
,

*
.

.

!

W44.F CREEK
NUCt. EAR OPERATING CORPORATION

Forrest T. Rhodes
we. -
Engineering a technical Services

March 5, 1991

ET 91-0036

.U.'S. Nuclear Regulatory Commission
ATTN Document Control Desk
Maf < Ation P1-137
Wasnt'y, ton, D. C. 20555

Subjecu L%:ket No. 50-482: Proposed Revision .to Technical'
Spacifications 4.4.9.3.2 and 4.5.2.d to Allow Removal of
FER Suction Valve Autoclosure Interlocks

' Gentl'emen t

.The. purpose of this letter is to transmit an application for amendment to
Facility Operating License No. NPF-42 for Wolf Creek Generating Station
(WCGS), . Unit No. 1. This proposed license amendment request revises
Technical Specification sections 4.4.9.3.2, 4.5.2.d, and associated Bases to
delete surveillance requirements'for the Autoclosure Interlock (ACI) -of the

esidual Heat Removal (RHR) suction isolation valves.

t.mding approval of this amendment, Wolf Creek Nuclear Operating Corporation
(WCNOC) plans .to implement a plant modification to remove the ACI. feature
from the ..RHR suction isolation valves. This modification is being
implemented to enhance RHR system reliability by precluding' spurious suction
valve closures caused by potential malfunctions of -the ACI circuit. In
conjunction with removal of the ACI, additional alarm functions are being-
added to help ensure that the RHR suction isolation valves are closed when
required to provide.f. solation of the RHR' system from Reactor Coolant System
pressure. As. discussed in the attached Safety -Evaluation. these-
modifications will result in an overall-increase in the level of protection
afforded the health and safety of the public.

Attachments I through III provide the Safety Evaluation, Significant Hazards
Consideration Determination, and Environmental Impact Determination _
supporting the requested change. Attachment IV provides the revised
Technical Specification pages.

In accordance with 10 CFR 50.91, a copy of this application,-with
attaciments .is being provided to the designated Kansas State Official.

9103080370 910205
PDR ADOD 05000482
r. PDP

' , j j [j P.O. Box 411/ Burlington, KS 66839 / Phone: (316) 364 8838 OO/'
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Implementation of this proposed revision to the WCGS Technical
Specifications is contingent upon completion of plant modifications to
remove the ACI feature during the upcoming refueling outage. Therefore,
WCNOC requests approval of this proposed amendment prior to the upcoming
fifth WCCS refueling outage which is currently scheduled to begin in
September of 1991.

If you have any questions concerning this matter, please contact me or
Mr. B. K. Chernoff of my staff.

Very truly yotts,

/'/
4As-

7 /'pn3 .

Forrest T. Rhodes
Vice President
Engineering & Technical Services

FTR/jra

Attachments: I - Safety Evaluation
II - Significant Hazards Consideration Determination

III - Environmental Impact Determination
IV - Proposed Technical Specification Changes

ccs. G. W. Allen (KDHE), w/a
A. T. Howell (NRC), w/a
R. D. Martin (NRC), w/a
D, V. Pickett (NRC), w/a
M E. Skow (NRC), w/a
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STATE OF. KANSAS )
) SS

COUNTY OF COFFET )

Forrest T. Rhodes, of lawful age, being first duly sworn upon oath says.that
he is Vice President Engineering and Technical Services of Wolf Creek
Nuclear Operating Corporations that he has read the foregoing document and
knows the content thereof: that he has executed that same for and on behalf
of said Corporation with full power and authority to do so and that the
facts therein stated are true and correct to the best of his knowledge,

infor: nation and belief.

By
Forrest T. Rhoden
Vice President
Engineering & Technical Services

SUBSCRIBED and sworn to before me this 8 0 ' day of D M , 1991.

( ) w twr

Ifotary Edblic
.
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"'),f't, LteA cunNEY

ExpirationDate,)w"A _ _ _ .'O ### @ '/#,~
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SAFETY EVALUATION
1

INTRODUCTION

This: amendment request proposes changes to Technical Specification sections
4.4.9.3.2, 4.5.2.d,- and associated Bases to delete surveillance testing-
requirements associated with the Autoclosure Interlock (ACI) feature for

the- Residual Heat Removal (RHR) suction isolation valves. This change is
being requested-to allow implementation of plant modifications which will-
delete the ACILfeature from these valves. ,

a

RHR SYSTEN DESCRIPTION -[

The RHR system functions to remove heat:from the Reactor Coolant System
(RCS)Lto bring the plant to cold shutdown conditions. .The RHR system
consists of two separate'and redundant trains. Each_ train consists of one
heat exchanger,. one motor driven pump, associated piping and valves, and
instrumentation necessary for . operational- control.- The RER trains take
suction from the RCS hot legs and discharge through return lines to the RCS
cold legs. During system operation, reactor coolant flows.from the RCS to

'the..RHR pumps, through the tube side of the RBR heat exchangers, and then
returns to;the RCS cold legs. The RHR -heat exchangers -transfer . reactor

. coolant heat,.to- the component cooling water- system. The.lunt suction-
isolation' valves, the inlet prassure relief valves,- and the return lines
(downstream zof the 'containmc.m isolation valves) are located inside the

' containment-building. The recainder of the RER system. including-the =RHR
.

heat exchangers, is' located outside of the containment building.;

In addition to its normal function, portions of the RHR system serve as part
.

of-the Emergency- Core Cooling System (ECCS). during the injection and-

recirculation.. phases of a Loss-of-Coolant Accident (LOCA) as described in4

USAR Section~6.3. The ECCS functions of the RHR system are not affected by-

this proposed license amendment or the associated plant modifications.

Each RHR suction 111ne is equipped with two motor operated isolation, valves
(See Figure 1). These isolation valves serve to protect the low pressure
portions of the RHR piping from the high pressures present in the- RCS.
Exposure of low: pressure RHR piping to high pressure from the RCS could
result in failure of the RHR piping (an ' interfacing system' LOCA). An Open
Permissive Interlock -(OPI) is provided to prevent opening of'these valves
when the RCS pressure is above 316 psig. The ACI automatically closes these
valves when the RCS pressure exceeds 682 psig. The two. isolation valves in
each suction line are. independently powered and receive interlock signals-
from independently powered pressure transmitters. The-suction lines are-

,
alsoLequipped with pressure relief valves which-are sized to relieve the

|( combinedf flow 'of all the charging imnps at the relief valve setpoint-(450
I psig). .These relief valves also protect the system from inadvertent

overpressurization during plant cooldown or.startup.
L_

In accordance with Technical Specification 3.4.9.3, the RHR suction line
relief valves mry also be utilized ao one of three means of protecting the

,- __ - __ ._ _ _ _ _ _ , - - . _ _ _ _ _ _ . .
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RCS from overpressurization at low temperature conditions (the RCS power
operated relief valves or an RCS vent of at least two square inches may also
be used). During this mode of operation the ACI function can be
detrimental, since a failure of one pressure transmitter c .* n cause the
closura of an isolation valve in both RHR suction lines. This would
simuitaneously isolate both RHR suction relief valves from the RCS and
defeat their overpressure protection function. In order to prevent such a
scenario, Technical Specifications 4.4.9.3.2.a.1 and 4.4.9.3.2.b.1 require
that power be removed from one isolation valve in each suction line (8701B
and 8702A). The ACIs for these valves are fed from separate pressure
transmitters. With power removed from these isolation valves, the failure
of either pressure transmitter could result in the isolation of only one of
the two RHR suction relief valves, thereby preserving the RCS low
temperature overpressure function. Since the ACI for these two valves is
defeated by removal of valve power, an alarm is currently provided in the
control room if the RCS pressure reaches the ACI setpoint and either of
these valves remains open. This method of RCS low temperature

overprotectionwasreviewedandapprovedbytheNKCasparto{*2the closure
of condition 2.C(13) of the WCGS low power operating license.

PROPOSED MODIFICATIONS

Operating experience and studies conducted by the NRC and 1."dustry have

shown that the ACI feature has been a major contributor to intergugtions in
RHR flow during cold shutdown and refueling operations Such'

interactions occur when malfunctions, spurious signals, or errors during
testing and maintenance of the ACI circuit and associated pressure
transmitters cause automatic closure of RHR suction isolation valves.
Evaluation f the potential removal of the ACI feature has been recommended

5by the NRC . The Westinghouse Ownars Group has conducted an evaluation of
the potential effects on plant safety of removal of the RHR suction

isolationvalveACIgeature and submitted the results to NRC in topical

referenceinindividualplantsubmittals}y
report WCAP-11736-A . NRC subsequent approved this topical report for

1
Letter dated August 16, 1985, from B. J. Youngblood (NRC) to

Glenn L. Koester (KG&E)

Letter dated October 14, 1986, from Paul W. O'Connor (NRC) to

Glenn L. Koester (KG&E)
|

AE0D/C503, " Decay Heat Removal Problems at U.S. Pressurized Water
Reactors" December, 1985

NSAC-52, " Residual Heat Removal Experience Review and Safety Analysis,
Pressurized Water Reactors", January 1983

Generic Letter No. 88-17, " Loss of Decay Heat Removala
| 6
I WCAP-11736-A, Vol. 1 & 2 " Residual Heat Removal System Autoclosure

Interlock Removal Report for the Westinghouse Owners Group", February 1988
7
Let'er dated August 8, 1989, from Ashok Thadani (NRC) to Roger A. Newton
(Westinghouse Owners Group)

_ _ _ - _ _ _ - _ _ - - -. _



.

Attachment I to ET 91-0036*

Page 4 of 9

The planned modifications to the control circuits of the RHR suction
isolation valves will delete the ACI function from the ' valve-close'
circuit. The ' valve-open" circuit vill remain as is and there will be no
chr.nge to the OPI which prevents opening of these valves when high pressure
exists in the RCS, Coincident with removal of the ACI, the alarm circuit
will be modified to provide an alarm in the control t'.m if any of the four
RER suction isolation valves are not fully closed and 503 pressure exceeds
the alarm setpoint. The alarm setpoint will be established at a pressure
above the OpI setpoint but below the RHR system design pressure less the RHR
pump discharge head. This alarm circuit will be independently powered such
that lock out of control power to the RHR suction isolation valves will not
affect the alarm function. WCGS operating procedures will direct the
operators to take action to assure closure of these valves as appropriate
upon receipt of an alarm. This alarm modification will provide additional
assurance that the RHR system is not overpressurized due to increasing
pressure in the RCS without isolation valves being fully closed. The
modifications planned for WCGS are as described in WCAP-ll?36-A for the
Callaway plant unless otherwise noted in this evaluation.

Technical Specifications 4.4.9.3.2.a.1 and 4.4.9.3.2.b.1 currently require
valves 8701B and 8702A to be opened with power removed when the RHR suction
isolation valves are utilized for RCS low temperature overprotection. As
noted in the Technical Specification Bases (page B 3/4 4-13), this provision
is intended to prevent a single failure from inadvertently isolating both
RHR suction relief valves. With the deletion of the ACI feature, a single
failure can no longer result in closure of multiple RHR suction valves.
Therefore, removal of power from these valves is no longer necessary or
desirable and this provision is deleted by this proposed amendment. The
proposed revision to Technical Specification 4.4.9.3.2 requires that RHR
suction isolation valves 8701B and 8702A be periodically verified to be in
the open position as is currently required by Technical Specifications
4.4.9.3.2.a.2 for valve 8702B, and 4.4.9.3.b.2 for valve 8701A. The
frequency of position verification is changed from 12 hours to 72 hours.
This is consistent with the requirement of Technical Specification
4.4.9.3.1.c for position verification of PORVs which are utilized for RCS
low temperature overpressure protection. Applicable portions of the
Technical Specification Bases are also deleted by this proposed amendment.

Technical Specification 4.5.2.d has been modified to remove the surveillance
requirement for verification of proper ACI operation. This provision will
no longer be appropriate, following plant modifications to remove the ACI
feature.

EVALUATION

WCAP-ll?36-A provides the tech... cal basis and justification for removal of
the RHR suction valve ACI feature at WCGS. This report has been reviewed by
the NRC and found acceptable for reference in plant specific submittals.
The topical report evaluated this proposed modification for four reference
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plants. The RHR system design at WCGS is essentially identical- to that
described in the topical report for the Callaway plant. Both Callaway and
WCGS are Standardized Nuclear Unit Power Plant System (SNUPPS) plants. In
addition, WCNOC has reviewed the topical report and concluded that the
results of the Callaway evaluation are applicable to VCGS.

WCAP-11736-A evaluates the proposed deletion of the RHR suction valve ACI
feature relative- to the probability of an interfacing system LOCA, RER
system availability, and the potential for low temperature
overpressurization of the RCS. The results of this evaluation are presented
below.

Interfacing System LOCA

With the removal of the ACI and the additional control room
alarm function, the probabilistic risk assessment (PRA)
predicted a decrease in the frequency of interfacing system.

LOCAs from 1.52E-06 to 1.16E-06 per year. This is a decrease
of approximately 242.

RIDL Systesa Availability

The availability of the RHR system was analyzed in three
phases: initiation, short term cooling, and long term
cooling. The deletion of the ACI feature was shown to have no
impact on RHR initiation. During short term cooling (up to 72
hours after initiation), the RRR failure probability was
decreased by 12% from 1.64E-02 to 1.44E-02. The RHR failure
probability for long term cooling was calculated to decrease by
70% from 3.91E-02 to 1.17E-02.

Low Temperature Ovurpressurization

Appendix D of WCAP-11736-A presents the analysia used to
determine the effect of removal of the ACI feature on
overpressurization transients. The-analysis categorizes the
types of initiating events, determined their frequency of
occurrence, and identified the consequences of those
occurrences with and without the ACI feature. This resulted in

! a list of overpressure consequence categories with associated
j failure probabilities. For the charging / safety injection

event, the consequence frequencies increased on the otder of
1.0E-12/ shutdown-year. This is insignificant compared to the
overall consequence frequency of the event of 1.25E-01.

!
t
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Likewise, for the letdown isolation with RHR system operable
case, one frequency category was increased on the order of
1.0E-15. Again this is insignificant when compared to the total
frequency of these events of 1.25E-01. For the letdown isolation
with RHR system isolated event, the overall consequence frequency
was reduced from 4.45E-01 to 2.22E-01. This occurs because many
spurious closures of the RHR isolation valves also cause the
isolation of letdown.

In the Safety Evaluation Report accompanying the approval of WCAP-11736-A,
the NRC staff noted five specific concerns. These items are addressed
below.

NRC Position: An alarm will be added to each RHR suction valve
which will actuate if the valve is open and the pressure is
greater than the open permissive setpoint and less than the RHR
system design pressure minus the RHR pump head pressure.

Response Alarms will be added as described under ' PROPOSED
MODIFICATIONS' above.

NRC Position: Valve position indication alarm must be provided
from the stem mounted limit switches (SMLSs) and power to the
SMLSs must not be affected by the power lockout of the valve.

Response: The four RHR suction isolation valves use limit
switches in the motor actuator for functions within the same
separation group. Since the control room alarm is provided from
the same separation group (but different power supply) as the
valve control, WCNOC will use a contact from the actuator's
internal limit switch. The separate power supply will ensure
that power lockout to the valve's control circuit will not
affect the control room alarm.

NRC Position: The procedural improvements described in WCAP-
11736-A should be implemented. Procedures themselves are plant
specific.

As discussed under ' PROPOSED MODIFICATIONS' above, plant
procedures will address appropriate operator response to the .

control room alarm.

NRC Position: Where feasible, power should be removed from RHR
suction valves prior to their being leak checked.

Response: Technical Specification 3.4.6.2 contains the
requirements for leakage testing for the RHR suction isolation
valves. This specification allows leakage testing of the valves
when RCS pressure is above 150 psig. The measured leakage is
then adjusted to account for the difference between the test
pressure and RCS normal operating pressure. Further
restrictions on this testing are not desirable,

l
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Postponement of this leakage testing until after the-valves are
closed and_ power. removed during startup would add critical path
time.to plantroutages. In addition, should leakage. exist,- it is
' desirable to detect such leakage during. earlier- stages of an
outage when corrective measures-can be taken in a-timely manner.

Assurance of proper valve position prior to startup is confirmed
by'use of valve position indications and administrative controls.

NRC Position: The RHR nection valve operators should be sized so
that the valves can't be opened against full system pressure.

Response -The . design specification for these valves requires
that the valves.be' capable of opening and closing against 700
pai. ,There are no requirements in the specifications regarding
the maximum differential pressure against which the valve would
open._ Due_ to the uncertainties regarding the actual maximum-
capabilitylof the actuators, WCNOC is unable to confirm that the
valves would.not open against full.RCS pressure.

.However, _the OPI fecture of the valve control circuit is
unaffected by the deletion of the ACI and would continue to

: provide protection against opening of these valves under high RCS- '

pressure conditions. Also, the power is normally removed from-
these valves during modes 1, 2, _ and 3. It should be noted that;
the WCAP-11736-A PRA evaluation- did not take credit for the
inability of the motor operators to open these valves based on
sizing of the actuators.

EXCEPTIOltS TO WCAP-11736-A

1. The report states that " valve position indication to the alarm must be
provided from the valve stem mounted limit switches (SMLS) and the' power to

|| -the:SHLS.must not be affected by the power lockout of the valves." The WCGS--
j': modification will utilize an alternative to=this requirement by uaing rotor

actuated _ limit switches instead-of SHLSs. Separate annunciatorEpower to'the
limitL. switch contact will not be interrupted by-power lockout to the valve.-
This change has no_ impact on the PRA results presented in WCAP-11736-A-_as
the' same failure probability is used for both types of switches (Table B-5
of WCAP-11736-A).

2. The fault tree model for-;he Callaway plant represents the pressurizer
Power Ope *:ated Relief Valves (PORVs)-as air operated valves. These valves

'
are acteruly. pilot operated solenoid actuated valves. Use of generic air
operated valve failure data is not significant'to either the system failure
probability results or the conclusions drawn.

3. Figure 5-10 is mislabeled in that it is in fact the control circuitry
for MOV 8701B, not MOV 8702B.

-. . --_ . . . - - . . - . -.- - - - . . - - .
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4. Notes (1) and (2) in sheet one of two of WCAP Figure 6-6 should indicate
setpoints of 360 psig and 682 psig respectively.

5. In the current configuration at WCGS, ZS/16 is used in the ACI series
circuit instead of ZS/8 as shown in WCAP-11736-A (Figure 6.6, 6.9, 6.10, and

6.11). This has no impact on the PRA or its conclusions.

CONCLUSIONS

The requested changes to the Technical Specification 9 will allow removal of
the RER suction isolation feature at WCGS. Based on the evaluation
presented above, this will result in a net increase in the level of
protection afforded the health and safety of the public.

,

f
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SIGNIFICANT IIAZARDS CONSIDERATION DETERMINATION
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SIGNIFICANT HAZARDS CONSIDERATION DETERMINATION

This proposed change has been reviewed per the standards provided in
10 CPR 50.92. Each standard is discussed separately below.'

Standard 1 Involves a -Significant Increase in the Probability or-

Consequences of an Accident' Previously Evaluated.

The requested amendment deletes existing surveillance requirements. for the
autoclosure interlock (ACI) for the Residual Heat Removal (RHR) suction
isolation valves in order to allow plant modifications to remove this _;
feature. .The potential effects of this modification on plant safety have
been analyzed and documented in Westinghouse topical report WCAP-11736
" Residual -Heat Removal System Autoclosure Interlock Removal Report for the
Westinghouse Owners Group". . This topical report has previously been
reviewed by the NRC and found acceptable for refercnce in plant specific
submittals. Wolf Creek Generating Station (WCGS) is essentially identical
in design to the Callaway plant which was one of the four reference plants
evaluated in WCAP-11736. Both WCGS and Callaway are Standardized Nuclear
Unit. Power Plant Systems (SNUPPS) plants. Review by Wolf Creek Nuclear
Operating Corporation has confirmed that the conclusions of the topical
report are valid for WCGS.

The topical report evaluated the effect of ACI deletion on (1) the frequency
of an interfacing system Loss-of-Coolant Accident (LOCA), (2) the
availability 'of the RHR. system, and (3) the effect on overpressure
transients. With the removal of the ACI and the additional control room
alarm feature- as described this license amendment request, the topical
report predicts that there wx 1 be a 242 decrease in the predicted frequency
of interfacing LOCAs. Relative to.RHR system availability, the topical'

report concludes there is no impact on the reliability of RHR initiation.
During short term cooling (the first /2 hours) the ACI deletion decreased
the RHR failure probability by 12I. For long term RHR operation the failure
probability was calculated-to decrease by-702. Finally, Appendix D of the
topical report presents the analysis which demonstrates that the removal of
the RHR ACI- has an insignificant impact on the frequency of
overpressurization events. On this basis it is concluded that the
consequences and probabilities of accidents previously evaluated are not
significantly increased.

Standard 2 - Create the Possibility of a New or Different Kind of Accident
'

Frost any Previously Evaluated.

The function of RHR system components as part of the Emergency Core Cooling.
',

System are not affected by this proposed amendment or associated plant
modifications. As discussed above, the reliability of the RHR system during
normal operations is enhanced by these changes. Relative to isolation of
the RHR system from the RCS, the effect of an overpressure transient at cold

-.. - - . .- - .
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shutdown conditions will not be altered by removal of the RHR ACI function.
With or without the ACI function, the RHR system could be subject to
overpressure for which the RER relief valves.must be relied upon to limit
pressure to within RER design parameters. While it is true that the ACI
initiates an automatic closure of the RHR suction / isolation valves on high
RCS pressure, overpressure protection of the RHR system is provided by the
RHR' system relief valves and not by the relatively slow action of the RHR
suction isolation valves. The relief valves prevent overpressurization of
the RHR system during shutdown conditions and several methods, including
alarms, procedures and administrative controls, are in place to ensure that
the RHR system is isolated from the RCS during normal plent conditions.
Therefore, removal of the ACI does not create the possibility of a new or
different kind of accident from any previously evaluated.

Standard 3 - Involve a Significant Reduction in the Margin of Safety.

The RHR suction isolation valve ACI feature is not a consideration in the
margin of safety in the basis for any Technical Specification. However, as
shown by the evaluation in the referenced topical report, the overall level
of protection afforded the health and safety of the public will be increased
by the proposed amendment and associated plant modification.

Based on the above, the requested Technical Specification change does not
involve a significant increase in the probability or consequences of a
previously evaluated accident, create the possibility of a new or different
kind of accident, or involve a significant reduction in the margin of
safety. Therefore, the requested license amendment does not involve a
significant hazards consideration in accordance with 10 CFR 50.92.

{

!



__.

-.
.

' Attachmint III to ET 91-0036
Page 1 of 2

l

|

ATTACHKENT III

ENVIRONMENTAL IMPACT DETERMINATION
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ENVIROl0 ENTAL IMPACT DETERMINATION

1his amendment request meets the criteria specified in 10 CFR 51.22(c)(9).
Specific criteria contained in this section are discussed below.

(1) the amendment involves no significant hazards consideration,

As demonstrated in Attachment II, this proposed amendment dous not involve
any significant hazards considerations.

(11) there is no significant change in the types or significant increase in.
the amounts of any effluents that may be released offsite.

The proposed change involves the control circuitry of valves in the Residual
Heat Removal (RNR) system. This system is used to cool the Reactor Coolant
System during' nt shutdowns and also serves as part of the Emergency Core
Cooling System s_vCS) to mitigate the consequences of postulated accident'.
Operation of the RHR system has no effect on normal plant effluents.
Installation of plant modifications associated with this license amendment
will be conducted entirely within the existing plant buildings and will not
involve the release of any effluents from the plant. In addition, the ECCS
function of the RER system is unaffected by this change and therefore, there
is no effect on the radiological consequences of accidents evaluated in the
USAR. Therefore, there will be no change in the types or amounts of any
effluents released offsite.

(iii) there is no _ significant increase in individual or cumulative
occupational radiation exposure.

Implementation of this change will not result in any increase in the general
radiation levels present in the facility. Installation of plant
modifications associated with this proposed license amendment will involve
limited changes to valve control circuits and alarms and will not involve
work in areas of abnormally high radiation. Therefore, there will be no
significant increase in. individual or cumulative occupational radiation
exposure associated with this proposed change.

Based on the above, there will be no impact on the environment resulting
'from this change and the change meets the criteria specified in 10 CFR 51.22
for a categorical exclusion from the requirements of 10 CFR 51.21 relative
to specific environment assessment by the Commission.

..


