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SUSQUEHANNA STE<AM ELECTRIC STATION
REVISION TO PP8cL'S 180-DAY RESPONSE TO
GENERIC LETTER 95-07, "PRESSURE LOCKING
AND THERMALBINDING OF SAFETY-RELATED
POWER-OPERATED GATE VALVES"

Reference:

Docket Nos. 50-387
and 50-3SS

Letter from R. G. Byrarn (PP&L) to PRC Document Conlrol Desk titled "180-Day
Response To Generic Letter 95-07, 'Pressure Locking And Thermal Binding OfSafetyRelated Power-Operated Gate Valves ', " (PLA-4418), dated February 13, 1996.

This letter provides a revision to Pennsylvania Power &, Light Company's 180-day response to
Generic Letter 95-07 "Pressure Locking and Thermal Binding of Safety-Related Power-Operated
Gate Valves." This revision is a result of recent testing on the RHR Suppression Pool Return
Isolation Valve (HV-151F028A) which affected the operability justification provided in the
above referenced letter. The entire 180-day response is being resubmitted with this letter even
though the only section affected is the 'justification for corrective action schedule extension'or
the RHR Suppression Pool Return Isolation Valves (HV-1(2)51-F028A/B). The revised
paragraphs are identified via revision bars in the right hand margin. Therefore, this letter
supersedes the above referenced letter.
The summary as stated in the original 1 80-Day Response remains unchanged. PPdhL round
18 of 260 valves (2 unit totals) required additional corrective actions. These valves are:
~

RHR Pump Suppression Pool Suction Valves (Total of 8 valves)

~

RHR Pump Minimum Flow. Return Valves (Total of 4 valves)

~

RHR Suppression Pool Return Shutoff Valves (Total of 4 valves)

~

HPCI Injection Valves (Total of 2 valves)
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The corrective actions for these valves will be completed prior to the startup following the Unit 2
Sth Refueling Outage which is presently scheduled in April 1997. An operability analysis has
been performed on these valves and has determined that they are operable.

Ifyou have

any questions, please contact Mr. C. T. Coddington at (610) 774-7531.

Very truly yours,

R. G.

Attachment
copy:

NRC Region I
Mr. K. Jenison,
Mr. C. Poslusny,

NRC Sr. Resident Inspector
NRC Sr. Project Manager
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1.0 Purpose

The purpose of this document is to provide a revision to PP&L's response to the "180-day
requirements" identified in Generic Letter 95-07. It is intended to provide a summary level
description of PPdcL's methodology used and corrective actions taken to address the issues and
concerns for safety-related power-operated gate valves outlined in the GL. This document will
outline the processes employed to determine valve susceptibility to pressure locking and/or
thermal binding, and then discuss the resolution for those valves that were determined to be
susceptible.

2.0 Introduction

On August 17, 1995, the NRC issued Generic Letter (GL) 95-07: "Pressure Locking and Thermal
Binding of Safety-Related Power-Operated Gate Valves". This GL incorporates the guidance
provided previously in GL 89-10 for Motor Operated Valves (MOVs) and provides additional
guidance for the completion schedule and documentation of actions taken to resolve the potential
for Pressure Locking (PL) and Thermal Binding (TB). GL 95-07 also extends the guidance
provided in GL 89-10 regarding MOVs to all power-operated gate valves (i.e., MOV, air
operated, and hydraulically operated). The GL also identifies previous industry and NRC
information identifying PL/TB events and directs licensees to consider these events in the
evaluation.

The generic letter requested that licensees provide their plan for resolving the GL within 60 days,
perform screening and operability evaluations for potentially susceptible valves within 90 days,
and complete all actions requested in the generic letter within 180 days (unless sufficient
justification is provided to extend completion beyond 180 days).
>~>

L

For all power-'operated gate valves with safety-related functions to open, GL 95-07 required
licensees to evalu'ate the operational configurations (normal, standby, accident, transient, and
test) for susceptibility to pressure locking and thermal binding. For all valves determined to be
potentially susceptible to PL and/or TB, additional analyses must be performed, and corrective
actions taken to ensure such valves are capable of performing their safety functions within the
current licensing bases of the facility.

3.0 Approach

To address the concerns identified in GL 95-07, a multi-tiered process was employed. The first
step involved identification of all safety-related power-operated gate valves at SSES. In all, a
total of 260 valves (130 per unit) were identified as safety-related. This listing was then reviewed
to identify those valves with a function to open. This review produced a list of 54 valves
between both units, which involved a total of 16 design applications (e.g., 8 RHR Suppression
Pool Suction valves between the two units represent 1 valve application).
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This final list of sixteen valve applications was subsequently evaluated utilizing screening
criteria developed by. PP&L, in response to GL 95-07. The screening included exclusion criteria
which verified whether the valve has a safety-related open function, a susceptible disc type, and
previous corrective actions. Valves not excluded during this step received detailed screening
evaluations to determine if each valve is in fact susceptible to pressure locking and/or thermal
binding. In addition to identifying the potential for susceptibility, these screening evaluations
also defined the operating conditions and parameters which create the potential pressure locking
or thermal binding concern. These conditions were the bases for further valve specific analyses
and corrective actions.

4.0 Discussion
4.1 Identification

of AllPower-Operated Gate Valves

The first phase in identifying the scope of valves potentially impacted by Generic Letter 95-07
was the identification of safety-related power-operated gate valves. This initial effort resulted in
a listing of all safety-related power-operated gate valves, and did not account for valve function,
or applicability to the concerns outlined in Generic Letter 95-07 (i.e., susceptibility to pressure
locking and/or thermal binding).

4.2 Identification

of Valves with Safety Functions to Open

The power-operated gate valves identified in the first phase (i.e., identification) were reviewed
against previous engineering design and licensing basis evaluations, including those performed
for Generic Letter 89;10, to determine which valves had a design basis function to open. All airoperated gate valves identified were determined to not have safety functions to open.
Additionally, all air-operated valves identified have spring-to-close, air-to-open actuators. This
resulted in only motor operated valves requiring evaluation for GL 95-07. Based on this, it was
concluded that all valves applicable to Generic Letter 95-07 are a subset of the scope of Generic
Letter 89-10 and the design basis developed for GL 89-10 was utilized to determine opening
function. This resulted in fiAy-four valves between both units, with a total of sixteen valve
applications, identified as having a GL 89-10 design basis function to open.

Although certain power-operated gate valves have a design basis function to open, their opening
function is
necessarily relevant to the SSES analytical margin of safety. Consequently, no
credit is taken for such valves in the SSES licensing basis. As a result, these valves do not fall
within the "safety-'related" scope of valves to be evaluated for Generic Letter 95-07. A review of
the sixteen valve applications noted above indicated that eight (8) of the valves did not have
safety-related functions to open.
Hence, those valves were not screened for potential
susceptibility to pressure locking and thermal binding. The remaining eight valve applications
were then screened using PPEcL's screening criteria.
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4.3 Pressure Locking /Thermal Binding Susceptibility Screening Results

The eight remaining valve applications identified were further evaluated with respect to their
safety function and susceptibility to pressure locking and/or thermal binding. In determining
whether a valve required a detailed susceptibility evaluation, consideration was given to previous
corrective actions, disc type, valve materials, and actuator design. This resulted in the eight
valve applications being classified as either Non-Susceptible Valves, or Susceptible Valves
Requiring Disposition. These valves are discussed below.

4.3.1 Non-Susceptible Valves

The following valves were identified as having safety-related functions to open, but were
determined to not be susceptible to either pressure locking or thermal binding when subjected to
PP&L's screening criteria for GL 95-07. A brief summary of the basis for this determination is
provided below for each of these valves.
4.3.1.1

HV-1(2)51-F015A/B LPCI Injection Valve
The LPCI injection valves were determined not to be susceptible to thermal binding,
based on valve heat-up/cooldown scenarios and valve materials of construction. They
are not susceptible to pressure locking, since they have a hole drilled in the disc as a
result of a pressure locking evaluation performed prior to the issuance of GL 95-07.

4.3.1.2

HV-l(2)52-FOOSA/B Core Spray Injection Valve
The Core Spray injection valves were determined not to be susceptible to thermal
binding, based on valve heat-up/cooldown scenarios and valve materials of
construction. They are not susceptible to pressure locking, since they have a hole
drilled in the disc as a result of a pressure locking evaluation performed prior to the
issuance of GL 95-07.

4.3.1.3

HV-1(2)55-F001

HPCITurbineSteamAdmissionValve

The HPCI Turbine Steam Admission valve was determined not to be susceptible to
thermal binding, based on valve heat-up/cooldown scenarios and valve materials of
construction. It is not susceptible to pressure locking, since the valve is in steam
service and configured such that water cannot accumulate within the valve cavity. This
prevents the bonnet from becoming water solid and subsequently subject to pressure
locking conditions.

I
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HV-1(2)55-F042 HPCI Suppression Pool Suction Valve
The HPCI Suppression Pool Suction valve was determined not to be susceptible to
thermal binding, based on valve heat-up/cooldown scenarios and valve materials of
construction.
Its design application precludes the possibility of system transient
pressure locking, since it will always have approximately the same pressure acting on
both sides of the valve. A detailed heat transfer analysis determined that the water
within the valve cavity will experience an insignificant temperature rise during accident
conditions. Therefore, the valve is not susceptible to thermally induced pressure

locking.
4.3.2 Susceptible Valves Requiring Disposition
f

The following valves have safety-related functions to open and were determined to be susceptible
to pressure locking. None of the valves were determined to be susceptible to thermal binding,
and the basis for this conclusion will be provided in the summaries below for each of the valves.
Also included in the summary will be a discussion of why the valve was determined to be
susceptible to pressure locking, and the corrective actions taken as a result of that susceptibility.
For valves where the corrective actions have not been taken within the 1SO-days specified in GL
95-07, a schedule is provided for completion along with a justification for extending the
schedule.

4.3.2.1

HV-1(2)51-F004A/B/C/D RHRPump Suppression Pool Suction Valve
HV-1(2)51-F004A/B/C/D are the RHR Pump Suppression Pool Suction valves which
provide the'pump suction flow path when RHR is in the LPCI, Suppression Pool
Cooling, or Containment Spray modes. The F004 valve is a manually actuated, motor
operated valve which does not receive any automatic signals to open or close. The
valve is normally open, and is not required to change position for most design basis
accidents. Hence, pressure locking of the F004 valve is not a concern for these modes

of system

operation.

There are specific circumstances during which the opening of the F004 valve is
considered safety-related.
With a Unit in Condition 4 or 5, the SSES Technical
Specifications allow for an operable loop of RHR in the Shutdown Cooling mode to
also be designated as an operable ECCS subsystem if that loop can be manually
realigned to the suppression pool. Provisions for this transfer, which involve opening
the F004'valve, are included in the RHR Shutdown Cooling operating procedures.

The plant conditions leading up to the need to open the F004 valve, as well as the RHR
system configuration during this re-alignment, were used to evaluate the potential for
thermal binding. It was determined that for the postulated scenario, all of the F004
valves are not subjected to any unusual cool-down conditions. However, during
shutdown cooling operation, the piping temperatures on the upstream side of the "B"
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and "C" valves will increase by approximately 10'F due to dead branch heating from
the shutdown cooling supply header. Further valve design analyses concluded that as a
result of these service conditions, as well as the materials of construction, the F004
valves are not susceptible to thermal binding.

The detailed heat transfer analysis which identified the potential for dead branch
heating of the "B" and "C" valves, likewise identified the potential for bonnet heating.
Hence, these valves are considered potentially susceptible to thermally induced pressure
locking. In addition, ifa significant loss of vessel inventory were to occur with the unit
in Condition 4 or 5, and the F004 valves must be opened, the operating sequence results
in the depressurization of the affected loop's suction line. As a result, all of the F004
valves are potentially susceptible to system transient pressure locking.

A valve design analysis

was performed and concluded that the F004 valve motor
were
insufficient
capabilities
to accommodate the additional thrust required due to the
sole effect of the system transient pressure trapped in the bonnet.
Under these
conditions, hand wheel operation would be possible, but relatively small design
margins exist. In addition, higher pressures may result in the bonnets of the "B" and
"C" valves due to the potential for heating referenced above. As a result of these
concerns, and the uncertainties of the analytical methods used to characterize the
pressure locking phenomenon, corrective actions were deemed prudent for permanent
resolution.

In response,

numerous administrative and procedural alternatives, as well as
modifications were assessed. Various issues including containment isolation as well as
operational impacts were considered.
Included in these considerations were the
postulated plant conditions under which the re-alignment would occur. Under these
conditions, local hand-wheel operation of the F004 valve is considered an acceptable
means of valve operation. This position is established in the Bases for Section 3.5.2 of
Improved Technical Specifications (NUREG-1433) which states that a "LPCI
subsystem may be aligned for decay heat removal and considered OPERABLE for the
ECCS function, ifit can be manually realigned (remote or local) to the LPCI mode..."
The NUREG further states that while in Conditions 4 and 5, sufficient time would be
available to manually re-align LPCI prior to core uncovery. Since there is no core
uncovery, the postulated plant conditions would not hinder valve accessibility.
a modification which allows for venting of the F004
valve bonnet is the most effective means to assure that the potential for pressure locking
will not prevent the timely establishment of a suppression pool flow path in the
scenario discussed above.
If appropriate, procedure changes will be made in
These
conjunction with the modification to provide direction to the operators.
PP&L's
modifications and procedure changes will be implemented via
formal design

It was ultimately concluded that

l
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change processes, and are currently targeted for implementation by the end of the Unit
1 9th Refueling Outage (September/October
1996) and the Unit 2 8th Refueling Outage
(March/April 1997).

The following represents a summary of the Operability evaluation for the F004 valve,
and is provided as justification for extending the completion date for modifying the
F004 valve beyond the 180 day schedule identified in GL 95-07.
The conditions under which the F004 valves are susceptible to pressure locking do not
apply to an operating unit. The potential for pressure locking is of concern only during
specific periods of unit shutdown (i.e., Conditions 4 or 5), when credit is being taken
for an operating loop of Shutdown Cooling as an operable ECCS subsystem.

Under these plant conditions, local operation of the F004 valve is considered a viable
means of valve operation as described above. Although the valve design analysis
concluded that the F004 valve motor capabilities are insufficient to overcome the
effects of system transient pressure locking, the results nonetheless indicate that there is
sufficient structural margin such that the valves can be manually (i.e., locally) operated.
As a result, the valves are capable of being opened with a relatively high bonnet
pressure.

Although the "B" and "C" valves may be subjected to a 10'F increase in temperature,
the potential for this increase to impact the ability to open the valves is seen to be
insignificant. This is due to the fact that this increase is minimal, and occurs over a
period of 8 hours. Further, the rate of thermal expansion of the bonnet inventory would
be offset by a diminutive amount of valve leakage.

It is therefore concluded that, during

the interim period before the corrective actions
described above are completed, all F004 valves can be operated in a timely manner,
even under the worst case pressure locking conditions.

4.3.2.2

HV-1(2)51-F007A/B RHRPumpMinimumFlowReturnValve
HV-1(2)51-F007A/B are the normally open RHR minimum flow bypass valves, which
provide a recirculation flow path to the suppression pool. While in the normal standby
LPCI line-up, the F007 valve is normally open and must close to assure adequate LPCI
injection. Since this safety function involves valve closure, it is not affected by any
potential for pressure locking or thermal binding. Further, once the F007 valve closes
during design basis accidents, it stays in this position for the remainder of the event and
there is no need for the valve to re-open.
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There are specific circumstances under which the opening function of the F007 is
considered safety-related. These circumstances involve the same postulated scenario as
described for the RHR Suppression Pool Suction valves (HV-1(2)51-F004A/B/C/D);
the manual re-alignment of RHR from Shutdown Cooling to LPCI. During this realignment, the F007 valve is opened to depressurize the RHR pump suction piping.
This in turn allows for the opening of the associated pump suppression pool suction
valve(s); HV-1(2)51-F004A/B/C/D with little or no differential pressure. Note that
under these circumstances, pump minimum flow protection is not required, since the
vessel injection flow path will be immediately established.

The plant conditions leading up to the need to open the F007 valve, as well as the RHR
system configuration during this re-alignment, were used to evaluate the potential for
pressure locking and thermal binding. It was determined that for the postulated
scenario, the valve is not subjected to any unusual heat-up or cool-down conditions. As
a result of these service conditions, as well as its materials of construction, the valve is
not susceptible to thermal binding. In addition, a detailed heat transfer analysis
determined that the valve is not susceptible to thermally induced pressure locking based
on the valve's location relative to potential heat sources. However, it was determined
that the valve is potentially susceptible to system transient pressure locking.

A valve design analysis was performed which concluded that the F007 valve motor
capabilities were insufficient to accommodate the additional thrust required due to the
piessure potentially trapped in the bonnet. However, it was demonstrated that there is
sufficient st'ructural margin for the valve to allow for local handwheel operation.

As with the F004 valve, local operation of the F007 valve, under the postulated
conditions, is considered an acceptable means of valve operation. This position is
established in the Bases of Improved Technical Specifications (NUREG-1433) for
Section 3.5.2; ECCS - Shutdown.

The referenced valve design analyses concluded that the F007 valve could be opened
via its handwheel under the worst case operating conditions. However, as a result of
the uncertainties in the analytical methods used to characterize the pressure locking
phenomenon, corrective actions to address the concerns identified in Generic Letter 9507 were deemed prudent for permanent resolution.

In response to the potential for system transient pressure locking, various administrative
Various issues
and procedural alternatives as well as modifications were assessed.
including containment isolation, as well as operational impacts were considered. It has
been concluded that procedural changes to provide for alternate means of
depressurizing the RHR pump suction piping is the most effective means to assure that
the potential for pressure locking will not prevent the timely establishment of a
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suppression pool flow path in the scenario discussed above. These changes will include
provisions to manually vent the RHR piping via the operation of local vent valves.
Since these procedure changes will provide alternate and redundant means of
depressurizing the associated loop of RHR, the opening of the F007 valve under these
conditions willno longer be considered "safety-related".

PP&L will implement these procedure changes concurrent with the modifications
described above for the RHR F004 valves. This unified approach will allow for a
single. procedure change which addresses both the F004 and F007 valve concerns to be
made vs. several "piecemeal" changes.
In addition, operator training will also be
simplified by this approach.
c i

F r

The conditions under which the opening of the F007 valve is considered safety-related
are the same as those for the F004 valve discussed above. As a result, the same
rationale used for justifying the interim period until corrective actions are taken for the
F004 valve likewise apply to the F007 valve.
4.3.2.3

HV-1(2)51-F028A/B RHR Suppression Pool Return Isolation Valve
HV-1(2)51-F028A/B are the normally closed Suppression Pool Return Isolation valves
and are located outboard of the branch connection to the Suppression Pool Test Return
valves (HV-1(2)51-F024A/B) and the Suppression Pool Spray valves (HV-1(2)51F027A/B). During design basis accidents, the safety-related function of the F028 valve
is to open to provide a return flow path to the Suppression Pool &, Spray Header.
During certain events, such as the failure of the normal Shutdown Cooling suction line,
the valve may likewise be opened to provide a flow path for the Alternate Shutdown
Cooling mode.
The F028 valve is required to open during a wide variety of scenarios, and hence
numerous accidents and transients were evaluated with respect to the concerns
identified in Generic Letter 95-07. The potential for heat-up due to ambient
temperature increases, piping heat sources, as well as the valve's operating conditions
were evaluated. As a result of the valve's service conditions, as well as its materials of
construction, it is not susceptible to thermal binding. In addition, a detailed heat
transfer analysis determined that the valve is not susceptible to thermally induced
pressure locking during design basis accidents & transients based on the valve's
location relative to potential heat sources. Therefore, the concerns identified in Generic
Letter 95-07 with respect to these failure mechanisms do not threaten the initiation of
adequate containment heat removal.

RHR system operating and test procedures were reviewed, and it was determined that
the potential exists for the F028 valve bonnet to become pressurized. This potential
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from normal system operating practices and the RHR system basic
configuration. In addition, the valve is continually subjected to ECCS keepfill pressure,
which may be lost under certain plant conditions.
results

When the F028 valve is operated under accident conditions (i.e., LPCI signal present),
it is opened with the RHR pumps running. Under these conditions, it is not subjected to
system transient pressure locking since one side is pressurized to the pump discharge
head and double-disk drag conditions do not exist. However, when no LPCI signal is
present, the valve is opened prior to the start of an RHR pump. During certain
transients, such as a LOOP, the loss of the condensate transfer pumps could potentially
result in some level of depressurization of the RHR discharge header. The actual
reduction in RHR loop pressure prior to the opening of the F028 valve is highly
dependent on the duration without condensate transfer, operator actions, as well as
system check valve leakage rates. However, it is reasonable to assume that the F028
valve may be subjected to conditions which could induce the potential for system
transient pressure locking.

In response

to the potential for system transient pressure locking, procedural
alternatives"as well as valve modifications were assessed.
Various issues including
containment isolation, as well as operational impacts were considered. With respect to
the potential for system transient pressure locking, it has been concluded that
procedural changes which revise the sequence in which the F028 valve is opened are
the most effective long-term means to eliminate the subject pressure locking concerns.
These changes would result in an operating sequence such that the F028 valve would
always be opened with the RHR pumps running. Since the valve will be opened with
its upstream side pressurized, the susceptibility to system transient pressure locking is
eliminated. This change represents a new operating philosophy for RHR at SSES.

PPAL will implement these procedure changes pending the outcome of analyses which
verify that the piping loads induced by the proposed sequence are acceptable. These
analyses are targeted for completion by the end of this calendar year. In addition, it is
anticipated that operator training will require a minimum of six weeks to complete.
Therefore, pending the successful outcome of the referenced analyses, the revised
operating sequence will be incorporated into the applicable RHR system procedures,
and all appropriate operator training will be completed by March 31, 1997.

The following represents a summary of the revised Operability evaluation for the F028
valve, and is provided as justification for extending the completion date for corrective
actions for the F028 valve beyond the 180 day schedule identified in GL 95-07.
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The design analyses performed for the revised Operability evaluation concluded that the
1B, and 2A valve motors are all capable of opening the valve with the worst case design
basis bonnet and system pressures. In addition, the operability assessment documented
that pressure locking of the 1A and 2B valves are very unlikely. It further demonstrated
that ifin fact, the motors prove incapable of opening the valves, local manual operation
via the handwheel would nonetheless be possible. Since this occurs under non-LOCA
conditions, operator access for manual action is not a concern. It was ultimately
concluded that the potential for system transient pressure locking of the F028 valve
would not result in consequences adverse to establishing adequate containment cooling
during accident/transient scenarios.

HV-1(2)55-F006 HPCI Injection Valve

4.3.2.4

The HPCI HV-1(2)55-F006 Injection valve is normally maintained in the closed
position to provide positive isolation of the HPCI pump discharge piping from the
Reactor Feedwater system when the HPCI system is in standby. This valve has a safety
function to open upon a HPCI initiation signal and remain open until a HPCI trip or
isolation.
l

While closed at normal plant operation, the F006 valve could be subjected to two
maximum pressures. The upstream side (&om the HPCI pump to the F006 valve) can
be subjected to a potential maximum pressure of 1500 psig due to HPCI pump shutoff
head from surveillance testing. The downstream side of the F006 valve is subjected to
Feedwater system head (1140 psig). Also while closed, the valve will be subjected to a
maximum feedwater temperature of 387.1'F, and will be influenced by any variations
in feedwater temperature. This is due to the fact that the valve is located —4 feet from
the feedwater line.

~

.

While the valve does experience large temperature swings, it is
susceptible to
thermal binding. This is due to the type of valve actuator (Limitorque type "SB"),
valve heat-up/cooldown scenarios, and the valve materials of construction. The valve
was, however, determined to be susceptible to both thermally induced and system
transient pressure locking. In fact, calculations performed by PP&L indicate that it
would require only a small change in temperature to result in pressure locking of the
valve. Consequently, if the valve is heated, or experiences a temperature reduction of
sufficient duration and then re-heated, the valve could become pressure locked. Such
conditions exist during plant start-ups and power ascensions following downpowers.
Therefore, the F006 valve is susceptible to thermally induced pressure locking as a
result of changes in feedwater temperature and corrective actions are necessary.

Following HPCI quarterly and 18-month flow testing, the potential exists for the valve
to experience bonnet pressurization up to full HPCI pump discharge pressure.
Consequently, following the surveillance test, the valve was determined to be
potentially susceptible to becoming pressure locked as a result of system transient
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pressurization. As a result of this potential condition, an analysis was performed to
determine ifthe valve would be able to open with full HPCI discharge pressure in the
bonnet. The analysis demonstrates that the valve is capable of opening up to the HPCI
pump shutoff head (1500 psig) based on realistic assumptions. Therefore, the valve can
be considered operable following surveillance testing for the period until corrective
actions are taken.

The potential for thermally induced pressure locking, in combination with the system
transient pressure locking concern above, during surveillance testing was also
considered. During flow testing at reactor power, the scenario exists where "cooler"
HPCI water may be introduced into the valve bonnet to mix with the hot water already
present in the valve bonnet as a result of the HPCI pump discharge pressure being
greater than feedwater pressure. However, an evaluation of this scenario indicates that
only an inconsequential amount of water could be introduced to the valve bonnet. This
is due to the fact that the bonnet will be either water solid, or have an air pocket that has
already been compressed to a point where further compression will not allow sufficient
water to be introduced to cause a temperature reduction of concern. Therefore,
thermally induced pressure locking due to testing does not represent a concern for valve
operability.

In order to eliminate the susceptibility to pressure locking (both system transient and
thermally induced), PPAL intends to drill a hole in the disc on the feedwater side of the
F006 valve. This corrective action was completed on Unit 1 during a forced outage in
November 1995. The Unit 2 valve is scheduled to be modified in the same fashion
during the Unit 2 - 8th refueling outage in March/April 1997.
i

h

The following is provided as justification for extending the completion date for
modifying the Unit 2 F006 valve beyond the 180-day schedule identified in GL 95-07.
During the time period between the 180-day response and the Unit 2 - 8th refueling
outage (March 1997), PP&L will take actions to prevent pressure locking when
feedwater temperature is increased (e.g., power ascensions). This currently includes
periodic stroking of the valve during power ascensions at time intervals that will
prevent thermally induced pressure locking from occurring. For the potential system
transient pressure locking due to testing, PP&L has performed an analysis that
demonstrates that the valve is capable of opening up to the HPCI pump shutoff head
(1500 psig) based on realistic assumptions. Based on these actions, pressure locking is
not expected to occur during the interim period before the modification can be installed
on the Unit 2 F006 valve.
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5.0 Summary

PP&L has evaluated all power-operated gate valves with opening safety functions for their
susceptibility to pressure locking and thermal binding and has taken all necessary actions as
required by Generic Letter 95-07. This evaluation determined that no power-operated gate
valves with opening safety functions are susceptible to thermal binding, and that the following
valves are susceptible to thermally induced and/or system transient pressure locking. As required
by GL 95-07, corrective actions have been or willbe completed for these valves as follows:
5.1

HV-1(2)51-F004A/B/C/D RHR Pump Suppression Pool Suction Valve
The RHR F004 valve has been determined to be potentially susceptible to pressure
locking during an emergency re-alignment from Shutdown Cooling to LPCI. Since
local operation of the F004 valve under the postulated conditions is considered an
acceptable means of valve operation, modifications will be implemented to allow for
venting of the F004 valve bonnet. These modifications will be implemented by the end
of the Unit 1 - 9th (September/October 1996) and Unit 2 - 8th (March/April 1997)
refueling outages.

5.2

HV-1(2)51-F007A/B RHR Pump Minimum Flow Return Valve
The RHR F007 valve has been determined to be potentially susceptible to pressure
locking during an emergency re-alignment from Shutdown Cooling to LPCI. In this
scenario, the valve is operated only to depressurize the associated RHR pump suction
piping. In response to the valve's susceptibility to pressure locking, alternate means of
depressurizing'this section of pipe have been developed. These alternate means will be
procedurally implemented concurrently with the modifications described above for the
RHR F004 valves. This approach will allow for a unified resolution which addresses
both the F004 and F007 valve concerns.
1

5.3

HV-1(2)51-F028A/B RHR Suppression Pool Return Isolation Valve
During certain plant transients, the F02S valve may be subjected to conditions which
induce the potential for system transient pressure locking. To mitigate this potential,
procedural changes which represent a new operating philosophy for the RHR system
are being pursued. These changes, revise the sequence in which the F02S valve is
opened, such that the valve will always be opened with the RHR pumps running. Since
the valve will be opened with its upstream side pressurized, the susceptibility to system
transient pressure locking is eliminated. These changes will be implemented pending
the successful outcome of analyses which verify that the piping loads induced by the
proposed sequence are acceptable. These analyses, along with the required operator
training, will be completed by March 31, 1997.
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HV-1(2)55-F006 HPCI Injection Valve

A modification will be performed to drill a hole in

the disc of the F006 valve to
eliminate susceptibility to both thermally induced and system transient pressure
locking.'his modification was completed on Unit 1 during a forced outage in
November 1995. The Unit 2 valve is scheduled to be modified in the same fashion
during the Unit 2 - 8th refueling outage in March/April 1997.

