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SUMMARY

This Operating License amendment request proposes a change to Technical
Specification 3.6.4 to add a footnote to Action a; this footnote would anly be
effective until startup from the fourth refueling outage. Action a requires
that wvhen a coutainment isolation valve is declared inoperable, the affected
penetration is to be isolated if the valve is not restoired to Operable status
vithin 4 houts. The Perry Nuclear Powver Plant (PNPP) is currently operating
under a Vaiver of Compliance which provides an exception to the requirements
of Action a for the inoperable Reactor Core Isolation Cooling (RCIC) and
Reactor Water Cleanup (RWCU) outboard containment isolation valves, ES51-F064
and G33-F004, respectively. These valves have been declared inoperable due to
revised calculations that shov that for very unique and highly imnrobable
circumstances [i.e. a postulated circumferential line break downstream of the
outboard valves, with a subsequent failure of the inboard containment
isolation valve in the affected line to close, vhile voltage conditions exist
at the Division 1 4.16 kV Class 1E (emergency) bus that have degraded to
significantly less than typical values], the RCIC ES51-FO64 and R¥CU G33-F004
valves might not be capable of full closure within the previously analyzed
time frame. The proposed Technical Specification (TS) change would provide
this exception for the period of time until the valves are restored to
operability, with this extension expiring no later than restart from the
fourth refueling outage.

BACKGROUND

The RCIC valve (ES51-F064) is a normally open valve, vhich is designed to
remain open following design-basis Loss-of-Coolant Accidents (LOCAs) so that
the RCIC system can perform its intended functions of injecting cooling water
into the reactor vessel and removing decay heat. The primary automatic
isolation signals to the E51-F064 valve are for the occurrence of a break in
the RCIC steam line downstream of the isolation valves., The RWCU valve
(G33-F004) is a normally open valve, vhich is designed to close following a
low wator level-2 signal or any of various line break detection signals.
During normal plant operation, this open valve allows reactor vater to be
transported to the RVCU filters for removal of impurities.

During the recent NRC inspection of the Generic Letter 89-10 Motor-Operated
Valve program at PNPP, concerns vere raised as to the capabilities of ES1 FU64
to isclate a vorst-case complete circumferential line break downstream of the
valve, vhich is assumed to occur vhen voltage conditions at the Division 1
4.16 kV emergency bus have degraced to significantly less than typical values.
The NRC concerns vere based on the assumptions utilized by CEI in various
calculations used to determine valve capabilities. While CEI continues to
maintain the validity of the assumptions utilized in the determination of
valve operability, the calculated valve performance under postulated degraded
voltage conditions prompted a conservative declaration of the RCIC valve as
inoperable, while a more rigorous analysis of valve capability is performed.
For similar reisouc, G33-FO04 was also declared inoperable. The additional
analyses of valve capability remain ongoing.
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DESCRIPTION OF EMERGENCY CIRCUMSTANCES

Both valves vere declared inoperable at approximately 2235 on September 11,
1992, at wvhich time the plant was in Operational Condition 3, Hot Shutdown,
folloving an unexpected automatic scram on September 10, 1992, Vith the
valves inoperable, Technical Specification 3.6.4, Action a vould have required
*he associated penetrations to be isolated vithin 4 hours. Such isolation
vould have prevented the RCIC system from performing its intended function
since steam could not be transported to the RCIC turbine, ani an isolation of
RVCU would have led to an eventual plant shutdown due to bufldup of impurities
above the Technical Specification limits. Due to the granting of the vaiver,
plant operation is acceptable for a tenporary period; granting of this
Technical Specification change request is necessary for plant operation until
the valves have been declared Operable.

The situation currently faced could not have been avoided. The assumptions
that the NRC staff has asked us to make in our valve capability calculations
(thrust required, thrust capabilitv, and degraded voltage considerations) are
different than our empirical data would suggest, and are the direct cause of
the valves being declared inoperable. Justified by the lov safety
significance of this very specific concern as detailed below, the issuanc

the requested Technical Specification Change will permit these valves to
remain open, thereby providing for RCIC and RVCU system availability during
plant operation until the valves are declarecd Operable, which vill be
accomplished no later than restart from the next refueling outage. Th..
change request is necessary to allow plant operation until no later than the
next refueling outage, vhile performing Engineering evaluations and preparing
design changes for tield implementation. If a reactor shutdown occurs between
October 3, 1992 and the star: of the next refueling outage, a design change
will be implemented to improve the ES1-FO64 valve capahiliry such that it can
be declared Operable again. A design change for the ¢ -FOO4 valve will also
be implemented during such a shutdown, unless structural encroachments are
found in the field vhich wvould require additional analysis such that startup
from the reactor shutdovn weuld be delayed.

SAFETY ANALYS1S

As briefly noted above, in order for the identified calculational concerns for
these valves to be of any significance, three circumstances need to exist
concurrently. This safety analysis vill discuss each of these circumstances,
vhy they are not likely to occur at PNPP, how they would be handled, and
mitigating factors that shov they are not a concern. It will disecuss vhy the
RCIC and RWCU penetrations have a very high probahility of isolation. It will
also address compensatory actions that will be taken to nreclude the cencern,

Specifically, the following items wvill be addressed:
1. Lov likelihood of & circumferential pipe break
piping design

low susceptibility to break initiating evente
detection of leaks prior to Lreak occurrence
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- Lov likelihood of a failure of the inboard valve to close since
sufficient thrust is generated by the operator for closure against
desigr-basls differential pressure (dp)

3. Low likelinood of a significantly degraded voltage condition at the
outboard valves

4.  Compensatory measures to preclude the significantly degraded vol.age
condition until the valves are declared Operable

5. Radiological releases for the spectrum of leaks/breaks.

Many of the safety analysis discussions presented below vere originally
developed in response to Generic Letter 89-10, Supplement 3, "Consideration of
Results of NRC-Sponsored Tests of Motor-Operated Valves." It requested BWR
licensees to assess the applicability of the data from the NRC-sponsored motor
operated valve (MOV) tests, to determine the “as-is" capability of the Reactor
Core Iszolation Cooling and Reactor Vater Cleanup MOVs, and to identify any
deficiencies in those MOVs. The NRC also requested licensees to perform a
plant-specific safety assessment to verify that the generic safety assessments
performed by the NRC staff and the BWR Owner's Group are applicable to their
plant,

In response to that Generic Letter, CEI performed a plant-specilic safety
assessment, vhich vas rcferenced in a _2tter to the NRC (PY-CEI/NRR-1271 L)
dated December 10, 1990, The cafety assessment relates directly to the issues
at hand, and provides the majority of the basis for this Technical
Specification change request. Accordingly the safety assessment conclusions
have been updated and included as a part of this Safety Analysis.

The first circumstance that would have te occur in order to raise any concern
over the capability of the RCIC or RVCU outboard isolation valves to close
unassisted, is the occurrence of a complete circumfereatial line break. This
is unlikely, since materials in these lines vere selected for low probability
of pipe failure. Also, all of the sat-ty-related piping in RCIC (ES1) and
RVCU (G33) has been designed to applicable ASME Section III rules. Implicit
in the allovable piping stresses of this Code is a substantial built-in margin
to the material ultimate strength. The portions of the RCIC and RWCU systems
dovnstream of the isolation valves are fabricated from carbon steel piping and
components, utilizing for piping SA106 Grade B or SA333 Grade 6 and for
fittings SA105, SA234 Grade WPC or SA420 Grade WPL6 materials.

There are very fewv failure mechanisms for these types of piping systems.
Nuclear and fossil power plant experience has indicated that large breaks have
resulted from either large vater Lammer events or undetected significant pipe
wall erosion. CEI believes that there is a low probability of these
mechanisms occurring in the subject piping. The technical findings relevant
to the resolution of Unresolved Safety Issue A-1, Water Hammer, were contained
in NUREG-0927, Revision 1, "An Evaluation of Water Hammer Occurrence in
Nuclear Power Plants." In this NUREG the safety significance of water hammer
in the RCIC and RVCU systems is classified as lowv. 1inerefore, the probability
of a large pipe break in any of the subject lines due to vater hammer should
be low. WVith tespect to pipe vall erosion, the RCIC steam lines are used only
Intermittently during pump testing, leading to insignificant erosion/corrosion
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Even the occurrence of a full circumferential break is not of any notable
concern as long as the inboard vaive on the broken line performs its function
and isolates the penetration. The likelihood that the inboard valve will
randomly fail upon receipt of the isolation signal is 2.93E-3/yr. The
combined probability of an uniszolable line break (i.e. a line break oceurring
simultaneowsly vith inboard va ve closure failure) is 1.84E-7/yr for RCIC and
it is 7.08E-7/yr for RVCU. If the inboard va've does not suffer such a random
mechanical failure, it is fully expected to close. These valves have
demonstrated their capabilities to close against normal reactor pressure as a
result of plant operation. The RWCU vales have closed against reactor
pressure during various false vater level 2 signals and high differential flov
signals. The inboard RCIC valve vas tested for Bulletin 85-03 by successfully
closing it against a reactor pressure of 920 psig. Also, the valve capability
calculations performed for the inboard valves on both lines showved adequate
margin to close even against tle higher than normal reactor pressures assumed
for the design-basis case, even utilizing the extremely conservative
assumptions considered appropriate by the NRC staff. The closure of the valve
isclates the penetration and terminates the blowdown event of concern.

Even in the event of the above postulated combination of events, the
capabiliry of the E51-FO64 and/or G33-P004 vilves to close is not in question
unless a significantly degraded voltage condition exists at the emergenty bus
vhile the valve is trying to close. The frequency of a degraded voltage
condition sufficient to result in the valves’ performance being affected to
the point that it might not fully close was also revieved and determined to be
low. It is CEl's position that, at the typical voltages provided to the
emergency bus, the outboard containment isolation valves’' canability to
isolate a circumferential line break vith an inboard valve failure is
sufficient. This sufficiency is also maintained if the emergency bus voltage
is being supplied by the diesel.

To illustrate this point, it is noted that even considering a voltage at the
emergency bus that has degraded all the way to the Analytical Limit for the
Technical Specification "degraded voltage" value (the Analytical Limit is
approximately 2% belov the Tech Spec setpoint of 3800 volts = 3730 volts), and
assuming other currently justifiable valve and opera cr factors, including
values conside ed appropriate by the NRC staff, the RCIC outboard valve
operator canability is less than 2.5X% belov the calculated thru-: requirements
for full valve closure against the design-basis differential p: -ssures. In
order tor the valve calculations to show that the RCIC valve is able to
produce the thrust necessary to fully close the valve, the voltage at the
emergency bus merely needs to be within the Technical Spec.fication alarm
sctpoint limits of 3800:20 volts (or worst case equal to 3780 volts). At all
higher voltages, additional margin to the design basis thrus: requirement is
available. The Tech Spec degraded voltage instrumentation .s calibrated
during every refueling outage, and the setpoint is verified. The as. left
values for the instrument setpoints on tue Division 1 emergency bus, which
supplies beth the RCIC and RWCU outboard valves, vere all ejual te or above
3800 volts following the most recent calibration. Therefore, although it 1s
necessary to assume the Analytical limit of 3730 volts for the Operability
determination, it is unlikely that voltages lower than 3780 could actually
ever exist vithout being alarmed by the Tech Spec instrumentation, at which
point actions would be taken to maintain voltage or raise it above the alarm
setpoint. Therefore, the RCIC valve should always have sufficient voltage to
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generate adequate thrust. To the best of CEI's knovledge, this alarm has
never been received. It should be noted that the calculations for the cases
vhere sufficient thrust is generated for valve closure do not assume that
"locked rotor" current exists, because there is Lo reason to believe that such
a condition will exist. [Future calculations performed as part of the revised
response to Generic Letter 89-10 Supplement 3 (which will be submitted prior
to restart from the fourth refuel outage) will further address the approp’ «te
assumptions for current in their conclusions.] For the G33-F004 valve, using
valve and operator factors consictent with those for the ES1-F064 valve
(appropriate for the specific valve and operator configuration used for
G33-FOO4) and consistent calculational assumptions, the G31-F004 valve has
been shown to have positive margin for closure. Hove ar, this valve has not
yet been declared Operable pending further discussions with the NRC.

The above discussions have shown that in all but the most remote
circrmstences, the penetratior will be isolated early in the leak/break
scenario. In order [or the penetration to be postulated to not fully isolate,
the break must be a verv large break, vith a subsequent failure of the inboard
containwent isolation valve in the broken line to close due to a random
mechanical failvre, vhile a degraded voltage condition exists at the emergency
bus far enough belov the typical levels that the valve operator’s capability
to fully close the valve might be questioned. The likel:hood of this overali
scenario vas revieved and is signif.cantly less than the unisolable RCIC or
RWCU line break numbers of 1.84E-7/yr and 7.08E-7/yr, and foi purposes of
discussion, it +ill be considered to be in the E~-11/yr range.

In © der to preclude the significantly degraded voltage condition until the

v ‘s are declared Operable, and therefore remove the concern. the voltage
conditions on the emergency bus will be monitored and appropriate actions
taken for voltages vell above those of concern. An alarm has been added to
the Emergency Response Information System (ERTS) ~omputer point which monitors
the emergency bus voltage such that it will alert the operator vhenever
voltage drops belov 4C00V. If this occurs, instructions will require the
plant Operators to verify the validity of the alarm by checking alternate
plant instrumentation, and if it is valid, will require startirg and transi: -
cf loads to the Division 1 Emergency Diesel-Generator (which supplies powver to
the Division 1 emergency bus that feeds E51-FO64 and G33-F004). It should be
noted that vhile these actions are being taken, if bus voltage continues to
drop and reaches the “"degraded voltage" setpoint (nominally set at 3800V),

the diesel vould automatically start after only 5 minutes and would supply
power to these loads even vithout operator action. If voltage continues to
drop to the "undervoltage" setpoint, the diesel wvauld immediately auto start
and supply pover to the bus. The manual or automatic transfer of loads to the
Emergency Diesel-Generator would remove the possibility of reduced voltage
conditions existing on the emergenc” Lus. In the event that ERIS should pe
unavailable, a non-licensed plant Operator or other technically quelified
member of the plant staff vill be promptly stationed at the alternate plant
instrument that provides a reading of the emergency bus voltage; with the
assignment to continuously monitor the voltage and report to the Control Room
Operator if a degraded voltage condition of 4000V is noted. The resultant
Operator actions would be the same as described above. The incorporatior of
these administrative controls ensures that there is not a concern for the
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line and Reactor Vater Cleanup (RVCU) suction line outhnard containment
isolation valves to remain open to permit the associated systemn to
perform their primary functions, although these valves have been declared
inoperable due to revised calculations of their closing capability under
a very unique set of circumstances,

With respect to the probability of previously evaluated accidents, the
only initiating event of concern is a circumferential line break in the
RCIC or RWCU lines downstream of the ES1-F064 or G33-F004 outboard
ciatainment isolation valves, respectively. The proposed allovance to
have these valves open (although declared inoperable) does not increase
the probability of occurrence of a line break in the dovnstream lines
above that which is already possible vhen the valves are open (and
dec'ared Operable) during power operation of the plant. The probability
o1 occurrence is based on the number of piping segments downstream of the
valves and their likelihood of failure, which is coapletely unaffected by
this proposed change. This probability is estimated to remain at
approximately 6.31E-5/yr for RCIC and 2.42E-4/yr for RWCU. This request
does not propose changes to the number of pipe seements or to their
capability to withstand imposed stresses, nor d=- i+ uange the
probability of a water hammer event, nor the potential for
erosion/corrosion of the piping systems, nor the low susceptibility of
the piping to intergranular stress corrosion cracking effects,

With respect to consequences of a previously evaluated accident, it is
necessary to examine the event ri concern, The previously evaluated
accident is the Steam Line Break Outside Containment. The only event of
concern for vhich the valves were declared inoperable was for a very
unique and highly improbable combination of events [i.e. a postulated
initiating event of a circumferential line break downstream of the RCIC
or RVCU outboard containment isolation valves E51-F064 or G33-FOD4, with
the subsequent random failure of the inboard containment = “ation valve
in the affected line to close early in the scenario, wh a voltage
condition exists at the Division 1 4.16 kV Class 1E (emcogency) bus that
is far enough below typical voltages that the closure capability of the
outboard valve might be questioned]. For all other line leak or break
scenarios, the capability of the outboard RCIC and RVCU valves to close
and isolate the leakage is not in question, and the associated
radiological consequences would clearly be bounded by the existing USAR
evaluation of the main steam line break outside containment. In order to
preclude the significantly degraded voltage conditio:n (until the valves
are declared Operable) and therefore remove the concern, the voltage
conditions on the emergency bus will be monitored and appropriate actions
will be taken for voltages vell above those of concein. The outboard
valve operator capability will therefore not be in question, and although
the valves will still be declared inoperable for an interim time period,
the valve will be capable of closure within its previously analyzed time
frame if called upon. Therefore, the consequences of the event remain
boundad by the existing Steam Line Break Outside Containment analysis.

In conclusion, the proposed change does not involve a significant
increase in the consequences of an accident previously evaluated.






