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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20565-0001

August 31, 1995

Mr. William R. McCollum
Vice President, Catawba Site
Duke Power Company

4800 Concord Road

York, SC 29745

SUBJECT: ISSUANCE OF AMENDMENTS - CATAWBA NUCLEAR STATION, UNITS 1 AND 2
FUEL POOL ENRICHMENT AND BORON CONCENTRATION LIMITS
(TAC NOS. M90447 AND M90448)

Dear Mr. McCollum:

The Nuclear Regulatory Commission has issued the enclosed Amendment No. 134
to Facility Operating License NPF-35 and Amendment No. 128 to Facility
Operating License NPF-52 for the Catawba Nuclear Station, Units 1 and 2.
The amendments consist of changes to the Technical Specifications (TS) in
response to your application dated September 19, 1994, as supplemented
April 26 and June 19, 1995. The June 19, 1995, letter provided clarifying
information that did not change the scope of the September 19, 1994,
application and initial proposed no significant hazards consideration
determination.

The amendments revise the Technical. Specifications to increase the enrichment
Timits for fuel stored in the fuel pools and establish restricted loading
patterns and associated burnup criteria for qualifying fuel in the spent fuel
pools. In addition, several administrative changes have been included in
order to provide clarity to the TS and bring them more in 1ine with the
Standard Technical Specifications format. These changes are as follows: (1)
The TS index is changed to add TS 3/4.9.12 and 3/4.9.13, Tables 3.9-1 and
3.9-2 and Figure 3.9-1; (2) TS 3/4.9.12, Spent Fuel Pool (SFP) Boron
Concentration is added to establish a boron concentration 1imit and to
establish a Limiting Condition for Operation (LCO) for all modes of operation
and to allow the numerical value of the 1imit to be specified in the Core
Operating Limits Report (COLR); (3) TS 3/4.9.13, Tables 3.9-1 and 3.9-2 and
Figure 3.9-1 are being added to establish restricted loading patterns for
spent fuel storage and associated burnup criteria; (4) Corresponding BASES for
TS 3/4.9.12 and 3/4.9.13 are added to explain the basis for each LCO, Action
Statement and Surveillance Requirement covered by the subject TS; (5) TS 5.6,
Fuel Storage, is changed to reflect limits for criticality analysis for fuel
storage; and (6) TS 6.9, Reporting Requirements, is changed to reflect the
inclusion of the SFP boron concentration 1imit values in the COLR as
established by TS 3/4.9.12.

9509110097 950831
PDR ~ADOCK 05000413




-2-

A copy of the related Safety Evaluation is also enclosed. A Notice of
Issuance will be included in the Commission’s biweekly Federal Register

notice.

Sincerely,
Original signed by:

Robert E. Martin, Senior Project Manager
Project Directorate II-2

Division of Reactor Projects - I/II
Office of Nuclear Reactor Regulation

Docket Nos. 50-413 and 50-414

Enclosures:
1. Amendment No. 134 to NPF-35
2. Amendment No. 128 to NPF-52
3. Safety Evaluation
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A copy of the related Safety Evaluation is also enclosed. A Notice of
Issuance will be included in the Commission’s biweekly Federal Register

notice.

Docket Nos. 50-413 and 50-414

Enclosures:

1. Amendment No. 134 to NPF-35
2. Amendment No. 128 to NPF-52
3. Safety Evaluation

cc w/encl: See next page

Sincerely,

/&M & N iartin

Robert E. Martin, Senior Project Manager
Project Directorate II-2

Division of Reactor Projects - I/II
Office of Nuclear Reactor Regulation



Mr. W. R. McCollum
Duke Power Company

cc:
Mr. Z. L. Taylor

Regulatory Compliance Manager
Duke Power Company

4800 Concord Road

York, South Carolina 29745

A. V. Carr, Esquire

Duke Power Company

422 South Church Street

Charlotte, North Carolina 28242-0001

J. Michael McGarry, III, Esquire
Winston and Strawn

1400 L Street, NW

Washington, DC 20005

North Carolina Municipal Power
Agency Number 1

1427 Meadowwood Boulevard

P. 0. Box 29513

Raleigh, North Carolina 27626-0513

Mr. T. Richard Puryear

Nuclear Technical Services Manager
‘Westinghouse Electric Corporation
Carolinas District

2709 Water Ridge Parkway, Suite 430
Charlotte, North Carolina 28217

County Manager of York County
York County Courthouse -
York, South Carolina 29745

Richard P. Wilson, Esquire

Assistant Attorney General

South Carolina Attorney General’s
Office

P. 0. Box 11549

Columbia, South Carolina 29211

Piedmont Municipal Power Agency
121 Village Drive
Greer, South Carolina 29651

Dayne H. Brown, Director

Division of Radiation Protection

N.C. Department of Environment,
Health and Natural Resources

P. 0. Box 27687

Raleigh, North Carolina 27611-7687

Catawba Nuclear Station

North Carolina Electric Membership
Corporation

P. 0. Box 27306

Raleigh, North Carolina 27611

Senior Resident Inspector
4830 Concord Road
York, South Carolina 29745

Regional Administrator, Region II
U. S. Nuclear Regulatory Commission
101 Marietta Street, NW. Suite 2900
Atlanta, Georgia 30323

Max Batavia, Chief

Bureau of Radiological Health

South Carolina Department of
Health and Environmental Control

2600 Bull Street

Columbia, South Carolina 29201

Mr. G. A. Copp

Licensing - ECO50

Duke Power Company

526 South Church Street

Charlotte, North Carolina 28242-0001

Saluda River Electric
P. 0. Box 929
Laurens, South Carolina 29360

Ms. Karen E. Long

Assistant Attorney General

North Carolina Department of Justice
P. 0. Box 629

Raleigh, North Carlina 27602

Elaine Wathen, Lead REP Planner
Division of Emergency Management
116 West Jones Street

Raleigh, North Carolina 27603-1335



UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

DUKE POWER COMPANY
NORTH CAROLINA ELECTRIC MEMBERSHIP CORPORATION
SALUDA RIVER ELECTRIC COOPERATIVE, INC.
DOCKET NO. 50-413
CATAWBA NUCLEAR STATION, UNIT 1
AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 134
License No. NPF-35

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

A. The application for amendment to the Catawba Nuclear Station,
Unit 1 (the facility) Facility Operating License No. NPF-35 filed
by the Duke Power Company, acting for itself, North Carolina
Electric Membership Corporation, and Saluda River Electric
Cooperative, Inc. (licensees), dated September 19, 1994, as
supplemented April 26 and June 19, 1995, complies with the
standards and requirements of the Atomic Energy Act of 1954, as
amended (the Act), and the Commission’s rules and regulations as
set forth in 10 CFR Chapter I;

B. The facility will operate in conformity with the application, 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 set
forth in 10 CFR Chapter I;

D. The issuance of this 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 hereby amended by page 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-35 is hereby amended to read as follows:

Technical Specifications

The Technical Specifications contained in Appendix A, as revised
through Amendment No. 134 , and the Environmental Protection Plan
contained in Appendix B, both of which are attached hereto, are
hereby incorporated into this license. Duke Power Company shall
operate the facility in accordance with the Technical
Specifications and the Environmental Protection Plan.

3. This license amendment is effective as of its date of issuance and shall
be implemented within 30 days from the date of issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

Gl e
erbert N. Berkow, Directér

Project Directorate II-2
Division of Reactor Projects - I/II
Office of Nuclear Reactor Regulation

Attachment:

Technical Specification
Changes

Date of Issuance: August 31, 1995



UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

DUKE POWER COMPANY
NORTH CAROLINA MUNICIPAL POWER AGENCY NO. 1
PIEDMONT MUNICIPAL POWER AGENCY
DOCKET NO. 50-414
CATAWBA NUCLEAR STATION, UNIT 2

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 128
License No. NPF-52

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

A. The application for amendment to the Catawba Nuclear Station,
Unit 2 (the facility) Facility Operating License No. NPF-52 filed
by the Duke Power Company, acting for itself, North Carolina
Municipal Power Agency No. 1 and Piedmont Municipal Power Agency
(Ticensees), dated September 19, 1994, as supplemented April 26
and June 19, 1995, complies with the standards and requirements of
the Atomic Energy Act of 1954, as amended (the Act), and the
Commission’s rules and regulations as set forth in 10 CFR
Chapter I;

B. The facility will operate in conformity with the application, 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 set
forth in 10 CFR Chapter I; '

D. The issuance of this 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.



2. Accordingly, the license is hereby amended by page 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-52 is hereby amended to read as follows:

Technical Specifications

The Technical Specifications contained in Appendix A, as revised
through Amendment No. 128, and the Environmental Protection Plan
contained in Appendix B, both 'of which are attached hereto, are
hereby incorporated into this license. Duke Power Company shall
operate the facility in accordance with the Technical
Specifications and the Environmental Protection Plan.

3. This license amendment is effective as of its date of issuance and shall
be implemented within 30 days from the date of issuance.

F?E/IHE NUCLEAR REGULATORY COMMISSION

qzifi::gN Berkow, D1recto

Project Directorate II-2
Division of Reactor Projects - I/II
Office of Nuclear Reactor Regulation

Attachment:
Technical Specification
Changes

Date of Issuance: August 31, 1995
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ATTACHMENT TO LICENSE AMENDMENT NO.134

FACILITY OPERATING LICENSE NO. NPF-35

DOCKET NO. 50-413

TO_LICENSE AMENDMENT NO. 128
FACILITY OPERATING LICENSE NO. NPF-52

DOCKET NO. 50-414

Replace the following pages of the Appendix "A" Technical Specifications with
the enclosed pages. The revised pages are identified by Amendment number and
contain vertical lines indicating the areas of change.

Remove Pages
XI

O'iclhu'lllllll
Pt et S

Insert Pages
XI
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LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS

SECTION PAGE
3/4.9.8 RESIDUAL HEAT REMOVAL AND COOLANT CIRCULATION
High Water Level......ciiiriiiiiiirinnnineesencennns 3/4 9-10
Low Water Level....covininiiiniiinininniennnannnss 3/4 9-11
3/4.9.9 WATER LEVEL - REACTOR VESSEL.......covviiiininnennnns 3/4 9-12
3/4.9.10 WATER LEVEL - STORAGE POOL .......covvivinnnnncnnanns 3/4 9-13
3/4.9.11 FUEL HANDLING VENTILATION EXHAUST SYSTEM......... o 3/4 9-14
3/4.9.12 SPENT FUEL POOL BORON CONCENTRATION................. 3/4 9-17
3/4.9.13 SPENT FUEL ASSEMBLY STORAGE........ccvvivuirunnnennns 3/4 9-18
Table 3.9-1 MINIMUM QUALIFYING BURNUP Vs. INITIAL ENRICHMENT L
FOR UNRESTRICTED STORAGE.......covvvvuvnneincnsnnns 3/4 9-19
Table 3.9-2 MINIMUM QUALIFYING BURNUP Vs. INITIAL ENRICHMENT
FOR FILLER ASSEMBLIES.......eivtiiurrnrennnnannasnas 3/4 9-20

Figure 3.9-1 REQUIRED 3 OUT OF 4 LOADING PATTERN FOR
RESTRICTED STORAGE......covieriieiiiinniinnnennns 3/4 9-21

3/4.10 SPECIAL TEST EXCEPTIONS

3/4.10.1 SHUTDOWN MARGIN...... ebetsesearesessesnaretoanoas ... 3/4 10-1
3/4.10.2 GROUP HEIGHT, INSERTION, AND POWER DISTRIBUTION

I PP 3/4 10-2
3/4.10.3 PHYSICS TESTS. e ve it i i ittt iieiaens 374 10-3
3/4.10.4 REACTOR COOLANT LOOPS. .. .ciiiiiiiii it iiiienennn 3/4 10-4
3/4.10.5 POSITION INDICATION SYSTEM - SHUTDOWN............... 3/4 10-5

3/4.11 RADJOACTIVE EFFLUENTS

3/4.11.1 LIQUID EFFLUENTS

Liquid Holdup Tanks.......coviiinieiiiienenneneneans 3/4 11-1
3/4.11.2 GASEOUS EFFLUENTS

Explosive Gas Mixture........coiiiiviinieieiennnne, 3/4 11-2

Gas Storage TanKS....iveiienenrerenrencnsnnenosnanns 3/4 11-3
CATAWBA - UNITS 1 & 2 XI Amendment No. 1%5 (Unit 1)

Amendment No. (Unit 2)



REFUELING OPERATIONS
3/4.9. S FUEL POOL BORON CONCENTRATION

LIMITING CONDITION FOR OPERATION

3.9.12 The boron concentration in the spent fuel pool shall be within the
limit specified in the COLR.

APPLICABILITY:

During storage of fuel in the spent fuel pool.

ACTION:
a. Immediately suspend movement of fuel assemblies in the spent fuel
pool and initiate action to restore the spent fuel pool boron
concentration -to within its limit.

b. The provisions of Specification 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.9.12 Verify at least once per 7 days that the spent fuel pool boron
concentration is within its limit.

CATAWBA - UNITS 1 & 2 3/4 9-17 Amendment No.134  (Unit 1)
: ' Amendment No.128 (Unit 2)




REFUELING OPERATIONS
3/4.9.13 SPENT FUEL ASSEMBLY STORAGE

LIMITING CONDITION FOR OPERATION

3.9.13 New or irradiated fuel may be stored in the Spent Fuel Pool in
accordance with these limits:

a. Unrestricted storage of fuel meeting the criteria of Table 3.9-1; or
b. Restricted storage in accordance with Figure 3.9-1,  of fuel which
does not meet the criteria of Table 3.9-1.

APPLICABILITY:

During storage of fuel in the spent fuel pool.

ACTION:

a. Immediately initiate action to move the noncomplying fuel assembly to
the correct location.

b. The provisions of Specification 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.9.13 Prior to storing a fuel assémbly in the spent fuel storage pool,
verify by administrative means the initial enrichment and burnup of the fuel
assembly are in accordance with Specification 3.9.13.

CATAWBA - UNITS 1 & 2 3/4 9-18 Amendment No.134 (Unit 1)
Amendment No.128 (Unit 2)




Table 3.9-1

Minimum Qualifying Burnup Versus Initial Enrichment
for Unrestricted Storage

Initial Nominal Enrichment Assembly Burnup
(Weight% U-235) ' (GWD/MTU)
4.05 (or less) 0
4.50 2.73
5.00 5.67
10 1

=

S 87

<

o]

=

£ g

g UNRESTRICTED

=

S STORAGE

o 4+

> :

=

S ot RESTRICTED

< STORAGE

0 t ¢ —
4.00 4.25 4.50 475 5.00

Initial Nominal Enrichment (Weight% U-235)

Fuel which differs from those.designs used to determine the requirements of
Table 3.9-1 may be qualified for Unrestricted storage by means of an analysis

using NRC approved methodology to assure that k. is less than or equal to
0.95.

Likewise, previously unanalyzed fuel up to 5.0 weight% U-235 may be qualified
for Restricted storage by means of an analysis using NRC approved methodology
to assure that k, is less than or equal to 0.95.

CATAWBA - UNITS 1 AND 2 3/4 9-19 Amendment No. 134
Amendment No. 128




Table 3.9-2

Minimum Qualifying Burnup Versus Initial Enrichment
for Filler Assemblies

Initial Nominal Enrichment Assembly Burnup
(Weight% U-235) GWD/MTUY
1.90 (or less) 0
2.00 16.83
2.50 26.05
3.00 35.11
3.50 43.48
4.00 51.99
4.48 60.00
70 - UNACCEPTABLE
] For Use As Filler Assembly
§ 60
E§~50
% ACCEPTABLE
~ 40 1 For Use As Filler Assembly
2
5 30
m
- 1
€ 20 ¢ UNACCEPTABLE
3 t For Use As Filler Assembly
2101 |
0 - ! ' } " } ' t " L o
1.50 '2.00 2.50 3.00 350 - .4.00 450

initial Nominal Enrichment (Weight% U-235)

Fuel which differs from those designs used to determine the requirements of Table
3.9-2 may be qualified for use as a Filler Assembly by means of an analysis using
NRC approved methodology to assure that k., is less than or equal to 0.95.

CATAWBA - UNITS 1 AND 2 3/4 9-20 Amendment No. 134
Amendment No. 128




Fiqure 3.9-1

Required 3 out of 4 Loading Pattern
for Restricted Storage

E}s:!i;ﬂfg e

?E!Elm F

|RESTRICTED | IRESTRICTED
FUEL ‘ FUEL

RESTRICTED
FUEL

FILLER
LOCATION

Restricted Fuel: Fuel defined for Restricted Storage in Table 3.9-1.
(Fuel defined for Unrestricted Storage in Table 3.9-1,
or non-fuel components, or an empty location may be
placed in restricted fuel locations as needed)

Filler Location: Either fuel which meets the minimum burnup
requirements of Table 3.9-2, or an empty cell.

Boundary Condition: Any row bounded by an Unrestricted Storage Area shall
' contain a combination of restricted fuel assemblies
and filler locations arranged such that no restricted
fuel assemblies are adjacent to each other.
Example: In the figure above, row 1 or column 1 can
not be adjacent to an Unrestricted Storage
Area, but row 4 or column 4 can be.

CATAWBA - UNITS 1 AND 2 3/4 9-21 Amendment No. 134
Amendment No. 8




REFUELING OPERATIONS
BASES

3/4.9.12 AND 3/4.9.13 SPENT FUEL POOL BORON CONCENTRATION AND SPENT FUEL
ASSEMBLY STORAGE

The requirements for spent fuel pool boron concentration specified in
Specification 3.9.12 ensure that a minimum boron concentration is maintained
in the pool. The requirements for spent fuel assembly storage specified in
Specification 3.9.13 ensure that the pool remains subcritical. The water in
the spent fuel storage pool normally contains soluble boron, which results in
large subcriticality margins under actual operating conditions. However, the
NRC guidelines based upon the accident condition in which all soluble poison
is assumed to have been lost, specify that the limiting k ¢ 0f 0.95 be
evaluated in the absence of so]uble boron. Hence the des1gn of the spent fuel
storage racks is based on the use of unborated water, which maintains the
spent fuel pool in a subcritical condition during normal operation with the
pool fully loaded. The double contingency principle discussed in ANSI
N-16.1-1975 and the April 1978 NRC letter (Ref. 4) allows credit for soluble
boron under other abnormal or accident conditions, since only a single
accident need be considered at one time. For example, the most severe
accident scenario is associated with the accidental misloading of a fuel
assembly. This could increase the reactivity of the spent fuel pool. To
mitigate this postulated criticality related accident, boron is dissolved in
the pool water.

Tables 3.9-1 and 3.9-2 allow for specific criticality analyses for fuel
which does not meet the requirements for storage defined in these tables.
These analyses would require using NRC approved methodology to ensure that
Kess <0.95 with a 95 percent probability at a 95 percent confidence level as
descr1bed in Section 9.1 of the FSAR. This option is intended to be used for
fuel not included in previous criticality analyses. Fuel storage is still
limited to the configurations defined in TS 3.9.13. The use of specific
analyses for qualification of previously unanalyzed fuel includes, but is not
limited to, fuel assembly designs not previously analyzed which may be as a
result of new fuel designs or fuel shipments from another facility. Currently
analyzed fuel designs include the Babcock and Wilcox MkBW design, and the
Westinghouse Standard and Optimized fuel designs. Another more likely, and
expected use of this specific analysis provision would be to analyze movement
and storage of individual fuel pins as a result of reconstitution activities.

In verifying the design criteria of k ets $0.95, the criticality analysis
assumed the most conservative conditions, 1.e. fue] of the maximum permissible
reactivity for a given configuration. Since the data presented in
Specification 3.9.13.a and 3.9.13.b represents the maximum reactivity
requirements for acceptable storage, substitutions of less reactive components
would also meet the k_. <0.95 criteria. Hence an empty cell, or a non-fuel
component may be subs%1tuted for any designated fuel assembly location.

These, or other substitutions which will decrease the reactivity of a
particu]ar storage cell will only decrease the overall reactivity of the spent
fuel storage pool.

CATAWBA - UNITS 1 & 2 B 3/4 9-4 Amendment No. 134 (Unit 1)
: Amendment No. 128 (Unit 2)
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REFUEL ING OPERATIONS
BASES

3/4.9.12 AND 3/4.9.13 SPENT FUEL POOL BORON CONCENTRATION AND SPENT FUEL
ASSEMBLY STORAGE (Continued)

If both restricted and unrestricted storage is used, an additional
criteria has been imposed to ensure that the boundary row between these two
configurations would not locally increase the reactivity above the required
Timit. '

The action statement applicable to fuel storage in the spent fuel pool
requires that action must be taken to preclude the occurrence of an accident
or to mitigate the consequences of an accident in progress. This is most
efficiently achieved by immediately suspending the movement of fuel
assemblies. Prior to the resumption of fuel movement, the requirements of the
LCOs must be met. This requires restoring the soluble boron concentration and
the correct fuel storage configuration to within the corresponding limits.
This does not preclude movement of a fuel assembly to a safe position.

The surveillance requirements ensure that the requirements of the two
LCOs are satisfied, namely boron concentration and fuel placement. The boron
concentration in the spent fuel pool is verified to be greater than or equal
to the minimum 1imit. The fuel assemblies are verified to met the
subcriticality requirement by meeting either the initial enrichment and burnup
requirements of Table 3.9-1 and 3.9-2, or by using NRC approved methodology to
ensure that k., <0.95. By meeting either of these requirements, the analyzed
accidents are fully addressed.

The fuel storage requirements and restrictions discussed here and applied
in specification 3.9.13 are based on a maximum allowable fuel enrichment of
5.0 weight% U-235. The enrichments listed in Tables 3.9-1 and 3.9-2 are
nominal enrichments and include uncertainties to account for the tolerance on
the as built enrichment. Hence the as built enrichments may exceed the
enrichments listed in the tables by up to 0.05 weight % U-235. Qualifying
burnups for enrichments not listed in the tables may be linearly interpolated
between the enrichments provided. This is because the reactivity of an
assembly varies linearly for small ranges of enrichment.

REFERENCES

1. "Regulatory Guide 1.13: Spent Fuel Storage Facility Design Basis", U.S.
Nuclear Regulatory Commission, Office of Standards Development, Revision
1, December 1976.

2. "Design Objectives for Light Water Reactor Spent Fuel Storage Facilities
at Nuclear Power Stations”, American Nuclear Society, ANSI N210-1976/
ANS-57.2, April 1976.

3. FSAR, Section 9.1.
4. Double contingency?principle of ANSI N16.1-1975, as specified in the

April 14, 1978 NRC letter (Section 1.2) and implied in the proposed
revision to Regulatory Guide 1.13 (Section 1.4, Appendix A).

CATAWBA - UNITS 1 & 2 B 3/4 9-5 Amendment No.134 (Unit 1)
Amendment No.128 (Unit 2)




DESIGN FEATURES

5.6 FUEL STORAGE
CRITICALITY

5.6.1 a. The spent fuel storage racks are designed and shall be
maintained with:

1) k. <0.95 if fully flooded with unborated water as described in
Sect1on 9.1 of the FSAR; and

2) A nominal 13.5" center to center distance between fuel
assemblies placed in the spent fuel storage racks.

b. The new fuel storage racks are designed and shall be maintained
with:

1) ke <0.95 if fully flooded with unborated water as described in
Sect1on 9.1 of the FSAR; and

2)  Kges <0.98 if moderated by aqueous foam as described in Section
9.1 of the FSAR; and

3) A nominal 21" center to center distance between fuel assemblies
placed in the new fuel storage racks.

DRAINAGE

5.6.2 The spent fuel storage pool is designed and shall be maintained to
prevent inadvertent draining of the pool below elevation 596 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 1418 fuel assemblies.

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.

CATAWBA - UNITS 1 AND 2 5-7 Amendment No. 134 (Unjt 1)
Amendment No. 128 (Unit 2)




ADMINISTRATIVE CONTROLS

CORE_OPERATING LIMITS REPORT (Continued)

10.

11.

12.

13.

Accumulator and Refueling Water Storage Tank boron concentration limits
for Specifications 3/4.5.1 and 3/4.5.4.

Reactor Coolant System and refueling canal boron concentration limits for
Specification 3/4.9.1.

Standby Makeup Pump water supply boron concentration limit of
Specification 4.7.13.3.

Spent Fuel Pool boron concentration 1imit of Specification 3/4.9.12.

The analytical methods used to determine the core operating limits shall be
those previously reviewed and approved by NRC in:

1.

WCAP-9272-P-A, "WESTINGHOUSE RELOAD SAFETY EVALUATION METHODOLOGY,"
July 1985 (W Proprietary).

(Methodology for Specifications 3.1.1.3 - Moderator Temperature
Coefficient, 3.1.3.5 - Shutdown Bank Insertion Limit, 3.1.3.6 - Control
Bank Insertion Limits, 3.2.1 - Axial Flux Difference, 3.2.2 - Heat Flux
Hot Channel Factor, and 3.2.3 -Nuclear Enthalpy Rise Hot Channel Factor.)

WCAP-10216-P-A, "RELAXATION OF CONSTANT AXIAL OFFSET CONTROL FQ
SURVEILLANCE TECHNICAL SPECIFICATION," June 1983 (W Proprietary).

(Methodology for Snecifications 3.2.1 - Axial Flux Difference (Relaxed
Axial Offset Control) and 3.2.2 - Heat Flux Hot Channel Factor (W(Z)
surveillance requirements for F, Methodology.)

WCAP-10266-P-A Rev. 2, "THE 1981 VERSION OF WESTINGHOUSE EVALUATION MODEL
USING BASH CODE," March 1987, (W Proprietary).

(Methodology for Specification 3.2.2 - Heat Flux Hot Channel Factor.)

BAW-10168PA, Rev. 1, "B&W Loss-of-Coolant Accident Evaluation Model for
Recirculating Steam Generator Plants," January 1991 (B&W Proprietary).

(Methodology for Specification 3.2.2 - Heat Flux Hot Channel Factor.)

CATAWBA - UNITS 1 & 2 6-19 Amendment No. 134 (Unit 1)

Amendment No. 128 (Unit 2)
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ADMINISTRATIVE CONTROLS

CORE OPERATING LIMITS REPORT (Continued)

5. DPC-NE-2011P-A, "Duke Power Company Nuclear Design Methodology for Core
Operating Limits of Westinghouse Reactors," March, 1990 (DPC
Proprietary).

(Methodology for Specifications 2.2.1 - Reactor Trip System
Instrumentation Setpoints, 3.1.3.5 - Shutdown Rod Insertion Limits,
3.1.3.6 - Control Bank Insertion Limits, 3.2.1 - Axial Flux Difference,
3.2.2 - Heat Flux Hot Channel Factor, and 3.2.3 - Nuclear Enthalpy Rise
Hot Channel Factor.)

6. DPC-NE-3001P-A, "Multidimensional Reactor Transients and Safety Analysis
Physics Parameter Methodology," November 1991 (DPC Proprietary).

(Methodology for Specification 3.1.1.3 - Moderator Temperature Coeffi-
cient, 3.1.3.5 - Shutdown Rod Insertion Limits, 3.1.3.6 - Control Bank
Insertion Limits, 3.2.1 - Axial Flux Difference, 3.2.2 - Heat Flux Hot
Channel Factor, and 3.2.3 - Nuclear Enthalpy Rise Hot Channel Factor.)

7. DPC-NF-2010P-A, "Duke Power Company McGuire Nuclear Station Catawba
Nuclear Station Nuclear Physics Methodology for Reload Design," June 1985
(DPC Proprietary).

(Methodology for Specification 3.1.1.3 - Moderator Temperature
Coefficient, Specification 4.7.13.3 - Standby Makeup Pump Water Supply
Boron Concentration, and Specification 3.9.1 - RCS and Refueling Canal
Boron Concentration, and Specification 3.9.12 - Spent Fuel Pool Boron
Concentration.)

8. DPC-NE-3002A, "FSAR Chapter 15 System Transient Analysis Methodology,"
November 1991. :

(Methodology used in the system thermal-hydraulic analyses which
determine the core operating limits)

9. DPC-NE-3000P-A, Rey. 1, "Thermal-Hydraulic Transient Analysis
Methodology," November 1991.

(Modeling used in the system thermal-hydraulic analyses)

CATAWBA - UNITS 1 & 2 6-19a Amendment No. 132 (Unit 1)
Amendment No. 128 (Unit 2)



UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION
RELATED TO AMENDMENT NO. 134 TO FACILITY OPERATING LICENSE NPF-35
AND AMENDMENT NO. 128 TQ FACILITY OPERATING LICENSE NPF-52
DUKE POWER COMPANY, ET AL.
CATAWBA NUCLEAR STATION, UNITS 1 AND 2

DOCKET NOS. 50-413 AND 50-414

1.0 INTRODUCTION

By letter dated September 19, 1994, as supplemented April 26 and June 19,
1995, Duke Power Company, et al. (the licensee), submitted a request for
changes to the Catawba Nuclear Station, Units 1 and 2, Technical
Specifications (TS). The requested changes would allow an increased limit for
fuel enrichment. The current new (fresh) and spent fuel storage rack maximum
nominal enrichment is 4.00 weight percent (w/o) U-235. As-built manufacturing
variations of up to 0.05 w/o U-235 are accounted for in the nominal enrichment
value. The proposed changes would allow for the storage of fuel with an
enrichment not to exceed a nominal 5.00 w/o U-235 in the Catawba new and spent
fuel storage racks. The June 19, 1995, letter provided clarifying information
that did not change the scope of the September 19, 1994, application and
initial proposed no significant hazards consideration determination.

2.0 EVALUATION - CRITICALITY ASPECTS

The fresh fuel storage racks are used for temporary storage of unirradiated
reload fuel and are built on 21-inch centers. Both of the two independent
spent fuel pools are designed for storage of both fresh and irradiated fuel.
The stainless steel cells for each Unit are spaced on a 13.5-inch center-to-
center distance and each has a storage capacity of 1418 fuel assemblies.

The analysis of the reactivity effects of fuel storage in the new and spent
fuel storage racks was performed with the SCALE system of computer codes with
the three-dimensional multi-group Monte Carlo computer code, KENO Va.

Neutron cross sections were generated by the NITAWL and BONAMI codes using the
123 Group GMTH library. Since the KENO Va code package does not have
depletion capability, burnup analyses were performed with the CASMO-3/
SIMULATE-3 methodology. CASMO-3 is an integral transport theory code and
SIMULATE-3 is a nodal diffusion theory code. These codes are widely used for
the analysis of fuel rack reactivity and have been benchmarked against results
from numerous critical experiments. These experiments simulate the Catawba
fuel storage racks as realistically as possible with respect to parameters
important to reactivity such as enrichment and assembly spacing. The
intercomparison between two independent methods of analysis (KENO Va and
CASMO-3/SIMULATE-3) also provides an acceptable technique for validating
calculational methods for nuclear criticality safety. To minimize the
statistical uncertainty of the KENO Va reactivity calculations, a minimum of
90,000 neutron histories were accumulated in each calculation. Experience has
shown that this number of histories is quite sufficient to assure convergence

2509110104 g50ma; —
PDR  ADOCK 05888&13
FOR



-2 -

of KENO Va reactivity calculations. The staff concludes that the analysis
methods used are acceptable and capable of predicting the reactivity of the
Catawba storage racks with a high degree of confidence.

The fresh fuel storage racks are normally maintained in a dry condition, i.e.,
the new fuel is stored in air. However, the NRC criteria for new fuel storage
require that the effective muitiplication factor, k., of the storage rack be
no greater than 0.95 if accidentally flooded by pure water and no greater than
0.98 if accidentally moderated by low density hydrogenous material (optimum
moderation). The new fuel storage racks were analyzed for 5.00 w/o U-235
nominally enriched fuel for the full density flooding scenario and for the
optimum moderation scenario. The calculated worst-case k. for a full rack
of the Westinghouse Optimized Fuel Assembly (OFA) design, which is the most
reactive fresh fuel of all fuel types which exist at Catawba, was 0.9302 for
full density flooding and 0.9586 for optimum moderation conditions.
Appropriate biases and uncertainties due to the calculational method and
material tolerances were included at the 95/95 probability/confidence level.
This meets the staff acceptance criteria of 0.95 for full density water
flooding and 0.98 for optimum moderation conditions and is, therefore,
acceptable.

Fuel assemblies with nominal enrichments up to 4.00 w/o U-235 can be stored in
every cell of the Catawba spent fuel storage racks. To enable the storage of
depleted fuel assemblies initially enriched to greater than 4.00 w/o U-235,
the concept of burnup credit reactivity equivalencing was used. This is
predicated upon the reactivity decrease associated with fuel depletion and has
been previously accepted by the staff for spent fuel storage analysis. For
burnup credit, a series of reactivity calculations are performed to generate a
set of initial enrichment-fuel assembly discharge burnup ordered pairs which
all yield an equivalent k., less than 0.95 when stored in the spent fuel
storage racks. This is shown in Table 3.9-1 in which a fresh 4.05 w/o
enriched fuel assembly yields the same rack reactivity as an initially
enriched 5.00 w/o assembly depleted to 5.67 GWD/MTU. The curve shown in the
Table includes biases due to methodology, a 95/95 methodology uncertainty, and
a mechanical uncertainty due to manufacturing tolerances. In addition, a bias
and uncertainty associated with fuel burnup was also included. The staff has
reviewed the assumptions made in determining these biases and uncertainties
and concludes that they are appropriately conservative.

New or irradiated assemblies with initial enrichments up to 5.00 w/o U-235
which do not meet the requirements for unrestricted storage must be placed in
a restricted loading pattern. Reactivity analyses for these assemblies,
arranged in a three-out-of-four storage configuration, were performed using
the previously discussed methods. Acceptable fuel assemblies which qualify
for storage in the fourth storage location of each three-out-of-four pattern
are shown in Table 3.9-2 and are referred to as filler assemblies. These
filler assemblies were also determined from minimum burnup versus initial
enrichment calculations as described above. These special configurations have
been analyzed using the acceptable reactivity methods described previously and
meet the NRC acceptance criterion of k., no greater than 0.95, including all
appropriate uncertainties at the 95/95 probability/confidence level. The
results are, therefore, acceptable.
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Tables 3.9-1 and 3.9-2 contain a footnote which would allow for specific
criticality analyses for fuel which differs from those designs used to
determine the requirements for storage defined in these tables. This would
allow storage of fuel from the licensee’s other facilities, pursuant to
provision 2.B(7) of the Catawba Facility Operating Licenses, or storage of
individual fuel rods as a result of fuel assembly reconstitution. These
analyses would require using the NRC approved methodology described above to
ensure that k.. does not exceed 0.95 at a 95/95 probability/confidence level.
At the staff’s request, the Bases for TS 3.9-13 was revised to include
additional discussion which reflects the intended use of this provision.

Most abnormal storage conditions will not result in an increase in the k, of
the spent fuel racks. However, it is possible to postulate events, such as
the misloading of an assembly with a burnup and enrichment combination outside
of the acceptable requirement, which could lead to an increase in reactivity.
However, for such events credit may be taken for the presence of boron in the
pool water required during storage of fuel by TS 3.9.12 since the staff does
not require the assumption of two unlikely, independent, concurrent events to
ensure protection against a criticality accident (Double Contingency
Principle). The reduction in k. caused by the boron more than offsets the
reactivity addition caused by credible accidents. Therefore, the staff
criterion of k¢ no greater than 0.95 for any postulated accident is met.

The following Technical Specification changes have been proposed as a result
of the requested enrichment increase. The staff finds these changes, and the
associated Bases changes, acceptable.

(1) TS 3/4.9.12 is being added to establish a required minimum spent fuel
pool boron concentration in the Core Operating Limits Report (COLR). The
relocation of the minimum spent fuel pool boron concentration to the COLR has
previously been approved by the NRC in other licensing actions. Based on the
NRC staff’s recommendation, the licensee has also reduced the soluble boron
surveillance interval from 31 days to 7 days.

(2) TS 3/4.9.13 is being added to specify the new fuel storage requirements
given in Tables 3.9-1 and 3.9-2 and Figure 3.9-1 based on the reactivity
analyses evaluated and approved above.

In response to the NRC staff’s concern, the licensee has added a statement to
Tables 3.9-1 and 3.9-2 indicating that specific analyses may be performed to
_qualify fuel assemblies for storage using NRC-approved methodology and has
added additional discussion in the Bases to allow for specific criticality
analyses for special situations without requiring additional TS changes, as
discussed above.

(3) TS 5.6.1 is being changed to reflect the NRC criticality acceptance
criteria for both the new fuel storage racks and the spent fuel storage racks.

Based on the review described above, the staff finds the criticality aspects
of the proposed enrichment increase to the Catawba new and spent fuel pool
storage racks are acceptable and meet the requirements of General Design
Criterion 62 for the prevention of criticality in fuel storage and handling.
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Although the Catawba TS have been modified to specify the above-mentioned fuel
as acceptable for storage in the fresh or spent fuel racks, evaluations of
reload core designs (using any enrichment) will, of course, be performed on a
cycle-by-cycle basis as part of the reload safety evaluation process. Each
reload design is evaluated to confirm that the cycle core design adheres to
the 1imits that exist in the accident analyses and TS to ensure that reactor
operation is acceptable.

3.0 EVALUATION - SPENT FUEL POOL COOLING & HEAT TRANSFER ASPECTS

In addition to the initial submittal dated September 19, 1994, the licensee
provided a response, dated June 19, 1995, to a series of questions raised by
the staff, relating to cooling and heat transfer in the spent fuel pool (SFP).
The spent fuel pool cooling system (SFPCS) consists of two incompletely
separated trains. Each train consists of a pump, a heat exchanger (HX) and
associated piping and valves. The trains are separated from the pump suction
line in the SFP to some distance downstream of the HX in each train, at which
point they combine into a pipeline common to both trains, for discharge into
the SFP.

The cleanup portion of the SFPCS consists of a pre-filter (used to remove
particulates suspended in the coolant), a deionizer (to remove soluble
material), and a post-filter (to remove particulate material).

The staff has reviewed both the licensee’s initial submittal and response to
the questions raised and found the licensee’s proposal to be acceptable as
~discussed below.

3.1 New Fuel Storage

The staff found no new issues involved in storage of new fuel with increased
initial enrichment. Therefore, storage of new fuel is found to be acceptable.

3.2 Spent Fuel Storage

3.2.1 Decay Heat Generation

The licensee used a computer code, "Panther," to calculate the decay heat
generated for two cases. One is for the "normal" case (normal reload); the
other "maximum" case (full core offload). It is assumed, in the normal case,
that the spent fuel pool (SFP) is filled with 1216 assemblies, leaving room
for slightly more than one full core to be offloaded, while for the maximum
case the SFP is filled with 1409 spent fuel assemblies. The values of decay
heat the licensee calculated for these cases are: 18.5E6 BTU/HR for the normal
case, 47.0E6 BTU/HR in the maximum case. For the normal case, the licensee
could have added one more normal offload since the allowed number of fuel
assemblies licensed for the SFP is 1418 in number, 202 more than that
accounted for in the analysis and in excess of that contained in the core.
Nevertheless, the addition would change the calculated decay heat generation
only slightly. Furthermore, the licensee noted that, when the decay heat
generation was used to calculate the SFP coolant temperatures (see Section
2.2.3, below) the licensee calculated the decay heat assuming all of the cells
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were filled with fuel assemblies. Therefore, the licensee’s calculation of
decay heat generation for both the normal and maximum cases is found to be
acceptable.

3.2.2 SFP Heat Exchanger (HX)

The SFP HX’s were tested under conditions of high (maximum) and low -(normal)
heat Toad with the following results: UAF (heat transfer coefficient x heat
transfer area x correction factor) equal to 1.36E6 BTU/HR °F in the maximum
case, 1.17E6 in the normal case. The higher value was obtained with a
component cooling system (CCS) water flow rate of 3500 gpm, the lower with a
CCS flow rate of 2450 gpm. Note that water from the CCS system is used to
cool the SFP HXs. To be conservative, the licensee assumed a UAF value of 1E6
BTU/HR °F for the one HX used in the calculation for the normal case and for
each HX used in the calculation for the maximum case. In addition, the
licensee assumed a CCS flow rate of 3000 gpm to the HX in the normal case and
3000 gpm split between the HX’s (1500 gpm to each) used in the two train
analysis for the maximum case. The licensee noted that test data showed that
one component cooling water pump is capable of delivering 3500 gpm to one HX.
The Ticensee assumed an SFP coolant flow rate of 2300 gpm for each SFP coolant
system pump while each is designed for a flow rate of 2840 gpm. The heat
exchanger (UAF) and coolant flow rates used in the analysis, including the
values for flow for the component cooling water and SFP coolant, are
conservative and, thus, found to be acceptable.

3.2.3 SFP Coolant Temperatures

For the normal case, the licensee reported the results of the analysis using
the Panther calculated decay heat generation value. The calculated SFP
coolant temperature was reported to be 128° F when using one train. This
result is acceptable since it is lower than the Standard Review Plan (SRP)
guideline value of 140° F,

For the maximum case, the licensee reported that the analysis of coolant
temperature in this case was determined to be 145° F. This result is
acceptable since it is lower than the value of 150° F noted in the Catawba
Safety Evaluation Report, NUREG-0954, and the guideline of 212° F noted in
SRP, Section 9.1.3, "Spent Fuel Pool Cooling and Cleanup System."

Therefore, the analyzed values of SFP coolant temperatures are found
acceptable for both the normal and maximum cases.

3.3 Protection of Deionizer

The resins in the deionizer in the cleanup portion of the SFPCS have an
operating limit of 140° F. There is a temperature alarm, set to operate at a
temperature of 135° F so as to permit an operator to shut off that portion of
the system (when in operation) before damaging the resins. Therefore, the
method by which the resins in the deionizer are protected from excessive
temperature is found to be acceptable.
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3.4 Standby Shutdown Facility (SSF) Event

The standby shutdown system (SSS), which is part of the SSF is designed to
mitigate the consequences of a fire at the Catawba Nuclear Station. The basis
of the design of the SSF is to allow maintenance of a hot standby condition
for 72 hours. As part of this process, the standby makeup pump in each unit
is designed to pump water from the SFP into the reactor coolant system (RCS)
via the RCS pump seals. The makeup pump is capable of pumping at least 26 gpm
of makeup water from the SFP into the RCS; 14 gpm for seal leakage and 12 gpm
for RCS makeup. The licensee reported that the calculation of water loss from
the SFP included RCS makeup, boiloff, with the assumption that the analysis
was initialized with the minimum amount of water in the SFP. The licensee
concluded that "--boiloff to the top of the fuel assemblies will not occur
until well after 72 hours". The actual calculation showed that boiling was
attained in 26 hours after initiation of the standby makeup pump (starting at
an initial temperature of 135° F). The calculated time for the initiation of
fuel uncovery would occur 92 hours later, for a total time of 118 hours after
initiation of the standby makeup pump.

This is found to be acceptable since the initiation of uncovery of fuel in the
spent fuel pool does not occur within 72 hours, in compliance with the design
basis of the SSF.

3.5 SUMMARY

The staff has concluded that the licensee’s submittal is acceptable in the
areas of spent fuel pool cooling and heat transfer.

An issue associated with spent fuel pool cooling adequacy was identified in
NRC Information Notice 93-83, "Potential Loss of Spent Fuel Pool Cooling
Following a Loss of Coolant Accident (LOCA)," October 7, 1993, and in a 10 CFR
Part 21 notification, dated November 27, 1992. The staff is evaluating this
issue, as well as broader issues associated with spent fuel storage safety, as
part of the NRC generic issue evaluation process. If the generic review
concludes that additional requirements in the area of spent fuel pool safety
are warranted, the staff will address those requirements to the licensee under
separate correspondence.

4.0 STATE CONSULTATION

In accordance with the Commission’s regulations, the South Carolina State
official was notified of the proposed issuance of the amendments. The State
official had no comments.

5.0 ENVIRONMENTAL CONSIDERATION

Pursuant to 10 CFR 51.21, 51.32, and 51.35, an environmental assessment and
finding of no significant impact have been prepared and published in the
Federal Register on August 28, 1995 (60 FR 44513). Accordingly, based upon
the evironmental assessment, the Commission has determined that the issuance
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this amendment will not have a significant impact on the quality of the human
environment.

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 amendments will not be inimical to the common
defense and security or to the health and safety of the public.

Principal Contributors L. Kopp, SRXB
N. Wagner, SPLB

Date: August 31, 1995



