor was operating, would
have resulted in the nuclear plant being in an unanalyzed condition. On October 22, 1997 at 1648 hours a phone
call update was made to update the safety significance. An interim LER was submitted on October 27, 1997. This
LER is therefore being submitted in accordance with 10CFR50.73(a)(2)(A) as an unanalyzed condition that could
have significantly compromised plant safety.

An evaluation was performed to determine if overpressurization of a control air header would prevent devices
required to safely shut down the reactor or mitigate the consequences of an accident from performing their safety
function. The results of this evaluation are provided below.
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Analysis of Event (cont’d)

85 psig header

Overpressurization of an 85 psig header would result in no safety significant effect to either unit. The
evaluation determined that the equipment would either:

» Function as designed,

» Not be effected since the valve is normally in the vented position and would not be expected to be
exposed to the excessive air pressure,

» Experience a valve diaphragm rupture resulting in the valve going to its fail-safe position,

» Not be effected because the valves rated for 85 psig were determined by the vendor to be allowed a
one-time excursion to 125 psig,

» Experience deformation of the torque-producing mechanism:

» If CIVs VCR-101, 102, or 107 were to be stroked during a standing overpressurization. Although this is
considered unaccepfable, the safety significance is low since the other train of the penetration's CIV is
located outside of containment and is supplied by a different 85 psig regulator, or conversely,

» [f CIVs VCR-201, 202, or 207 were to be stroked during a standing overpressurization. Although this
is considered unacceptable, the safely significance is low since the other train of the penetration’s CIV
is located inside containment and is supplied by a different 85 psig regulator,

50 psig header
Overpressurization of a 50 psig header would result in no safety significant effect to either unit. The evaluation

determined that the equipment would either:

» Function as designed, .

» Notbe effected because the valves are normally in the vented position and not expected to be
exposed to the excessive air pressure

6 » Experience a valve diaphragm rupture on some valves inside containment resulting in the valves

going to their fail-safe position,

» Experience a valve diaphragm rupture on some valves outside containment resulting in the valves
going to their fail safe position and a unit trip. This would be similar to a loss of control air except that
many pneumatic devices would still be available. ”

20 psig header
Overpressurization of the 20 psig header in either unit could have resulted in significant effects. The evaluation

determined that the equipment would either;
» Function as designed,
» Experience valve diaphragm rupture resulting in the valve going to its fail-safe position,
» Experience a transient, resulting in a unit trip,
» Be partially mispositioned (both trains of the RHR heat exchanger outlet valves, Unit 2 Steam
Generator (SG) Power Operated Relief Valves (PORV))

The partial mispositioning of the RHR heat exchanger outlet valves and the SG PORVs would be due to the
overpressurization of electro-pneumatic transmitters (EPTs) that send a pneumatic input to the valve
positioners. Partial opening of the SG PORVs would result in an uncontrolled cooldown for the duration of the
overpressure event. The core response to this event would be bounded by a main steam line break.
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Analysis of Event (cont’d)

Analysis indicates that if, during the injection phase of a large break LOCA in which ‘one RHR train is
unavailable for another reason, the 20 psig header had been overpressurized resulting in the RHR valves
being partially mispositioned, the minimum RHR flow may not have been available until the RHR valves were
correctly positioned. Therefore, we conclude that for the duration of the overpressure event, both trains of the
RHR system would have been degraded.

Expected Operator Response
In the event of the overpressurization of the 20 psig header there would have been many indications for the

operators to use in determining the appropriate response. The control rooms have many pneumatic indicators
that would give the operators information that something was wrong with the air system. The operators would
have been alerted to the open SG PORVs by control room alarms and valve position indicators.

One of the procedures the operators would have referred to is the Appendix R procedure, OHP 4025.001.001
“"Emergency Remote Shutdown", The symptoms or entry conditions for emergency remote shutdown inciude
the loss of significant control capability from Control Room and Hot Shutdown Pane! of systems and equipment
required for normal operation and safe shutdown, the failure or spurious actuation of equipment where the
cause is not known, and multiple or erroneous instrument indications where the cause is not known.

The Appendix R procedure provides direction for manually isolating the SG PORVs from the control room. In
addition, the procedure provides detailed directions for locally disconnecting air-operated valves from their
normal signal air supply, and connecting manually operated signal air loaders to the valve positioners. The
implementation of this procedure would correct the mispositioning of the RHR heat exchanger valves and the
SG PORVs.

If a unit trip and cooldown resulted in Safety Injection, Emergency Operating Procedure (EOP) OHP 4023.E-0,
"Reactor Trip or Safety Injection”, Step 11, directs the operator to verify system alignments. If the required
ECCS valves are not in their fully open positions, associated status lights in the control room would be flashing.
The EOP directs the operator to manually align the valves as necessary and if proper valve alignment cannot
be obtained from the control room, then locally align valves. Local alignment is performed as in the Appendix R
procedure, by disconnecting the normal air supply and connecting an airset to provide a signal pressure to the
valve positioners. This action is taken locally at the site of the EPTs., The EPTs for the steam generator
PORVs and the RHR heat exchanger outlet valves are located in areas that are accessible in the event of a
LOCA.

Probability of the event
The probability of an overpressurization of a control air header due to a regulator failure is considered to be

low. This is based on the long operating experience of the pressure regulator in use at the plant. This centrally
regulated air system is a common design used at many American Electric Power plants. The operating history
for the pressure regulators has shown the equipment to be very reliable. In addition, the probability of the
event having safety significance is considered very low because the overpressurization of the 20 psig header
must be coincident with a farge break LOCA and the unavailability of one train of RHR for some other reason.
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Analysis of Event (cont’d)
Significance of the event

An overpressurization of a 50 or 85 psig header would not have pref/ented any safety function from being
performed. Therefore, this would have had no safety significance.

An overpressurization of a 20 psig header could have resuited in the partial mispositioning of both trains of the
RHR heat exchanger outlet valves for the duration of the overpressure event. If this event had occurred
during normal cooldown, the procedures discussed above provide direction for the valves to be correctly
positioned. However, if the overpressurization had occurred coincident with a large break LOCA and the
unavailability of one train of RHR for another reason, the RHR system may not have been capable of providing
the minimum flow assumed by the LOCA analysis until the valves had been correctly positioned.

Due to a single failure being identified that could partially misposition both trains of RHR heat exchanger outlet
valves this event may have been significant.

.Corrective Actions

Redundant safety related, relief valves were installed on the 20, 50, and 85 psi headers downstream of the pressure
reducing valves. In addition, the current design change process addresses the requirement to ensure that single
failure criteria has been met.

As discussed in the NRC's Confirmatory Action Letter (CAL) to Cook dated September 19, 1997, we are assessing
the problems identified during the recent AE Design Inspection to determine whether these types of engineering
problems exist in other safety related systems and whether they affect system operation in the longer term. We will
evaluate our programs for improvements to assure these kinds of engineering problems are promptly identified,
thoroughly evaluated and resolved. The results of our reviews and assessments, as well as necessary preventive
actions will be communicated separately to the NRC.

Failed Component Identification
Not Applicable

Previous Similar Events
315/97-023-00




