
March 5, 1996

Mr. Neil S. Carns 
President and Chief Executive Officer 
Wolf Creek Nuclear Operating Corporation 
Post Office Box 411 
Burlington, Kansas 66839 

SUBJECT: WOLF CREEK GENERATING STATION - AMENDMENT NO. 98 TO FACILITY 

OPERATING LICENSE NO. NPF-42 (TAC NO. M94284) 

Dear Mr. Carns: 

The Commission has issued the enclosed Amendment No. 98 to Facility Operating 
License No. NPF-42 for the Wolf Creek Generating Station. The amendment 
consists of changes to the Technical Specifications (TS) in response to your 
application dated December 13, 1995, as supplemented by letter dated 
February 5, 1996.  

The amendment revises the minimum and maximum flow requirements for the 
centrifugal charging and safety injection pumps specified in Technical 
Specification Surveillance Requirement 4.5.2.h.  

A copy of our related Safety Evaluation is enclosed. The Notice of Issuance 
will be included in the Commission's next biweekly Federal Register notice.  

Sincerely, 

Original Signed By 

James C. Stone, Senior Project Manager 
Project Directorate IV-2 
Division of Reactor Projects III/IV 
Office of Nuclear Reactor Regulation

Docket No. 50-482

Encl osures: 

cc w/encls:

1.  
2.

Amendment No. 98 to NPF-42 
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March 5, 1996 -

Mr. Neil S. Carns 
President and Chief Executive Officer 
Wolf Creek Nuclear Operating Corporation 
Post Office Box 411 
Burlington, Kansas 66839 

SUBJECT: WOLF CREEK GENERATING STATION - AMENDMENT NO.  
OPERATING LICENSE NO. NPF-42 (TAC NO. M94284)

98 TO FACILITY

Dear Mr. Cams: 

The Commission has issued the enclosed Amendment No. 98 to Facility Operating 

License No. NPF-42 for the Wolf Creek Generating Station. The amendment 
consists of changes to the Technical Specifications (TS) in response to your 

application dated December 13, 1995, as supplemented by letter dated 
February 5, 1996.  

The amendment revises the minimum and maximum flow requirements for the 

centrifugal charging and safety injection pumps specified in Technical 
Specification Surveillance Requirement 4.5.2.h.  

A copy of our related Safety Evaluation is enclosed. The Notice of Issuance 

will be included in the Commission's next biweekly Federal Register notice.  
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Original Signed By 

James C. Stone, Senior Project Manager 
Project Directorate IV-2 
Division of Reactor Projects III/IV 
Office of Nuclear Reactor Regulation
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l-,• UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D.C. 20555-O4O0 

March 5, 1996

Mr. Neil S. Carns 
President and Chief Executive Officer 

Wolf Creek Nuclear Operating Corporation.  

Post Office Box 411 
Burlington, Kansas 66839 

SUBJECT: WOLF CREEK GENERATING STATION - AMENDMENT NO. 98 

OPERATING LICENSE NO. NPF-42 (TAC NO. M94284) 

Dear Mr. Cams: 

The Commission has issued the enclosed Amendment No. 98 to 

License No. NPF-42 for the Wolf Creek Generating Station.  

consists of changes to the Technical Specifications (TS) ii 

application dated December 13, 1995, as supplemented by le 

February 5, 1996.

"TO FACILITY 

Facility Operating 
The amendment 
n response to your 
tter dated

The amendment revises the minimum and maximum flow requirements for the 

centrifugal charging and safety injection pumps specified in Technical 

Specification Surveillance Requirement 4.5.2.h.
.. na

A copy of our related Safety Evaluation is enclosed. The Notice OT Lbuo,,%= 
will be included in the Commission's next biweekly Federal Register notice.

Sincerely, 

9V11-C4

James C. Stone, Senior Project Manager 
Project Directorate IV-2 

Division of Reactor Projects III/IV 

Office of Nuclear Reactor Regulation

Docket No. 50-482

Enclosures: I.  
2.

Amendment No. 98 to NPF-42 
Safety Evaluation
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March 5, 1996-2-
Mr. Neil S. Cams

cc w/encls: 
Jay Silberg, Esq.  
Shaw, Pittman, Potts & Trowbridge 
2300 N Street, NW 
Washington, D.C. 20037 

Regional Administrator, Region III 
U.S. Nuclear Regulatory Commission 
799 Roosevelt Road 
Glen Ellyn, Illinois 60137 

Senior Resident Inspector 
U.S. Nuclear Regulatory Commission 
P. 0. Box 311 
Burlington, Kansas 66839 

Chief Engineer 
Utilities Division 
Kansas Corporation Commission 
1500 SW Arrowhead Road 
Topeka, Kansas 66604-4027 

Office of the Governor 
State of Kansas 
Topeka, Kansas 66612

Vice President Plant Operations 
Wolf Creek Nuclear Operating Corporation 
P. 0. Box 411 
Burlington, Kansas 66839 

Regional Administrator, Region IV 
U.S. Nuclear Regulatory Commission 
611 Ryan Plaza Drive, Suite 1000 
Arlington, Texas 76011

Supervisor Licensing 
Wolf Creek Nuclear Operating 
P. 0. Box 411 
Burlington, Kansas 66839

Corporation

U.S. Nuclear Regulatory Commission 
Resident Inspectors Office 
8201 NRC Road 
Steedman, Missouri 65077-1302 

Supervisor Regulatory Compliance 
Wolf Creek Nuclear Operating Corporation 
P. 0. Box 411 
Burlington, Kansas 66839

Attorney General 
Judicial Center 
301 S.W. 10th 
2nd Floor 
Topeka, Kansas 66612 

County Clerk 
Coffey County Courthouse 
Burlington, Kansas 66839 

Public Health Physicist 
Bureau of Air & Radiation 
Division of Environment 
Kansas Department of Health 

and Environment 
Forbes Field Building 283 
Topeka, Kansas 66620



IL• UNITED STATES 

0I NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D.C. 20665-5001 

WOLF CREEK NUCLEAR OPERATING CORPORATION 

WOLF CREEK GENERATING STATION 

DOCKET NO. 50-482 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 98 

License No. NPF-42 

1. The Nuclear Regulatory Commission (the Commission) has found that: 

A. The application for amendment to the Wolf Creek Generating Station 
(the facility) Facility Operating License No. NPF-42 filed by the 
Wolf Creek Nuclear Operating Corporation (the Corporation), dated 
December 13, 1995, as supplemented by letter dated February 5, 1996, 
complies with the standards and requirements of the Atomic Energy 
Act of 1954, as amended (the Act), and the Commission's rules and 
regulations set forth in 10 CFR Chapter I; 

B. The facility will operate in conformity with the application, as 
amended, the provisions of the Act, and the rules and regulations of 
the Commission; 

C. There is reasonable assurance: (i) that the activities authorized 
by this amendment can be conducted without endangering the health 
and safety of the public, and (ii) that such activities will be 
conducted in compliance with the Commission's regulations; 

D. The issuance of this license amendment will not be inimical to the 
common defense and security or to the health and safety of the 
public; and 

E. The issuance of this amendment is in accordance with 10 CFR Part 51 
of the Commission's regulations and all applicable requirements have 
been satisfied.  
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2. Accordingly, the license is amended by changes to the Technical 
Specifications as indicated in the attachment to this license amendment 
and Paragraph 2.C.(2) of Facility Operating License No. NPF-42 is hereby 
amended to read as follows: 

2. Technical Speclfications 

The Technical Specifications contained in Appendix A, as revised 
through Amendment No. 98, and the Environmental Protection Plan 
contained in Appendix B, both of which are attached hereto, are 
hereby incorporated in the license. The Corporation shall operate 
the facility in accordance with the Technical Specifications and the 
Environmental Protection Plan.  

3. The license amendment is effective as of its date of issuance and shall 
be implemented prior to startup from the eighth refueling outage.  

FOR THE NUCLEAR REGULATORY COMMISSION 

James C. Stone, Senior Project Manager 
Project Directorate IV-2 
Division of Reactor Projects III/IV 
Office of Nuclear Reactor Regulation 

Attachment: Changes to the Technical 
Specifications

Date of Issuance: March 5, 1996



ATTACHMENT TO LICENSE AMENDMENT NO, 98 

FACILITY OPERATING LICENSE NO. NPF-42 

DOCKET NO. 50-482 

Replace the following page of the Appendix A Technical Specifications with the 
attached page. The revised page is identified by Amendment number and 
contains marginal lines indicating the areas of change. The corresponding 
overleaf page is also provided to maintain document completeness.  

REMOVE INSERT 

3/4 5-6 3/4 5-6



EMERGENCY CORE COOLING SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued) 

2) A visual inspection of the containment sump and verifying that 
the subsystem suction inlets are not restricted by debris and 
that the sump components (trash racks, screens, etc.) show no 
evidence of structural distress or abnormal corrosion.  

e. At least once per 18 months, during shutdown, by: 

1) Verifying that each automatic valve in the flow path actuates 
to its correct position on a Safety Injection test signal and/or 
on Automatic Switchover to Containment Sump from RWST Level-Low
Low coincident with Safety Injection test signal; and 

2) Verifying that each of the following pumps start automatically 
upon receipt of a Safety Injection actuation test signal: 

a) Centrifugal charging pump, 

b) Safety Injection pump, and 

c) RHR pump.  

f. By verifying that each of the following pumps develops the required 
differential pressure on recirculation flow when tested pursuant to 
Specification 4.0.5: 

1) Centrifugal charging pump > 2400 psid, 

2) Safety Injection pump > 1445 psid, and 

3) RHR pump > 165 psid.  

g. By verifying the correct position of each mechanical position stop 

for the following ECCS throttle valves: 

1) Within 4 hours following completion of each valve stroking 
operation or maintenance on the valve when the ECCS subsystems 
are required to be OPERABLE, and 

2) At least once per 18 months.  

HPSI System CVCS System 
Valve Numbers Valve Numbers 

EMV095 EMV109 BGV-198 
EMV096 EMV110 BGV-199 
EMV097 EMV089 BGV-200 
EMV098 EMV090 BGV-201 
EMV107 EMV091 BGV-202 
EMV108 EMV092

WOLF CREEK - UNIT 1 3/4 5-5



EMERGENCY CORE COOLING SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued) 

h. By performing a flow balance test, during shutdown, following 
completion of modifications to the ECCS subsystems that alter the 
subsystem flow characteristics and verifying that: 

1) For centrifugal charging pump lines, with a single pump 
running: 

a) The sum of the injection line flow rates, excluding the 
highest flow rate, is greater than or equal to 330 gpm, 
and 

b) The total pump flow rate is less than or equal to 556 gpm.  

2) For Safety Injection pump lines, with a single pump running: 

a) The sum of the injection line flow rates, excluding the 
highest flow rate, is greater than or equal to 450 gpm, 
and 

b) The total pump flow rate is less than or equal to 670 gpm.  

i. By performing a flow test, during shutdown, following completion of 
modifications to the RHR subsystems that alter the subsystem flow 
characteristics and verifying that the RHR pump lines, with a single 
pump running: 

1) The sum of the injection line flow rates is greater than or 
equal to 3800 gpm, and 

2) The total pump flow rate is less than or equal to 5500 gpm.

Amendment No. 98WOLF CREEK - UNIT I 3/4 5-6



UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

RELATED TO AMENDMENT NO. 98 TO FACILITY OPERATING LICENSE NO. NPF-42 

WOLF CREEK NUCLEAR OPERATING CORPORATION 

WOLF CREEK GENERATING STATION 

DOCKET NO. 50-482 

1.0 INTRODUCTION 

By letter dated December 13, 1995, as supplemented by letter dated February 5, 
1996, Wolf Creek Nuclear Operating Corporation (the licensee) requested 
changes to the Technical Specifications (Appendix A to Facility Operating 
License No. NPF-42) for the Wolf Creek Generating Station (WCGS). The 
proposed changes would revise the minimum and maximum flow requirements for 
the centrifugal charging pumps (CCPs) and safety injection pumps (SIPs) 
specified in Technical Specification (TS) Surveillance Requirement 4.5.2.h.  
Specifically, the proposed changes would: 

(1) Decrease the minimum limits on the sum of the injection line flow rates, 
excluding the highest flow rate, from 346 gallons per minute (gpm) to 330 
gpm for the CCPs and from 459 gpm to 450 gpm for the SIPs.  

(2) Revise the maximum pump flow rate for the SIPs from 665 to 670 gpm, but 
retain the CCPs maximum pump flow rate at its current value of 556 gpm.  

The February 5, 1996, supplemental letter forwarded information on the effect 
of the change on the small break loss-of-coolant accident (LOCA) analysis and 
did not change the staff's original no significant hazards determination 
published in the Federal Register on January 22, 1996 (61 FR 1639).  

2.0 BACKGROUND 

The current WCGS TS require tests to be performed during shutdown to assure 
adequate emergency core cooling system (ECCS) performance following any 
modification that may alter an ECCS subsystem's flow characteristics. These 
tests include total pump flow, branch line balance, and verification of system 
flowrate distribution. The acceptance criteria for these tests are provided 
in TS Surveillance Requirements 4.5.2.h and i. These specifications provide 
not only a requirement for the minimum total flow through all SI branch lines, 
excluding the highest flow line, but also a requirement for the maximum 
flowrate to preclude the pump from operating beyond its runout conditions.  
Verification of proper flowrates during the surveillance test ensures that 
sufficient ECCS flow will be directed to the reactor coolant system (RCS) via 
the injection points following an event requiring ECCS actuation and that the 
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total pump flow will not exceed the pump's runout flow limit during a large 
break LOCA.  

The acceptance limits for ECCS pump performance are established based on a 
large break LOCA event because all ECCS subsystems are taken credit for In the 

large break LOCA at full power analyses. These acceptance criteria are 

reflected in the ECCS flow calculations that provide ECCS flow as a function 

of the RCS pressure in the input to the safety analyses. The total safety 

injection flow used in the safety analyses is the summation of the flows 

delivered from one set of ECCS pumps (i.e., CCPs, high head safety injection, 

and low head RHR). For a postulated primary system pipe break, the 

assumptions are that one of each of the pumps starts and delivers flow into 

the RCS through three intact loops, and the injection loop with the least 

system resistance spills to either RCS or containment backpressure, depending 

upon the postulated size and location of the pipe break.  

Westinghouse has previously identified several potential issues regarding 

adequacy of ECCS performance. These issues include seal injection, total 

system and branch line resistances, suction boost during recirculation, and 

flow measurement inaccuracies. The primary concern is that the actual ECCS 

subsystem performance may not be consistent with the safety analyses 
assumptions. If these issues are not properly accounted for, the actual ECCS 

configuration may result in flow rates being lower than those assumed in the 

safety analyses or runout flows exceeding the runout limit for the pumps.  

Revised safety analyses were performed to support the Wolf Creek Power Rerate 

program. These analyses used revised ECCS flow calculations which provided 

ECCS flowrate input to the revised safety analyses. The power rerate program 

was implemented after receiving NRC approval in 1993.  

3.0 EVALUATION 

3.1 Accident Analysis 

The licensee provided an assessment of the impact of the proposed TS changes 

on the following licensing basis events, identified in Chapter 15 of the Wolf 

Creek Updated Safety Analysis Report (USAR): LOCAs, main steamline and main 

feedwater line breaks, inadvertent opening of a steam generator safety or 

relief valve, cold overpressure mitigating system (CONS) analysis, Inadvertent 

operation of the ECCS at power, and steam generator tube rupture (SGTR) margin 

to overfill. In addition, the licensee evaluated the SIP performance at the 

higher calculated flow under pump runout conditions.  

For analyses that use minimum values for ECCS flow, i.e., small and large 

break LOCAs, feedwater line breaks, inadvertent opening of a steam generator 

safety or relief valve, and steamline break core response, the licensee has 

stated that the ECCS flow assumptions in the current licensing basis are more 

limiting (lower) than the proposed surveillance requirement acceptance 

criteria for the CCPs and SIPs. Therefore, Implementation of the reduced flow 

requirements would have no impact on the results of the analysis in the 
current licensing basis.
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The licensee reviewed the long term mass and energy releases from a postulated 

LOCA or main steamline break (MSLB) to assess the impact of the proposed 

changes in ECCS flows on the containment integrity analyses. The most 

limiting event is from a postulated KSLB. Mass and energy releases were 

generated assuming full flow of one high head CCP delivering to the RCS via 

the cold leg header; No credit was taken for the flow available from the 

operation of the intermediate head SIPs. With the revision to the 

surveillance requirements for the ECCS minimum flow, the revised ECCS flow 

available from one CCP would be slightly less than that assumed in the mass 

and energy release analysis. However, the injection flow available from the 

operation of the intermediate head SIPs would be more than sufficient to 

offset the negative effect of the potential CCP flow reduction. Therefore, it 

is concluded that the proposed changes would not significantly impact the 

containment environmental response and that-relevant design limits continue to 

be satisfied.  

The licensee also evaluated analyses that use higher injection flow rates such 

as the low temperature overpressure transient analysis for protection systems 

setpoint determination, inadvertent operation of ECCS, and a steam generator 

tube rupture (SGTR) event. The licensee evaluated the potential impacts of 

the proposed change which may result in a higher flow provided by the SIPs.  

The following is an excerpt from the licensee's submittal: 

"The low temperature overpressure transient analyses provide basis for 

the determination of power-operated relief valve (PORV) setpoints for the 

COMS. The mass injection transient used as a design basis envelops the 

limiting pumps operability configuration permitted per the technical 

specifications during the mode when CONS is required to be in operation.  

The analysis considers the maximum charging and letdown flow mismatch 

resulting from an inadvertent SI actuation event, which leads to both 

charging pumps and the operable injection pumps injecting water into the 

RCS. Inadvertent actuation of a SIP was not explicitly analyzed 
since 

its operation is prevented by the technical specifications. Since the 

proposed change will not increase the injection flowrates considered in 

the design basis mass input transient, the existing COMS with the current 

PORV setpoint setting will be adequate to relieve RCS pressure and to 

prevent the RCS pressure from exceeding the limits of Appendix.G to 10 

CFR*Part 50, should a postulated mass input transient occur during low 

temperature, water-solid operation.  

Two SGTR scenarios are analyzed in order to ensure that operators can 

respond to the accident in a timely fashion to minimize the resulting 

offsite releases and to prevent overfilling of the affected steam line.  

The SGTR analyses assume injection of the ECCS pumps (i.e., SIPs and 

CCPs) if the RCS pressure drops below their shutoff heads. To force 

overfill, the analyses conservatively used the maximum attainable ECCS 

flow rates determined assuming the ECCS pumps operate as designed and 

without any single failure in the ECCS subsystem. Maximizing the ECCS 

flow leads to the maintenance of a higher primary to secondary pressure 

differential and consequently a higher break flow rate for a longer time
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period. This added conservatism, assumed to maximize the potential for 
steam generator overfill, is more than sufficient to offset any 
additional injected flow due to the increased SIP runout flow.  
Therefore, the proposed change would have no adverse impact on the 
results of SGTR analyses and the resulting offsite doses will be 
maintained well within the guidelines of 10 CFR Part 100.  

The inadvertent or spurious actuation of the ECCS at power can cause an 
unplanned increase in reactor coolant inventory. Following the actuation 
signal, the suction of the high head safety injection CCP subsystem will 
be diverted from the volume control tank (VCT) to the [refueling water 
storage tank] RWST. The CCPs then inject RWST boric acid solution into 
the cold leg of each loop. The intermediate head SIPs are also actuated, 
but deliver no flow since the RCS pressure remains above the shutoff head 
of the SIPs. As a result, the proposed change that may lead to a higher 
SI flow would not have adverse impacts on the analysis results calculated 
for these events." 

3.2 Pump Performance 

The ECCS is tested and balanced under the configuration corresponding to the 
injection mode of ECCS operation, i.e., the ECCS pumps take suction from the 
RWST. However, during the post-LOCA recirculation mode of ECCS operation the 
CCPs and SIPs are "boosted" by the RHR.pumps, which are aligned to the 
containment sump. This boost increases the suction pressure and causes the 
CCPs and SIPs to runout further than during injection mode alignment. The 
WCGS-specific ECCS flow calculations indicate that the CCPs could experience a 
runout flow increase of up to.24 gpm when aligned in the recirculation phase 
of ECCS operation. For the SIP, the total pump runout flow increase is less 
significant (= 3 gpm) because the boosting effect would be offset by the 
closure of the SIP mini-recirculation isolation valve during the recirculation 
phase. Closure of the isolation valve is intended to prevent the radioactive 
sump fluid from-being released into the RWST, which may be vented to 
atmosphere.  

The runout limit of the ECCS pumps depends on the pump manufacturer, model, 
impeller type, and impeller casting type. The ECCS pumps supplied to Wolf 
Creek Generating Station by Westinghouse were manufactured by Dresser/Pacific 
Pumps. The licensee's records, indicate that the CCPs have a design runout 
limit of 556 gpm and the SIPs have a design limit of 665 gpm. The licensee 
noted that a higher runout flow limit (580 gpm for CCPs and 675 gpm for SIPs) 

has been confirmed by the pump manufacturer for acceptable pump operation.  
This indicates that the runout margin of 24 gpm and 10 gpm is available for 

the CCPs and SIPs, respectively. Since the required surveillance tests are 

normally performed with the ECCS aligned in the injection mode of ECCS 
operation and the pump runout flow is expected to increase under the 
recirculation phase, only a portion of the runout margin available for the 

SIPs will be utilized in the proposed change. The available runout margin for 

the CCPs will be preserved for the anticipated suction boost during the 
recirculation mode.
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3.3 Conclusions 

The NRC staff has reviewed the licensee's analyses in support of the proposed 

changes to the Wolf Creek TS. The changes in ECCS flow rates have been 

evaluated with respect to the relevant accidents and events analyzed in the 

Wolf Creek USAR, and the results and conclusions of the safety analyses 

presented in the current USAR remain valid. The staff has reviewed the ECCS 

pump operability concerns and determined that the pumps will not be challenged 

during any phase of operation as a result of implementing the proposed TS 

change. Therefore, the proposed TS changes are acceptable.  

4.0 STATE CONSULTATION 

In accordance with the Commission's regulations, the Kansas State Official was 

notified of the proposed issuance of the amendment. The State official had no 

comments.  

5.0 ENVIRONMENTAL CONSIDERATION 

The amendment changes surveillance requirements. The NRC staff has determined 

that the amendment involves no significant increase in the amounts, and no 

significant change in the types, of any effluents that may be released 
offsite, and that there is no significant increase in individual or cumulative 

occupational radiation exposure. The Commission has previously issued a 

proposed finding that the amendment involves no significant hazards 
consideration, and there has been no public comment on such finding (61 FR 

1639). Accordingly, the amendment meets the eligibility criteria for 

categorical exclusion set forth in 10 CFR 51.22(c)(9). Pursuant to 10 CFR 

51.22(b) no environmental impact statement.or environmental assessment need be 

prepared in connection with the issuance of the amendment.  

6.0 CONCLUSION 

The Commission has concluded, based on the considerations discussed above, 

that: (1) there is reasonable assurance that the health and safety of the 

public.will not be endangered by operation in the proposed manner, (2) such 

activities will be conducted in compliance with the Commission's regulations, 

and (3) the issuance of the amendment will not be inimical to the common 

defense and security or to the health and safety of the public.  

Principal Contributors: J. Stone 
J. Kennedy

Date: March 5, 1996


