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Dear Mr. Withers: TAlexion

SUBJECT: WOLF CREEK GENERATING STATION - AMENDMENT NO. 16 TG FACILITY
OPERATING LICENSE NO. NPF-42 (TAC NO. g7572)

The Commissicn has issued the enclosed Amendment No.16 to Facility Operating
License No. NPF-42 for the Wolf Creek Generating Station. The amendment
consist of changes to the Technical Specifications in response to your
application dated February 6, 1988.-

The amendment would revise Technical Specificaticns 5.3.1 and 5.6.1.1 to allow
storage of fuel assemblies of up to 4.5 weight percent U-235 which is an
increase from the current 1imit of 3.5 weight percent U-235. Technical
Specification 5.6.1.1 is also being revised to reflect the actual spent fuel
pcol storage rack nominal cell pitch of 9.236 inches. In addition, the
Acceptabie/lnacceptable regions of Figure 5.6-1 and Figure 3.9-1 are being
changed on the Burnup versus Enrichment graphs to reflect the higher possible
enrichments.

R copy of our related Safety Evaluation is enclosed. The notice of issuance
will be included in the Commission's next bi-weekly Federal Register rotice.

Sincerely,

Paul W. 0'Connor, Project Manager
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Division of Reactor Preojects - III,
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Dear Mr. Withers: TAlexion

SUBJECT: WOLF CREEK GENERATING STATION - AMENDMENT NO. 16 TG FACILITY
OPERATING LICENSE NO. NPF-42 (TAC NO. §7572)

The Cormissien has issued the enclosed Amendment No.16 to Facility Operating
License No. MPF-42 for the Wolf Creek Cererating Station. The amendment
corsist of changes to the Technical Specifications in response to your
application dated February 6, 1988,

The amendment would revise Technical Specificaticns 5.3.1 and £.6.1.1 to allow
storage of fuel assemblies of up to 4.E weight percent U-235 which is an
increase from the current limit cf 3.5 weight percent U-225, Technical
Specification 5.6.1.1 is also being revised tc reflect the actual spent fuel
peol storage rack nominal cell pitch of 9.236 inches. In addition, the
Acceptable/Unacceptable regions of Figure 5.6-1 and Figure 3.9-1 are being
changed on the Burnup versus Enrichment graphs to reflect the higher possible
enrichments.

A copy of our related Safety Evaluation is enclosed. The notice of issuarce
will be included in the Commission's next bi-weekly Federal Register notice.

Sincerely,

Paul W. 0'Connor, Project Manacer

Project Directorate - IV

Division of Reactor Projects - III,
IV, V and Special Projects

0ffice of Nuclear Reactor Regulation
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

June 17, 1988

Docket Mo. 50-482

Mr. Bart D. Withers

President and Chief Executive Officer
Wolf Creek Nuclear Cperating Corporaticn
Post Office Box 411

Burlingtor, Kansas 66839

Dear Mr. Withers:

SUBJECT: WOLF CREEK GEMERATING STATION - AMENDMENT NO.7j1g TO FACILITY
OPERATING LICENSE NO. NPF-42 (TAC NO. 67572)

The Commission has issued the enclosed Amendment No.1s to Facility Operating
License No. NPF-42 for the Wolf Creek Generating Station. The amendment
consist of changes to the Technical Specifications in response to your
application dated February 6, 1988.

The amendment would revise Technical Specifications £.2.1 and 5.6.1.1 to allow
storage of fuel assemblies of up to 4.5 weight percent U-235 which is an
increase from the current 1imit of 3.5 weight percent U-235. Technical
Specification 5.6.1.1 is also being revised to reflect the actual spent fuel
pool storage rack nominal cell pitch of 9.236 inches. In addition, the
Acceptable/Unacceptable regions of Figure 5.6-1 and Figure 3.9-1 are being
changed on the Burnup versus Enrichment graphs to reflect the higher possible
enrichments.

A copy of our related Safety Evaluation is enclosed. The notice of issuance
will be included in the Commission's next bi-weekly Federal Register notice.

Sincerely,

Gl W), Do

Paul W. O'Connor, Proiect Manager

Project Directorate - IV

Division of Reactor Projects - III,
IV, V and Special Projects

O0ffice of Nuclear Reactor Regulation

Enclosures:

1. Amendment No.16 to
License No. NPF-42

2. Safety Evaluation
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Mr. Bart D. Withers
Wolf Creek Nuclear Cperating Corporation

cc:

Jay Silberg, Esq.

Shaw, Pittman, Potts & Trowbridge
1800 M Street, NW

Washingtor, D.C. 20036

Chris R. Rogers, P.E.

Manager, Electric Department
Public Service Commission

P. 0. Box 360

Jefferson City, Missouri 65102

Regional Administrator, Region III
U.S. Nuclear Regulatory Commission
792 Roosevelt Road

Glen Ellyn, I11inois 60137

Senior Resident Inspector/Wolf Creek
c/o U. S. Nuclear Regulatory Commission
P. 0. Box 311

Burlington, Kansas 6683¢

Mr. Robert E1liot, Chief Engineer
Utilities Division

Kansas Corporatior Commission

4th Floor - State Office Building
Topeka, Kansas 66612-1571

Wolf Creek Generating Station
Unit Ne. 1

Mr. Gerald Allen

Public Health Physicist

Bureau of Air Quality & Radiation
Control

Division of Environment

Kansas Department cf Health
and Environment

Forbes Field Building 321

Topeka, Kansas €€€20

Mr. Gary Boyer, Plant Manager
Wolf Creek Muclear Operating Corp.
P. 0. Box 411

Rurlington, Kansas 66839

Regional Administrator, Recien IV
U.S. MNuclear Regulatory Commission
Office of Executive Director

for Cperations
611 Ryan Plaza Drive, Suite 1000
Arlington, Texas 76011

Mr. Otto Mayrard, Manager Licensing
Wolf Creek Muclear Cperating Corp.
P. 0. Box 411

Burlington, Kansas 6682¢



UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

KANSAS GAS & ELECTRIC COMPANY

KANSAS CITY POWER AND LIGHT COMPANY

KANSAS ELECTRIC POWER COOPERATIVE, INC.

WOLF CREEK GENERATING STATION

DOCKET NO. 50-482

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 16
License No. NPF-42

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

A.

The application for amendment to the Volf Creek Generating Station
(the facility) Facility Operating License No. NPF-42 filed by

the Wolf Creek Nuclear Operating Corporation, dated February 26,
1988, complies with the standards and requirements of the Atomic
Energy Act of 1954, as amended (the Act), and the Commissien's rules
and regulations set forth in 10 CFR Chapter I;

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

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

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

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 Specifi-
cations as indicated in the attachment to this license amendment and
Paragraph 2.C.(2) of Facility Operating License No. NPF-22 is hereby
amended to read as follows:

2. Technical Specifications

The Technical Specifications contained in Appendix A, as revised
through Amendment Ne. 16 , and the Environmental Protection Plan
contained in Appendix B, both of which are attached hereto, are
hereby incorporated in the license. KG&E shall operate the
facility in accordance with the Technical Specifications and the
Erivironmental Protecticn Plan.

3. The license amendment is effective as of its date of issuance.

FOR THE NUCLEAR REGULATCRY COMMISSICN

[ a‘j
/
Jose A. Calve, Director
Project Directorate - IV
Division of Reactor Projects - III.
IV, V and Special Projects
0ffice of Nuclear Reacter Reculation

Attachment:
Charces to the Technical
Specifications

Date of Issuance: June 17, 1988



ATTACHVENT TO LICENSE AMENDMENT NO. 16
FACILITY CPERATING LICENSE NO. NPF-42

DOCKET NO. 50-482

Revise Appendix A Technical Specifications by removing the pages identified
below and inserting the enclosed pages. The revised pages are identified by
amendment number and ccntain marginal lines indicating the area of change.
The corresponding overleaf paces are also provided to maintain document
completeness.

REMOVE PAGES INSERT PAGES
3/4 9-16 3/4 9-16
5-6

5-6
5-7 5-7
5-8 5-8



REFUELING OPERATIONS

3/4.9.12 SPENT FUEL ASSEMBLY STORAGE

LIMITING CONDITION FOR OPERATION

3.9.12 Spent fuel assemblies stored in Region 2 shall be subject to the
following conditions:

a. The combination of initial enrichment and cumulative exposure shall
be within the acceptable domain of Figure 3.9-1, and

b. No spent fuel assemblies shall be placed in Region 2, nor shall any
storage location be changed in designation from being in Region 1 to
being in Region 2, while refueling operations are in progress.

APPLICABILITY: Whenever irradiated fuel assemblies are in the spent fuel
pool.

ACTION:

a. With the requirements of the above specification not satisfied,
suspend all other movement of fuel assemblies and crane operations
with loads in the fuel storage areas and move the non-complying fuel
assemblies to Region 1. Until these requirements of the above
specification are satisfied boron concentration of the spent fuel
pool shall be verified to be greater than or equal to 2000 ppm at
least once per 8 hours.

b. The provisions of Specifications 3.0.3 and 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

4.9.12 The burnup of each spent fuel assembly stored in Region 2 shall be
ascertained by analysis of its burnup history and independently verified, prior
to storage in Region 2. A complete record of such analysis shall be kept for
the time period that the spent fuel assembly remains in Region 2 of the spent
fuel pool.

WOLF CREEK - UNIT 1 3/4 9-15
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'DESIGN FEATURES

5.3 REACTOR CORE

FUEL ASSEMBLIES

5.3.1 The core shall contain 193 fuel assemblies with each fuel assembly
containing 264 fuel rods clad with Zircaloy-4. Each fuel rod shall have

a nominal active fuel length of 144 inches. The initial core loading shall
have a maximum nominal enrichment of 3.10 weight percent U-235. Reload fuel
shall be similar in physical design to the initial core loading and shall have
a maximum enrichment of 4.50 weight percent U-235.

CONTROL ROD ASSEMBLIES

5.3.2 The core shall contain 53 full-length and no part-length control rod
assemblies. The full-length control rod assemblies shall contain a nominal
142 inches of absorber material. A1l control rods shall be hafnium, clad with
stainless steel tubing.

5.4 REACTOR COOLANT SYSTEM

DESIGN PRESSURE AND TEMPERATURE

5.4.1 The Reactor Coolant System is designed and shall be maintained:

a. In accordance with the Code requirements specified in Section 5.2
of the FSAR, with allowance for normal degradation pursuant to the
applicable Surveillance Requirements,

b. For a pressure of 2485 psig, and

c. For a temperature of 650°F, except for the pressurizer which is
680°F.

VOLUME

5.4.2 The total volume of the Reactor Coolant System, including pressurizer
and surge line, is 12,135 % 100 cubic feet at a nominal Tavg of 557°F.

5.5 METEOROLOGICAL TOWER LOCATION

5.5.1 The meteorological tower shall be located as shown on Figure 5.1-1.

WOLF CREEK - UNIT 1 5-6 Amendment No. 3,16



DESIGN- FEATURES

5.6 _FUEL STORAGE

CRITICALITY

5.6.1.1 The spent fuel storage racks are designed and shall be maintained
with:
a. A keff equivalent to less than or equal to 0.95 when flooded with

unborated water, which includes a conservative allowance of 2.6%
Ak/k for uncertainties as described in Section 4.3 of the FSAR.
This is based on new fuel with an enrichment of 4.50 weight percent
U-235 in Region 1 and on spent fuel with combination of initial
enrichment and discharge exposures, shown in Figure 5.6-1, in
Region 2, and

b. A nominal 9.236 inch center-to-center distance between fuel assemblies
placed in the storage racks.

5.6.1.2 The keff for new fuel for the first core loading stored dry in the

spent fuel storage racks shall not exceed 0.98 when aqueous foam moderation is
assumed.

DRAINAGE

5.6.2 The spent fuel storage pool is designed and shall be maintained to prevent
inadvertent draining of the pool below elevation 2040 feet.

CAPACITY

5.6.3 The spent fuel storage pool is designed and shall be maintained with a
storage capacity limited to no more than 1344 fuel assemblijes.

5.7 COMPONENT CYCLIC OR TRANSIENT LIMIT

5.7.1 The components identified in Table 5.7-1 are designed and shall be
maintained within the cyclic or transient limits of Table 5.7-1.

WOLF CREEK - UNIT 1 5-7 Amendment No. 16
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION
SUPPORTING AMENDMENT NO. 16 70 FACILITY OPERATING LICENSE NO. NPF-42

KANSAS GAS & ELECTRIC COMPANY
KANSAS CITY POWER AND LIGHT COMPANY
KANSAS ELECTRIC POWER COOPERATIVE, INC.
WOLF CREEK GENERATING STATION
DOCKET NO. 50-482

1.0 INTRODUCTION

By letter dated February 26, 1988, Wolf Creek Nuclear Operating Corporation
requested changes to Wolf Creek Generating Station Technical Specification
Sections 5.3.1 and 5.6.1.1 and Figures 3.9-1 and 5.6~1. These specifications
relate to the design of the Wolf Creek fuel assemblies and the fuel storage
facilities. In particular these changes would permit the storage of fuel
assemblies with enrichments up to 4.5 weight percent U-235 in the Wolf Creek
spent fuel storage pool. Storage has previously been approved for enrichments
up to 3.5 weight percent U-235. The staff has reviewed the request and prepared
the following evaluation.

The spent fuel storage facility is located within the fuel building and provides
onsite storage for up to 200 fresh or low burnup fuel assemblies and 1140
irradiated or high burnup fuel assemblies. The spent fuel pool is a reinforced
concrete structure with a stainless steel tiner. The pool contains 413,400
galions of water which contains 2000 parts per million dissolved boron as a
neutron poison. The water serves as shielding and coolant for the irradiated
fuel assemblies. The fuel storage pool is separated into two fuel storage
regions. Region 1 provides a low density storage regime for the storage of
approximately one full core (200 fuel assemblies) of fresh or low burnup fuel
assemblies and Region 2 provides a higher density storage arrangement that can
accommodate up to 7 full cores (1140 fuel assemblies) of high burnup fuel
assemblies.

Both regions utilize an array of stainless steel fuel storage boxes welded
together to create fuel storage racks. In Region 1 the fuel assemblies are
loaded into the racks in a checkerboard array with every other storage location
physically blocked off so that fuel can be stored only in alternating locations.
In Region 2 the less reactive, highly burned up fuel assemblies are stored in
three out of every four storage locations to achieve a 75% storage density.

6290308 880817,
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The criticality safety analyses for the Wolf Creek operating license assumed
the storage of Westinghouse Standard Fuel Assemblies (SFA) with a maximum
enrichment of 3.5 weight percent U-235. Those analyses were reviewed and found
acceptable by the staff in NUREG-0881 "Safety Evaluation Report Related to
Operation of the Wolf Creek Generating Station Unit No. 1".

The analyses supporting the proposed increase to 4.5 weight percent U-235
use the same methods and assumptions used to analyze the initial Wolf Creek
spent fuel pool storage limits.

2.0 EVALUATION

This proposed change does not involve a physical modification to the fuel
storage racks at the Wolf Creek Generating Station. It involves the recalcula-
tion of the reactivity calculations used to show compliance with the NRC staff
guidelines regarding fuel storage facilities. These new calculations take into
consideration an increase in the storage rack wall thickness from 0.090 inches
to 0.120 inches that was made during the rack construction.

The increase in wall thickness increases the distance between stored fuel
assemblies and results in a reduction of the calculated effective multiplica-
tion factor (Keff)‘

The reduction in Kef resulting from the increased spacing between fuel
assemblies was not rgca1cu]ated for previous cycles because the calculations
were acceptably conservative for the 3.5 weight percent U-235 fuel assemb-
lies in use at that time. However, the licensee has decided to utilize higher
enrichments of up to 4.5 weight percent U-235 during the upcoming Cycle 4 and
has recalculated the effective mutiplication factor of the fuel storage racks
for enrichments up to 4.5 weight percent U-235.

Region 1 Design

The Region 1 racks consist of a honeycomb structure of stainless steel

boxes of 0.12-in. wall thickness. Each box has a 9.236-in. outside dimension
and is welded to its neighbors to form storage locations on a 9.236-in.
center-to-center spacing. Fuel assemblies are located in every other storage
location. The criticality analysis of the racks is performed with the
state-of-the-art LEOPARD/PDQ-7 code package. These codes have been bench-
marked against critical experiments in the range of pellet diameters,
water-to-fuel ratios and enrichments that encompass the Wolf Creek design.
This benchmarking led to the conclusion that the calculational model is capable
of determining the multiplication factor of the Region 1 racks to within
1-percent reactivity change with a 95-percent probability at the 95-percent
confidence level.



The effects of various mechanical and thermal uncertainties have been analyzed.
These include pool-water temperature, placement of assemblies in storage boxes,
stainless steel thickness variation, and U0, pellet density. Combining these
uncertainties with the calculational uncertainty yields a value of 0.9472 for
the multiplication factor of the Region 1 racks when loaded with fuel assemblies
of 4.5 weight percent U-235 enrichment, including all uncertainties. This
meets the staff acceptance criterion of less than or equal to 0.95 for this
quantity, thus meeting the requirements of GDC 62, "Prevention of Criticality
in Fuel Storage and Handling." The staff, therefore, concludes that fuel
assemblies of the Westinghouse 17x17 standard design having enrichments no
greater than 4.5 weight percent U-235 may be stored in Region 1 of the racks.

Region 2 Design

The Region 2 racks are constructed in the same manner as those of Region 1 and
have the same dimensions. However, Region 2 fuel is stored in three boxes out
of every group of four. The same code package was used for the multiplication
factor calculations as was used in the Region 1 analysis. However, direct
verification of the codes was not possible because no critical experiments have
been done with assemblies having large burnups. Rather, verification of
various aspects of the calculation was undertaken. For example, the ability to
calculate the isotopic composition of burned fuel was verified by comparing the
LEOPARD/CINDER calculation to the measured results of irradiations performed on
UD, fuel in the Yankee-Rowe reactor and on mixed oxide fuel in Saxton.

Similar evidence was used to assess the fission product buildup uncertainty

and its reactivity effect and the reactivity effect of the transuranium
isotopes. The various uncertainties are summed to obtain a total calcula-
tional bias 0.46-percent reactivity change. In addition, sensitivity studies
were performed to obtain the thermal and mechanical uncertainties. A value

of 2.21-percent reactivity change was obtained which, when conservatively added
to the calculational biases, produces a total uncertainty of 2.67-percent
reactivity change and results in a K for the basic cell of 0.9265 in

Region 2. eff

A criterion of 0.915, not including uncertainties, is used by the licensee for
the multiplication factor for Region 2. This is equivalent to 0.942, including
uncertainties, and meets the staff's acceptance criterion of 0.95, thereby
meeting the requirements of GDC 62.

To establish minimum burnup criteria that will assure that the infinite
multiplication (K=») factor for various enrichment fuel assemblies is always

less than or equal to 0.915, K» has been calculated for fuel enrichments of 2.10,
2.60, 3.10, 3.80, and 4.50 weight percent U-235 as a function of fuel burnup.

The burnup value that results in a K of 0.915 has been plotted as a function

of initial fuel enrichment. This curve is approximately linear and yields
required burnups of 9,830 megawatt days per metric ton (MWD/MT) for an initial
enrichment of 2.10 weight percent (w/o) U-235; 24,200 MWD/MT for 3.10 w/o

U-235, and 42,210 MWD/MT for 4.5 w/o U-235.



This curve, proposed technical specification Figure 5.6-1, drawn through the
points which represent the minimum burnup for K» equal to 0.915, as a function
of initial burn up, establishes the storage acceptance criterion for Region 2
of the spent fuel pool.

Based on this review, as summarized above, the staff concludes that any number
of Westinghouse-design standard 17x17 fuel assemblies with burnups in the accept-
able region of proposed technical specification Figure 5.6-1 may be stored in
Region 2 of the Wolf Creek spent fuel storage racks. The staff conclusion is
based on the following:

(1) The criticality calculations were performed with state-of-the-art models
and methods.

(2) Uncertainties have been accounted for.

(3) The multiplication factor, including uncertainties, meets the staff
acceptance criterion for this quantity.

The decision as to whether a particular assembly is to be placed in Region 2 of
the pool is proposed to be made under administrative control. After the
assemblies to be discharged have been transferred to Region 1 from the core and
the reactor is operating, an analysis of the burnup of each assembly will be
made. This analysis will make use of (1) the records that show the location of
each assembly at all times since its arrival on site and (2) core operating
histories and power distributions while the assembly was in the reactor. The
records of fuel assembly location are generated by following written, previously
approved procedures. The burnup history of each assembly is integrated to
arrive at its total burnup. The burnup value is then compared with the storage
acceptance criterion (Figure 5.6-1 of the Technical Specifications) in order to
permit or deny storage in Region 2.

The staff requires (via Technical Specifications) that the procedures include
(a) an independent check of the analysis which permits storage in Region 2, and
(b) the requirement that the records of the analysis be kept for as long as the
assemblies remain in the pool.

With the above requirements, the staff finds the use of the administrative
control to select assemblies for storage in Region 2 of the racks acceptable.

Accident conditions have been examined for both Region 1 and Region 2. Most
accident conditions result in a reduction in pool multiplication factor. Those
that have a potential for increasing K-effective include not maintaining the
proper arrangement (checkerboard or 3 out of 4) and dropping an assembly
adjacent to a rack. For these accident conditions credit may be taken for the
presence of boron in the pool water. The 2000 parts per million of boron
reduces the K-effective value by an amount sufficient to overcome any increase
due to accident conditions. The staff concludes that the consideration of
accidents in Region 1 and Region 2 is adequate, therefore, and acceptable.



Based on the review described above, the staff concludes that the proposed
increase in the enrichment of fuel assemblies stored in the spent fuel racks at
Wolf Creek is acceptable. The staff further concludes that the proposed
Technical Specifications including surveillance requirements provide assurance
that the use of higher enrichment fuel is acceptable.

3.0 ENVIRONMENTAL CONSIDERATION

The amendment involves a change in the installation or use of a facility
component located within the restricted area as defined in 10 CFR Part 20.

The staff has determined that the amendment involves no significant increase in
the amounts, and noc 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 exposures. 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. Accordingly,
the amendment meets the eligibility criteria for categorical exclusion set
forth in 10 CFR Section 51.22(c)(9). Pursuant to 10 CFR 51.22(b), no environ-
mental impact statement or environmental assessment need be prepared in connec-
tion with the issuance of the amendment.

4.0 CONCLUSION

The staff 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, and (2) such activities
will be conducted in compliance with the Commission's regulations, and the
issuance of the amendment will not be inimical to the common defense and
security or the the health and safety of the public.

Dated: dJune 17, 1988

Principal Contributor: Paul W. 0'Connor



