Mr. J. A. Scalice December 1, 1998

Chief Nuclear Officer and ™~ ~
Executive Vice President

Tennessee Valley Authority

6A Lookout Place’

1101 Market Street

Chattanooga, Tennessee 37402-2801

SUBJECT: ISSUANCE OF AMENDMENT ON INCREASE OF ENRICHMENT LIMIT TO FIVE
PERCENT FOR NEW FUEL STORAGE (TAC NO. MA1720)

Dear Mr. Scalice:

The Commission has issued the enclosed Amendment Nol5 to Facility Operating License No.
NPF-90 for Watts Bar Nuclear Plant, Unit 1. This amendment is in response to your application
dated May 6, as supplemented June 5, 1998. The requested changes would allow an increase in
the limit, up to 5.0 percent, for the U-235 enrichment of new (unirradiated) fuel assemblies
stored in the new fuel storage racks.

A copy of the safety evaluation is also enclosed. 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 11-3

Division of Reactor Projects - l/ll

Office of Nuclear Reactor Regulation

Docket No. 50-390

Enclosures: 1. Amendment No.15 to NPF-90 \
2. Safety Evaluation
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e
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. Mr.J. A Scalice _ Decerber 1, 1998 w

Chief Nuclear Officer and
Executive Vice President
Tennessee Valley Authority
6A Lookout Place
1101 Market Street
Chattanooga, Tennessee 37402-2801

SUBJECT: ISSUANCE OF AMENDMENT ON INCREASE OF ENRICHMENT LIMIT TO FIVE
PERCENT FOR NEW FUEL STORAGE (TAC NO. MA1720)

Dear Mr. Scalice:

The Commission has issued the enclosed Amendment Nol5 to Facility Operating License No.
NPF-90 for Watts Bar Nuclear Plant, Unit 1. This amendment is in response to your application
dated May 6, as supplemented June 5, 1998. The requested changes would allow an increase in
the limit, up to 5.0 percent, for the U-235 enrichment of new (unirradiated) fuel assemblies
stored in the new fuel storage racks.

A copy of the safety evaluation is also enclosed. 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-3

Division of Reactor Projects - I/1]

Office of Nuclear Reactor Regulation

Docket No. 50-390

Enclosures: 1. Amendment No.15 to NPF-90
2. Safety Evaluation

cc w/enclosures: See next page
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001
Decerber 1, 1998

Mr. J. A. Scalice
Chief Nuclear Officer and
Executive Vice President
Tennessee Valley Authority
6A Lookout Place
1101 Market Street
Chattanooga, Tennessee 37402-2801

SUBJECT: ISSUANCE OF AMENDMENT ON INCREASE OF ENRICHMENT LIMIT TO FIVE
PERCENT FOR NEW FUEL STORAGE (TAC NO. MA1720)

Dear Mr. Scalice:

The Commission has issued the enclosed Amendment No. 15 to Facility Operating License
No. NPF-90 for Watts Bar Nuclear Plant, Unit 1. This amendment is in response to your
application dated May 8, as supplemented June 5, 1998, The requested changes would allow an
increase in the limit, up to 5.0 percent, for the U-235 enrichment of new (unirradiated) fuel
assemblies stored in the new fuel storage racks.

A copy of the safety evaluation is also enclosed. Notice of issuance will be included in the
Commission's biweekly Federal Reqister notice.

Sincerely,

/Robert‘ E. Martin, Zenior Project Manager
Project Directorate 1I-3
Division of Reactor Projects - I/lI

Office of Nuclear Reactor Regulation
Docket No. 50-390

Enclosures: 1. Amendment No.15 to NPF-80
2. Safety Evaluation

cc w/enclosures: See next page



Mr. J. A. Scalice '
Tennessee Valley Authority

cc:

Senior Vice President

Nuclear Operations
Tennessee Valley Authority
6A Lookout Place

1101 Market Street
Chattanooga, TN 37402-2801

Mr. Jack A. Bailey, Vice President
Engineering & Technical
Tennessee Valley Authority

6A Lookout Place

1101 Market Street

Chattanooga, TN 37402-2801

Mr. Richard T. Purcell, Site Vice President
Watts Bar Nuclear Plant

Tennessee Valley Authority

P.O. Box 2000

Spring City, TN 37381

General Counsel
Tennessee Valley Authority
ET 10H

400 West Summit Hill Drive
Knoxville, TN 37902

Mr. Raul R. Baron, General Manager
Nuclear Assurance

Tennessee Valley Authority

5M Lookout Place

1101 Market Street

Chattanooga, TN 37402-2801

Mr. Mark J. Burzynski, Manager
Nuclear Licensing

Tennessee Valley Authority

4X Blue Ridge

1101 Market Street
Chattanooga, TN 37402-2801

WATTS BAR NUCLEAR PLANT

Mr. Paul L. Pace, Manager
Licensing

Watts Bar Nuclear Plant
Tennessee Valley Authority
P.O. Box 2000

Spring City, TN 37381

Mr. William R. Lagergren, Plant Manager
Watts Bar Nuclear Plant

Tennessee Valiey Authority

P.O. Box 2000

Spring City, TN 37381

Regional Administrator

U.S. Nuclear Regulatory Commission
Region |l

61 Forsyth Street, SW., Suite 23T85
Atlanta, GA 30303-3415

Senior Resident Inspector

Watts Bar Nuclear Plant

U.S. Nuclear Regulatory Commission
1260 Nuclear Piant Road

Spring City, TN 37381

County Executive
Rhea County Courthouse
Dayton, TN 37321

County Executive
Meigs County Courthouse
Decatur, TN 37322

Mr. Michael H. Mobley, Director

TN Dept. of Environment & Conservation
Division of Radiological Health

3rd Floor, L and C Annex

401 Church Street

Nashville, TN 37243-1532



' UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

TENNESSEE VALLEY AUTHORITY
CKET -390
A BAR NUCLEAR PLANT, UNIT 1
ENDMENT TO FACILITY OPERATING LICENSE

Amendment No.15
License No. NPF-90

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

A. The application for amendment by Tennessee Valley Authority (the licensee) dated
May 6, as supplemented June §, 1998, 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 |;

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
(i) that such activities will be conducted in compliance with the Commission's
regulations; '

D. 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 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-80 is hereby amended to read as follows:
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(2) Technical Specifications and Environmental Protection Plan

The Technical Specifications contained in Appendix A, as revised through
Amendment No. 15 | and the Environmental Protectlon Plan contained in
Appendix B, both of which are attached hereto, are hereby incorporated into this
license. TVA shall operate the facility in accordance with the Technical
Specifications and the Environmental Protection Plan.

3. This license amendment is effective as of the date of its issuance, to be implemented no
later than 30 days from its issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

Fredenck J. Hebdo?Dtrector
Project Directorate 1I-3

Division of Reactor Projects - /|
Office of Nuclear Reactor Regulation

Attachment: Changes to the
Technical Specifications

Date of Issuance: Decarber 1, 1998



ATTACHMENT TO AMENDMENT NO_ 15
FACILITY OP TING LICENSE NO. NPF-90

OCKET NO. 50-390

Revise the Appendix A Technical Specifications by removing the pages identified below and
inserting the enclosed pages. The revised pages are identified by the captioned amendment
number and contain marginal lines indicating the area of change.

Remove Pages Insert Pages
4.0-4 4.0-4

——— 4.0-8



4.0  DESIGN FEATURES

Design Features
4.0

(continued)

4.3 Fuel Storage (continued)

4.3.2

4.3.3

Drainage

Fuel assemblies having a maximum enrichment of

5.0 weight percent U-235 and shall be maintained with
the arrangement of 120 storage locations shown in Figure
4.3-2;

kets < 0.95 if fully flooded with unborated water, which
includes an allowance for uncertainties as described in
Section 9.1 of the FSAR;

Kesr < 0.98 if moderated by aqueous foam, which includes
an allowance for uncertainties as described in
Section 9.1 of the FSAR; and

A nominal 21 inch center to center distance between fuel
assemblies placed in the storage racks.

The spent fuel storage pool is designed and shall be maintained to
prevent inadvertent draining of the pool below elevation
747 feet - 1 % inches.

Capaci

The total spent fuel storage capacity is 1610 fuel assemblies.

4.3.3.1

4.3.3.2

The primary portion of the spent fuel storage pool is
designed and shall be maintained with a storage capacity
1imited to no more than 1386 fuel assemblies in 24 flux trap
rack modules.

No more than 224 fuel assemblies will be stord in ten smaller
burnup credit rack modules peripherally located adjacent to

" the south and west walls of the pool.

Watts Bar - Unit 1

4.0-4 Amendment No. 15



Design Features
4.0

Basic Cell 2linch X 21inch

. Empty Cell

S - 2X13 Cell Racks

120/130 Loading Pattern

Figure 4.3-2
New Fuel Storage Rack Loading Pattern

Watts Bar-Unit 1 4.0-8 Amendment No. 15



UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

RELATED TO AMENDMENT NO. 15 TO FACILITY OPERATING LICENSE NO. NPF-90

TENNESSEE VALLEY AUTHORITY

WATTS BAR NUCLEAR PLANT, UNIT 1
DOCKET NO. 50-390

1.0 INTRODUCTION

By letters dated May 6, and June 5, 1998, the Tennessee Valley Authority (TVA or the licensee)
submitted a request for changes to the Watts Bar Nuclear Plant, Unit 1 (WBN), Technical
Specifications (TS). The requested changes would allow an increased limit for the U-235
enrichment of new (unirradiated) fuel assemblies stored in the new fuel storage racks. The
proposed changes would allow for the storage of fuel assemblies with a maximum nominal
enrichment of 5.0 weight percent (w/o) U-235, with a tolerance of up to +0.05 w/o for individual
fue! pins within the fuel assemblies, in the new fuel storage racks. The staff has previously
approved the storage of fuel assemblies with maximum enrichments of 5.0 w/o U-235 in the
WBN spent fuel storage racks in Amendment No. 6 to the Facility Operating License on July 28,
1997. Plant operation using the higher enriched fuel will be demonstrated to be acceptable by
the cycle specific reload safety evaluation performed prior to each fuel loading. The staff's
evaluation of the criticality aspects of the proposed changes follows.

The supplemental letter of June 5, 1998 included clarifying information and does not affect the
staff's original no significant hazards consideration determination.

2.0 EVALUATION

The analysis of the reactivity effects of fuel storage in the new fuel storage racks was
performed with the NITAWL, XSDRNPM, and KENO |V methodology using the 227 energy
group neutron cross section library generated from ENDF/B-V data. The analytical methods
and models used in the reactivity analysis are widely used for the analysis of fuel rack reactivity
and have been benchmarked against results from numerous critical experiments. These
experiments simulate the WBN storage racks as realistically as possible with respect to
parameters important to reactivity such as enrichment, assembly spacing, and moderator
properties. The U.S. Nuclear Regulatory Commission (NRC) has concluded that the analysis
methods used are acceptable and capable of predicting the reactivity of the WBN new fuel
storage rack with a high degree of confidence.

Fresh fuel is normally stored dry in the new fuel racks. However, to meet the criteria stated in
Section 9.1.1 of the NRC Standard Review Plan (SRP), k., must not exceed 0.95 with the racks
fully loaded with fuel of the highest anticipated reactivity and flooded with unborated water.
9812030103 98120t
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Furthermore, k., must be no greater than 0.98 under low density (optimum moderation)
conditions. The maximum calculated reactivity must include a margin for uncertainties in
reactivity calculations and in manufacturing tolerances such that the true k., will not exceed
these limits at a 95% probability, 95% confidence (95/95) level.

The fuel assembly parameters used in the criticality analysis are based on the Westinghouse
17x17 Standard (STD) fuel assembly design. The reactivity of the STD design is either
equivalent to, or bounds, the Westinghouse VANTAGE-5H and the Performance Plus assembly
types which are also present at WBN. All fuel rods were assumed to contain UO, at a
maximum enrichment of 5.05 w/o U-235 over their entire length to conservatively account for a
+0.05 w/o enrichment variability. No credit was taken for any natural enrichment axial blankets,
fission product buildup, spacer grids or spacer sleeves, or burnable absorbers. These are
conservative assumptions and are acceptable.

For the full density moderation analysis, the moderator was assumed to be pure water at a
density of 1.0 gm/cc (20°C). Current industry practice is to perform this analysis at 4°C rather
than 20°C, since this has been proven to be an achievable temperature in storage areas.
Although the lower temperature results in a more reactive configuration for fully flooded and
poisoned spent fuel storage configurations, it is not significant for fresh fuel storage arrays
where optimum moderation occurs at water densities much lower than 1.0 gm/cc, as shown
below, and thus would occur at higher temperatures. Therefore, this temperature effect does
not impact the validity of the current analysis. The calculated k., included a method bias
determined from benchmark critical comparisons, a 95/95 uncertainty in the method bias, and
95/95 uncertainties arising from consideration of mechanical and material thickness tolerances.
The maximum calculated k., was 0.9338. Since k,, is less than 0.95, including uncertainties at
a 95/95 probability/confidence level, the staff's acceptance criterion for precluding criticality is
met under full density water flooding conditions for storage of Westinghouse 17x17 STD,
VANTAGE-5H, or Performance Plus fuel assemblies with nominal enrichments up to 5.0 w/o U-
235.

For the low density, optimum moderation analysis, a fully loaded rack of fuel assemblies with
nominal enrichments greater than 4.30 w/o U-235 resulted in a k,, greater than 0.98.
Therefore, a restriction had to be placed on the storage configuration for assemblies with
nominal enrichments greater than 4.30 w/o U-235 in order to meet the required subcriticality
margin. Only 120 specific cells of the 130 available storage locations were utilized as shown in
TS Figure 4.3-2. Figure 4.3-2 has been added to the TS to indicate the 10 cells required to be
vacant. In a letter from P. L. Pace to the NRC, dated June 5, 1998, TVA provided a
commitment to require an insert holder plate in each of the restricted cells, when fuel
assemblies above 4.3 w/o U-235 are to be received, and to require that these plates remain in
place during fuel handling operations as a reminder to the fuel handling people that the cells are
restricted. The NRC staff finds that reasonable controls for the implementation and for
subsequent evaluation of proposed changes pertaining to this regulatory commitment are best
provided by the licensee’s administrative processes, including its commitment management
program. The above regulatory commitments do not warrant the creation of regulatory
requirements (items requiring prior NRC approval of subsequent changes). The staff notes that
pending industry and regulatory guidance pertaining to 10 CFR 50.71(e) may call for some
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information related to the above commitments to be included in a future update of the facility’s
Final Safety Analysis Report.

A method bias determined from benchmark critical experiments, as well as appropriate 95/95
uncertainties, were included for the low density, optimum moderation analysis. The analysis
shows that for 5.05 w/o fuel, the maximum k., under low density moderation conditions of
0.9341 occurs at 0.07 gm/cc water density. Since k., is less than 0.98, including uncertainties
at a 95/95 probability/confidence level, the staff's acceptance criterion for precluding criticality
under low density, optimum moderation conditions, is met.

The following TS changes have been proposed as a result of the requested enrichment
increase. The staff finds these changes, as well as the proposed additional administrative
changes, acceptable.

TS 4.3.1.2.a has been revised to increase the new fuel (fresh fuel) rack U-235 fuel
assembly enrichment limit to 5.0 weight percent and to include a new Figure 4.3-2,
which shows the required physical configuration of stored fuel assemblies.

3.0 SUMMARY

Based on the review described above, the NRC staff finds the criticality aspects of the proposed
enrichment increase to the WBN new fuel storage racks are acceptable and meet the
requirements of General Design Criterion 62 for the prevention of criticality in fuel storage and
handling. Therefore, the proposed TS changes are acceptable. In order to meet the required
subcriticality margin, a limitation had to be placed on the storage configuration. Only 120
specific cells of the 130 available storage locations were utilized as shown in TS Figure 4.3-2.
TVA has committed to installation of insert holder plates in the cell locations required to be
vacant to ensure that inadvertent loading of fuel into these locations will not occur.

Although the WBN TS have been modified to specify the above-mentioned fuel as acceptable
for storage in the new 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
limits that exist in the accident analyses and TS to ensure that reactor operation is acceptable.

4.0 STATE CONSULTATION

In accordance with the Commission's regulations, the Tennessee State official was notified of
the proposed issuance of the amendment. 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 has been prepared and published in the Federal Register on November 30,
1998 (63 FR 65816). Accordingly, based upon the environmental assessment, the staff has
determined that the issuance of this amendment will not have a significant effect on the quality
of the human environment.
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6.0 CONCLUSI|ON

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 Contributor: L. Kopp

Date: December 1, 1998



