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Mr. J.P. O'Hanlon

Senior Vice President - Nuclear
Virginia Electric and Power Company
5000 Dominion Blvd.

Glen Allen, Virginia 23060

SURRY UNITS 1 AND 2 - ISSUANCE OF AMENDMENTS RE: INCREASED
ENRICHMENT OF RELOAD FUEL (TAC NOS. MA0122 AND MA0123)

SUBJECT:

Dear Mr. O'Hanlon:

The Commission has issued the enclosed Amendment No. 214 to Facility Operating License
No. DPR-32 and Amendment No. 214 to Facility Operating License No. DPR-37 for the Surry
Power Station, Unit Nos. 1 and 2, respectively. The amendments consist of changes to the
Technical Specifications (TS) in response to your application transmitted by letter dated
November 5, 1997, as supplemented January 28, 1998 and May 12, 1998.

These amendments to permit an increase in the maximum aliowable fuel enrichment for core
reloads from 4.1 to 4.3 weight percent U%>,

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

This completes our effort on this issue and we are, therefore, closing out TAC Nos. MA0122
and MA0123.

Sincerely,

Original signed by:

Gordon E. Edison, Senior Project Manager
- Project Directorate 11-1

Division of Reactor Projects - I/ll

Office of Nuclear Reactor Regulation

Enclosures:

1. Amendment No. 214 to DPR-32
2. Amendment No. 214 to DPR-37
3. Safety Evaluation

cc w/enclosures: A ey
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Mr. J. P. O'Hanlon
Virginia Electric and Power Company

cc:

Mr. Michael W. Maupin, Esq.
Hunton and Williams
Riverfront Plaza, East Tower
951 E. Byrd Street
Richmond, Virginia 23219

Mr. David Christian, Manager

Surry Power Station

Virginia Electric and Power Company
5570 Hog Island Road

Surry, Virginia 23883

Senior Resident Inspector

Surry Power Station

U. S. Nuclear Regulatory Commission
5850 Hog Island Road

Surry, Virginia 23883

Chairman

Board of Supervisors of Surry County
Surry County Courthouse

Surry, Virginia 23683

Dr. W. T. Lough

Virginia State Corporation
Commission

Division of Energy Regulation
P. O. Box 1197

Richmond, Virginia 23209

Regional Administrator, Region Il

U. S. Nuclear Regulatory Commission
Atlanta Federal Center

61 Forsyth Street, SW, Suite 23785
Atlanta, Georgia 30303

Robert B. Strobe, M.D., M.P.H.
State Health Commissioner
Office of the Commissioner
Virginia Department of Health
P.O. Box 2448

Richmond, Virginia 23218

Surry Power Station

Office of the Attorney General
Commonwealth of Virginia
9800 East Main Street
Richmond, Virginia 23219

Mr. J. H. McCarthy, Manager
Nuclear Licensing & Operations
Support

Innsbrook Technical Center

Virginia Electric and Power Company
5000 Dominion Bivd.

Glen Allen, Virginia 23060

Mr. R. C. Haag

U.S. Nuclear Regulatory Commission
Atlanta Federal Center

61 Forsyth St., SW, Suite 23T85
Atlanta, Georgia 30303

Mr. W. R. Matthews, Manager
North Anna Power Station

P. O. Box 402

Mineral, Virginia 23117



DATED: _June 19, 1998
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

VIRGINIA ELECTRIC AND POWE MPANY

DOCKET NO. 50-28

SURRY POWER STATION, UNIT NO. 1

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 214
License No. DPR-32

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

The application for amendment by Virginia Electric and Power Company (the
licensee) dated November 5, 1997, as supplemented January 28, 1998, and
May 12, 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 |;

The facility will operate in conformity with the application, 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 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;

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

The issuance of this amendment is in accordance with 10 CFR Part 51 of the
Commission's regulations and all applicable requirements have been satisfied.
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2. Accordingly, the license is amended by changes to the Technical Specifications as
indicated in the attachment to this license amendment, and paragraph 3.B of Facility
Operating License No. DPR-32 is hereby amended to read as follows:

(B) Technical cification

The Technical Specifications contained in Appendix A, as revised through
Amendment No. 214 , are hereby incorporated in the license. The licensee
shall operate the facility in accordance with the Technical Specifications.

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

FOR THE NUCLEAR REGULATORY COMMISSION

e

ao-Tsin Kuo, Acting Director
’roject Directorate 11-1
Division of Reactor Projects - I/ll
Office of Nuclear Reactor Regulation

Attachment:
Changes to the Technical
Specifications

Date of Issuance; June 19, 1998
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001

VIRGINIA ELECTRIC AND POWE MP.
DOCKET NO. 50-281
SURRY POWER STATION., UNIT NO. 2
MENDMENT T ILITY TING LICENSE

Amendment No. 214
License No. DPR-37

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

A

The application for amendment by Virginia Electric and Power Company (the
licensee) dated November 5, 1997, as supplemented January 28, 1998, and
May 12, 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 |;

The facility will operate in conformity with the applicatién, 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 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;

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

The issuance of this amendment is in accordance with 10 CFR Part 51 of the
Commission's regulations and all applicable requirements have been satisfied.
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2. Accordingly, the license is amended by changes to the Technical Specifications as
indicated in the attachment to this license amendment, and paragraph 3.B of Facility
Operating License No. DPR-37 is hereby amended to read as follows:

(B) Technical Specifications

The Technical Specifications contained in Appendix A, as revised through
Amendment No. 214, are hereby incorporated in the license. The licensee shall
operate the facility in accordance with the Technical Specifications.

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

FOR THE NUCLEAR REGULATORY COMMISSION
/ g<“"‘

-Tsin Kuo, Acting Director

Project Directorate Ii-1

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

Attachment:
Changes to the Technical
Specifications

Date of Issuance: June 19, 1998



TTACHMENT TO LICENSE AMENDMENT
MENDMENT NO. 4 FACILITY OPERATING LICENSE NO. DPR-32

AMENDMENT NO. 214 TO FACILITY OPERATING LICENSE NO. DPR-37

DOCKET NOS. 50-280 AND 50-281

Revise Appendix A as follows:

Remove Pages Insert Pages
TS 5.3-2 TS 5.3-2
TS 54-2 TS 5.4-2

TS Figure 5.4-1 TS Figure 5.4-1



TS 5.3-2

. Reload fuel will be similar in’design to the initial core. The enrichment of reload

fuel will not exceed 4.3 weight percent of U-235.

.. Burnable poison rods are incorporafed in the initial éore. There are 816 poison rods
in the form of 12 rod clusters, which are located in vacant control rod assembly

guide thimbles. The burnable poison rods consist of pyrex clad with stainless steel.

. There are 48 full-length control rod assemblies in the reactor core. The full-length
control rod assemblies contain a 144-inch length of silver-indium-cadmium alloy

clad with stainless steel.

. Surry Unit 1, Cycle 4, Surry Unit 2, Cycle 3, and subsequent cores will meet the

following criteria at all times during the operation lifetime.

a. Hot channel factor limits as specified in Section 3.12 shall be met.

Amendment Nos. 214 and 214



w | — TS 5.4-2

assemblieé to ensure k.¢ < 0.95, even if unborated water were used to fill the spent fuel
storage pit. The spent fuel pbol is divided into a two-region storage pool. Region 1
comprises the first three rows of fuel facks (‘324 stdrage locations) adjacent to the Fuel
Building Trolley Load Block. Region 2 comprises the remainder of the fuel racks in the
f}lcl_pool. During spent fuel cask handling, Region 1 is limited to storage of spent fuel
assexﬁblies whicﬁ have decayed at least 150 days after discharge and shall be restricted to
those assemblies in the “acceptable” domain of Figure 5.4-1. Administrative controls with
written procedures will be émployed in the seléction and placement of these asxsemblies.
The enrichment of the fuel stored in the spent fuel racks shall not exceed 4.3 weight

percent of U-235.

C. Whenever there is spent fuel in the spent fuel pit, the pit shall be filled with borated water
at a boron concentration not less than 2300* ppm to match that used in the reactor cavity

and refueling canal during refueling operations.

D. The only drain which can be connected to the spent fuel storage area is that in the reactor
cavity. The strict step-by-step procedures used during refueling ensure that the gate valve
on the fuel transfer tube which connects the spent fuel storage area with the reactor cavity
is closed before draining of the cavity commences. In addition, the procedures require
placing the bolted blank flange on the fuel transfer tube as soon as the reactor cavity is

drained.

* This limit takes effect at the time the Unit 2 reactor cavity is flooded following the end of

Operating Cycle 10. . .

References

FSAR Section 9.5 Fuel Pit Cooling System

FSAR Section 9.12 Fuel Handling System

Amendment Nos. 214 and 214
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MINIMUM FUEL EXPOSURE VERSUS INITIAL ENRICHMENT

TO PREVENT CRITICALITY IN DAMAGED RACKS

Amendment Nos. 214 and 214
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

RELATED TO AMENDMENT NO. 214 TO FACILITY OPERATING LICENSE NO. DPR-32
ND AMENDMENT NO, 214 TO FACILITY OPERATING LICENSE NO. DPR-37

VIRGINIA ELECTRIC AND P PANY

SURRY POWER STATION, UNIT NOS. 1 AND 2
DOCKET . 50-280 AND 50-281

1.0 INTRODUCTION

In a letter of November 5, 1997, supplemented by letters of January 28, 1998, and May 12,
1998, Virginia Electric and Power Company (VEPCO) requested changes to the Surry Power
Station Units 1 and 2 Technical Specifications (TS) to reflect an increase in the U-235
enrichment of fuel stored in the fresh fuel storage racks or the spent fuel storage racks from 4.1
weight percent (w/o) U-235 to 4.3 w/o U-235.

The January 28 and May 12, 1998 submittals provided clarifying information that did not affect
the initial no significant hazards determination.

2.0 EVALUATION
2.1 Criticality

The analysis of the reactivity effects of fuel storage in the Surry fresh and spent fuel racks was
performed with the three-dimensional Monte Carlo code, KENO-Va, with neutron cross sections
generated with the NITAWL and BONAM! codes. Since the KENO-Va code package does not
have burnup capability, depletion analyses and the determination of small reactivity increments
due to manufacturing tolerances were made with the two-dimensional transport theory code,
PHOENIX-P. The analytical methods and models used in the reactivity analysis have been
benchmarked against experimental data for fuel assemblies similar to those for which the Surry
racks are designed and have been found to adequately reproduce the critical values. This
experimental data is sufficiently diverse to establish that the method bias and uncertainty will
apply to rack conditions which include close proximity storage and strong neutron absorbers.
The staff concludes that the analysis methods used are acceptable and capable of predicting
the reactivity of the Surry storage racks with a high degree of confidence.

The NRC acceptance criterion for preventing criticality outside the reactor is that,

including uncertainties, there is a 95% probability at a 95% confidence level (95/95
probability/confidence) that the effective neutron multiplication factor (k.q) of the fuel assembly
array, when moderated by unborated water, will be no greater than 0.95. This k. limit applies
to both the fresh and spent fuel racks, except for the fresh fuel rack under low water density

BO&240275 980619
DR ADOCK csoogggo
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(optimum moderation) conditions, where the k., limit is 0.98. The analyses for storage of 4.3
w/o U-235 fuel in the Surry fresh and spent fuel storage racks assumed fuel assembly
parameters based on the Westinghouse 15x15 fuel assembly design used at Surry.

For the fresh fuel racks, the previous criticality analyses for the North Anna plant evaluated the
effects of varying moderator density for the storage of fresh Westinghouse 17x17 fuel
assemblies with nominal enrichments up to 4.3 w/o U-235. The North Anna new fuel storage
racks have the same design as the Surry racks. However, since Surry uses 15x15 fuel
assemblies, the North Anna values were increased by 0.005 Ak to account for the slightly
higher reactivity (=0.5%) of the Surry assemblies relative to the North Anna 17x17 assemblies.
Additional uncertainties were applied to account for any fuel or design tolerance uncertainties.

The worst case 95/95 k., as a function of moderator density reaches a peak value of 0.930 at a
water density of 0.07 g/cc. This is the low-density optimum moderation case. Since k., is less
than 0.98, the acceptance criterion for preventing criticality under optimum moderation
conditions is met. For the fully flooded accident scenario, the 95/95 k., for 4.3 w/o enriched fuel
is slightly less than this and, therefore, meets the acceptance criterion of 0.95.

The Surry spent fuel storage pool is categorized into two regions, referred to as Region 1 and
Region 2. Each storage cell is constructed of type 304 stainless steel having exterior
dimensions of 9.12 inches and a wall thickness of 0.090 inches. These cells have a 14-inch
center-to-center spacing and contain no neutron absorber panels. Region 1 contains 324
storage locations and currently provides storage for irradiated fuel with an initial enrichment up
to 4.1 w/o U-235, with restrictions based on assembly burnup as given in TS Figure 5.4-1.
Region 2 contains 720 storage locations and can presently contain fuel up to 4.1 w/o U-235
without any restrictions on assembly burnup.

The Surry spent fuel racks have been reanalyzed to allow an increase in the maximum
enrichment to 4.3 w/o U-235, based on a nominal fresh reference enrichment of 4.25 w/o U-235
and an enrichment tolerance of +0.05 w/o. For the nominal storage cell design, the moderator
was assumed to be pure water at a temperature of 170°F, which is the most reactive condition
over the normal range of pool water temperatures. Uncertainties due to tolerances in fuel
enrichment and density, storage cell inner dimension, storage cell center-to-center pitch,
stainless steel thickness, assembly position, as well as a benchmarking bias uncertainty and a
calculational uncertainty were accounted for. These uncertainties were appropriately
determined at least at the 95/95 probability/confidence level. In addition, a methodology bias
(determined from benchmark calculations) as well as an allowance for uncertainties in depletion
calculations for those cases where burnup credit is used, were included. These biases and
uncertainties meet the previously stated NRC requirements and are, therefore, acceptable.

The licensee's analysis using the acceptable methods discussed above has shown that fuel
assemblies containing a 15x15 rod array with maximum enrichments up to 4.3 w/o U-235 result
in a spent fuel pool k., of 0.944. Since this meets the NRC acceptance criterion of no greater
than 0.95, fuel with a maxirnum U-235 enrichment of 4.3 w/o can be stored in any location in
Region 2 without regard to minimum burnup.
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Although the entire fuel pool contains the same rack design, a fuel storage cask handling
accident scenario must be considered for the first three rows of fuel storage racks adjacent to
the fuel building trolley load block, designated as Region 1. To evaluate the impact of a storage
cask handling accident on criticality, the fuel assemblies in these rows were assumed to be
crushed and the deformed fuel and the associated storage racks were assumed to be at the
optimum pitch. The assembly to assembly spacing was reduced from 14 inches to
approximately 6.9 inches. This spacing assumes contact between the fuel storage rack cells
and a uniform reduction of the fuel assembly fuel pin pitch. KENO-Va calculations determined
that the maximum fresh fuel enrichment under these optimum pitch assumptions that meets the
95/95 0.95 k., limit was 1.9 w/o U-235, with credit for 2250 ppm of soluble boron in the pool
water. It is unnecessary to assume two unlikely, independent, concurrent events to ensure
protection against a criticality accident (double contingency principle). Therefore, the presence
of soluble boron in the pool water can be assumed as a realistic initial condition during a cask
drop since assuming-its absence would be a second unlikely event. Also, since TS 5.4.C
requires at least 2300 ppm of boron in the water whenever there is spent fuel stored in the pool,
the assumption of 2250 ppm of boron for accidents is acceptable.

The Region 1 racks, fully loaded with fuel enriched to 1.9 w/o U-235 and damaged as a result of
a cask drop accident, resulted in a pool k., of 0.93204, including all applicable uncertainties and
tolerances, with 2250 ppm of soluble boron in the pool water. To allow the loading of fuel with
maximum enrichments up to 4.3 w/o U-235 in Region 1 of the Surry spent fuel pool, credit was
taken for the fuel burnup using the standard reactivity equivalencing methodology approved by
the NRC. In this case, fuel assemblies stored in Region 1 must satisfy the minimum burnup
versus initial enrichment requirements specified in the proposed TS Figure 5.4-1, which shows
that fuel initially enriched to 4.3 w/o U-235 must achieve a burnup of approximately 33,000
MWD/MTU. TS 5.4.B requires that administrative controls with written procedures be employed
in the selection and placement of these assemblies.

Most abnormal storage conditions will not result in an increase in the k., of either the fresh fuel
or the spent fuel storage in the racks. However, it is possible to postulate events, such as
flooding the dry fresh fuel storage racks, the inadvertent misloading of an assembly in the spent
fuel storage racks with a burnup and enrichment combination outside of the acceptable areas in
TS Figure 5.4-1, or a pool water temperature change, which could lead to an increase in
reactivity. Flooding of the fresh fuel racks under fully flooded or optimum moderation conditions
was shown above to meet the limiting k., of 0.95 and 0.98, respectively. For the spent fuel pool
accidents, the double contingency principle allows credit to be taken for the presence of at least
2300 ppm of soluble boron in the pool water equivalent to that used in the reactor cavity and
_refueling canal during refueling operations, which is assured by TS 5.4.C. Except for the cask
drop accident previously discussed, the reduction in k.s caused by the boron more than offsets
the reactivity addition caused by credible accidents.

The following Technical Specification changes have been proposed as a result of the requested
enrichment increase. Based on the above evaluation, the staff finds these changes acceptable.

1) TS 5.3.A.3 has been changed to increase the maximum enrichment of reload fuel from
4.1 w/o to 4.3 w/o U-235.
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2) TS 5.4.B has been changed to increase the maximum enrichment of the fuel which may
be stored in the spent fuel racks from 4.1 to 4.3 w/o U-235.

3) TS Figure 5.4-1 has been changed to allow fuel enriched to 4.3 w/o U-235 to be stored
in Region 1 with burnup restrictions and 2250 ppm of boron in the pool water.

Based on the review described above, the staff finds that the criticality aspects of the proposed
increase in the fuel enrichment limit of the Surry fresh 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.

Aithough the Surry TS have been modified to specify the above-mentioned fuel as acceptable
for storage in the spent fuel racks, evaluations of reload core designs (using any enrichment)
will 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.

22 Decay Heat Removal

In letters dated November 5, 1997, January 28, 1998, and May 12, 1998, the licensee stated
they had reviewed the impact of the proposed enrichment increase on fuel management and
determined the impact on the spent fuel decay heat load. The licensee stated they had
confirmed by calculation that the decay heat load analysis described in the Surry UFSAR
remains bounding for the anticipated fuel management with the slightly higher enrichment. The
staff agrees that the small increase in enrichment (0.2 weight percent) will have a very minor
impact on decay heat load and finds the decay heat removal capability acceptable.

3.0 STATE CONSULTATION

In accordance with the Commission's regulations, the Virginia State official was notified of the
proposed issuance of the amendments. The State official had no comment.

40 ENVIRONMENTAL CONSIDERATION

Pursuant to 10 CFR 51.21, §1.32, and 51.35, an environmental assessment and finding of no
significant impact has been prepared and published in the Federal Register on March 17, 1998
(63 FR 13079). Accordingly, based upon the environmental assessment, the Commission has
determined that the issuance of the amendment will not have a significant effect on the quality
of the human environment.




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

Principal Contributor: L. Kopp

Date: June 19, 1998



