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Reference: Letter LRN-02-0248 dated September 20, 2002
Request for Change to Technical Specifications
e Fuel Storage Pool Boron Concentration
o Fuel Assembly Storage in the Spent Fuel Pool
e Boron Concentration

Pursuant to 10 CFR 50.90, PSEG Nuclear LLC (PSEG) hereby requests a revision to
the Technical Specifications (TS) for the Salem Generating Station Unit 1 and 2 (SGS).
In accordance with 10CFR50.91(b)(1), a copy of this submittal has been sent to the
State of New Jersey.

On September 20, 2002 PSEG submitted the referenced request for a revision to the
Technical Specifications for Salem Generating Station Unit 1 and 2. The proposed
amendment will add new Limiting Conditions for Operation (LCO) for Fuel Storage Pool
Boron Concentration, Fuel Assembly Storage in the Spent Fuel Pool, relocate
requirements for spent fuel storage, revise existing TS 3/4.9.1 for Boron Concentration
during refueling operations, and revise existing Administrative Controls TS 6.9.1.9 which
describes the Core Operating Limits Report (COLR). The changes proposed herein
supercede the referenced letter LRN-02-0248 dated September 20, 2002.

PSEG previously requested adding a new TS 3/4.7.11, Fuel Storage Pool Boron
Concentration that required a minimum fuel storage boron concentration greater than or
equal to 2300 ppm when fuel assemblies are stored in the fuel storage pool and a fuel
storage pool verification has not been performed since the last movement of fuel
assemblies in the fuel storage pool.  Additional analysis was performed subsequent to
the original submittal to justify a lower acceptable minimum fuel storage boron
concentration.
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PSEG has modified the License Change Request to specify a minimum fuel storage
pool! boron concentration greater than or equal to 800 ppm. Attachments 1 and 3 of our
referenced letter LRN-02-0248 dated September 20, 2002 have been revised. A minor
change to the No Significant Hazards Analysis deleting the reference to a soluble boron
concentration of 600 ppm was made for clarification. There are no changes to the No
Significant Hazards Analysis conclusions. Attachment 2 to our September 20, 2002
letter is not affected by this revision.

PSEG requests NRC approval of the proposed License Amendment by August 15,
2003. Once approved the License Amendment will be implemented within 60 days to
provide sufficient time for associated administrative activities.

Should you have any questions or require additional information, please contact Mr.
Kennard Buddenbohn at (856) 339-5653.

| declare under penalty of perjury that the foregoing is true and correct.

Executed on _ o2 // 6‘/ o3

onnor
resident — Nuclear Operations

Attachments (3):
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Mr. H. Miller, Administrator — Region |
U. S. Nuclear Regulatory Commission
475 Allendale Road

King of Prussia, PA 19406

Mr. R. Fretz, Project Manager — Salem
U. S. Nuclear Regulatory Commission
Mail Stop 08B3

Washington, DC 20555-0001

USNRC Senior Resident Inspector - Salem (X24)

Mr. K. Tosch, Manager IV
Bureau of Nuclear Engineering
PO Box 415

Trenton, New Jersey 08625

FEB 1 4 2003
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1.0 DESCRIPTION

The proposed change would revise the Salem Generating Station (SGS) Technical
Specifications (TS) to add new TS 3/4.7.11 FUEL STORAGE POOL BORON
CONCENTRATION, add new TS 3/4.7.12 FUEL ASSEMBLY STORAGE IN THE
SPENT FUEL POOL, modify 5.6 DESIGN FEATURES, and change the applicable
Bases.

2.0 PROPOSED CHANGE

The proposed change would add a new TS 3/4.7.11 FUEL STORAGE POOL BORON
CONCENTRATION for the control of spent fuel storage pool soluble boron
concentration and add a new TS 3/4.7.12 FUEL ASSEMBLY STORAGE IN THE
SPENT FUEL POOL by relocating the control of spent fuel assembly storage from TS
Section 5.0 (Design Features). Design Feature 5.6.1 FUEL STORAGE — CRITICALITY
has been modified with certain material related to storage in Region 1 and 2 spent fuel
storage racks being relocated to the new TS 3/4.7.12. This follows the guidance
provided in the improved Standard Technical Specifications for Westinghouse plants,
NUREG-1431 Revision 2 (ISTS) (REF 1) which provides for TS 3.7.16 for Fuel Storage
Pool Boron Concentration and 7S 3.7.17 for Spent Fuel Pool Storage. Proposed TS
3/4.7.11 is consistent with ISTS 3.7.16, Fuel Storage Pool Boron Concentration.
Proposed TS 3/4.7.12 incorporates the SGS specific spent fuel design features of TS
5.6.1.2 d to establish Limiting Conditions of Operation and Surveillance Requirements
consistent with the approach used for ISTS 3.7.17, Spent Fuel Pool Storage. Editorial
and format changes have been included as necessary to allow for addition and deletion
of text. The proposed changes to the TS are included in Attachment 3 to this submittal.

In summary, the proposed change as described above provides for improved TS control
of fuel storage pool boron concentration and fuel assembly storage in the spent fuel
pool while protecting the health and safety of the public and station personnel.

3.0 BACKGROUND

The Salem Updated Final Safety Analysis (UFSAR) (REF 2) Section 9.1 describes fuel
storage and handling systems for Salem Unit 1 and Unit2. As a result of the latest
spent fuel pool reracking project in 1994, Salem Unit 1 and Salem Unit 2 spent fuel pools
utilized the Maximum Density Rack (MDR) design. In the MDR design, the spent fuel
storage pool is divided into two separate and distinct regions. Region 1, with 300 storage
positions, is designed to accommodate new fuel with a maximum enrichment of 4.25
weight percent (w/o) U-235. Unirradiated and irradiated fuel with initial enrichments up to
5.0 w/o U-235 can also be stored in Region 1 with some restrictions. Region 2, with
1332 storage positions, is designed to accommodate unirradiated and irradiated fuel with
stricter controls as compared to Region 1. The plant specific basis previously evaluated
in the Safety Evaluation by the Office of Nuclear Reactor Regulation related to
Amendments Nos. 151 and 131 for SGS date May 4, 1994 (REF 4) is being used in
conjunction with guidance provided in ISTS (REF 1) to justify the proposed changes.
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4.0 TECHNICAL ANALYSIS

In the MDR design, the spent fuel storage pool is divided into two separate and distinct
regions, Region 1 and Region 2. 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 ks of
0.95 be evaluated in the absence of soluble boron. Hence, the design of both regions is
based on the use of unborated water, which maintains each region in a subcritical
condition during normal operation with the regions fully loaded. The double contingency
principle discussed in ANS] N-16.1-1975 and the USNRC letter of April 14, 1978, to all
Power Reactor Licensees — OT Position for Review and Acceptance of Spent Fuel
Storage and Handling Applications (Accession # 7910310568) allows credit for soluble
boron under other abnormal or accident conditions, consistent with postulated accident
scenarios. For example, the most severe accident scenario is associated with the
abnormal location of a fresh fuel assembly of 5.0 wt% enrichment which could, in the
absence of soluble poison, result in exceeding the design reactivity limitation (kes of
0.95). This could occur if a fresh fuel assembly of 5.0 wt% enrichment were to be
inadvertently loaded into a Region 1 or Region 2 storage cell otherwise filled to
capacity. To mitigate these postulated criticality related accidents, boron is dissolved in
the pool water. Calculations for the worst case configuration confirmed that 600 ppm
soluble boron is adequate to compensate for a mis-located fuel assembly. Subcriticality
of the MDR with no movement of assemblies is achieved without credit for soluble
boron. Prior to movement of an assembly, it is necessary to verify the fuel storage pool
boron concentration is within limit.

Most postulated abnormal conditions or accidents in the spent fuel pool do not result in
an increase in the reactivity of either MDR region. For example, an event that results in
an increase in spent fuel pool temperature or a decrease in water density will not result
in a reactivity increase. An event that results in the spent fuel pool cooling water
temperature below normal conditions does not impact the criticality analysis since the
analysis assumes a water temperature of 4°C. This assures that the reactivity will
always be lower over the expected range of water temperatures.

However, accidents can be postulated that could increase the reactivity. This increase .
in reactivity is unacceptable with unborated water in the storage pool. Thus, for these
accident occurrences, the presence of soluble boron in the storage pool prevents
criticality exceeding limits in both regions. The postulated accidents are basically of
three types. The first type of postulated accident is an abnormal location of a fuel
assembly, the second type of postulated accident is associated with lateral rack
movement, and the third type of postulated accident is a dropped fuel assembly on the
top of the rack. The dropped fuel assembly and the lateral rack movement have been
previously shown to have negligible reactivity effects (<0.0001 6k).
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The misplacement of a fuel assembly could have a sufficiently positive reactivity effect
that would result in Keff exceeding the 0.95 limit. However, the negative reactivity effect
of a minimum soluble boron concentration of 600 ppm compensates for the increased
reactivity caused by any of the postulated accident scenarios.

The determination of 600 ppm has included the necessary tolerances and uncertainties
associated with fuel storage rack criticality analyses. To ensure that soluble boron
concentration measurement uncertainty is appropriately considered, additional margin
will be incorporated into the limiting condition for operation. As such, increasing the
minimum required boron concentration in the fuel storage pool to 800 ppm
conservatively covers the expected range of boron reactivity worth along with
allowances associated with boron measurements.

Additionally, the proposed changes have no impact on UFSAR Chapter 15 accident
analysis. (REF 2)

5.0 REGULATORY SAFETY ANALYSIS

5.1 No Significant Hazards Consideration

PSEG Nuclear LL.C (PSEG) has evaluated whether or not a significant
hazards consideration is involved with the proposed amendments by
focusing on the three stand."Cs set forth in 10CFR50.92, "Issuance of
amendment,” as discussed below:

1. Does the proposed cliange involve a significant increase in the
probability or consequiences of an accident previously evaluated?

Response: No.

The postulated accidents are basically of three types. The first type of
postulated accident is an abnormal location of a fuel assembly, the second
type of postulated accident is associated with lateral rack movement, and
the third type of postulated accident is a dropped fuel assembly on the top
of the rack. The dropped fuel assembly and the lateral rack movement
have been previously shown to have negligible reactivity effects (<0.0001
5k). The misplacement of a fuel assembly could have a small positive
reactivity effect, however, the negative reactivity effect of a minimum
soluble boron concentration compensates for the increased reactivity
caused by any of the postulated accident scenarios.

There is no increase in the probability of the accidental misloading of
irradiated fuel assemblies into the spent fuel pool racks when considering
the presence of soluble boron in the pool water for criticality control. Fuel
assembly placement will continue to be controlled pursuant to approved
fuel handling procedures and will be in accordance with the Technical
Specification (TS) spent fuel rack storage configuration limitations.
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There is no increase in the consequences of the accidental misloading of
irradiated fuel assemblies into the spent fuel pool racks because criticality
analyses demonstrate that the pool will remain subcritical following an
accidental misloading if the pool contains an adequate boron
concentration. This has been previously evaluated in the Safety
Evaluation by the Office of Nuclear Reactor Regulation related to
Amendment Nos 151 and 131 to Facility Operating Licenses DPR-70 and
DPR-75 for the Salem Nuclear Generating Station Units 1 and 2, dated
May 4, 1994 (Spent Fuel Reracking, TAC NOS. M85797 and M85798).
The proposed TS limitations will ensure that an adequate spent fuel pool
boron concentration will be maintained.

The proposed change will revise the Salem Generating Station (SGS) TS
to be consistent with the improved Standard Technical Specifications for
Westinghouse plants, NUREG-1431 Revision 2, 4/30/01. The new
Technical Specifications are not an accident initiator. Specifying a
minimum boron concentration in a new TS and relocating fuel assembly
storage requirements in a new TS are conservative approaches to
operational control.

Therefore, this proposed amendment does notinvolve a significant
increase in the probability of occurrence or consequences of an accident
previously analyzed.

2. Does the proposed change crezie the possibility of a new or
different kind of accident from any accident previously analyzed?

Response: No

Criticality accidents in the spent fuel pool have been analyzed in the
previous criticality safety analyses documented in PSEG letter NLR-
N93058 dated April 28, 1993 transmitting License Change Request (LCR)
93-02 and Attachment D, The Licensing Report for Spent Fuel Storage
Capacity Expansion, Public Service Electric and Gas Company, Salem
Generating Stations 1 & 2, USNRC Docket Nos 50-272 & 50-311,
prepared by Holtec International. This is the bases for the present TS.
The addition of a Limiting Condition for Operation (LLCO) for boron
concentration does not alter the assumptions or the results of the existing
spent fuel criticality analyses or accident analyses described in the Salem
Updated Final Safety Analysis Report. The addition of Technical
Specifications which provide for TS control where previous administrative
controls had been in place and relocation of material within existing TS
does not alter the results of the criticality safety analyses described in
PSEG letter NLR-N93058 dated April 28, 1993 transmitting License
Change Request (LCR) 93-02 and Attachment D, The Licensing Report
for Spent Fuel Storage Capacity Expansion, Public Service Electric and
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Gas Company, Salem Generating Stations 1 & 2, USNRC Docket Nos 50-
272 & 50-311, prepared by Holtec International.

Therefore, this proposed amendment does not create the possibility of a
new or different kind of accident from any previously analyzed.

3. Does the proposed change involve a significant reduction in the
margin of safety?

Response: No

The TS changes proposed and the resulting spent fuel storage operation
limits will continue to provide adequate safety margin to ensure that the
stored fuel assembly array will remain subcritical. Those limits are based
on a plant specific criticality analysis and are unchanged by this
application. The addition of Technical Specifications which provide for TS
control where previous administrative controls had been in place and
relocation of material within existing TS continue to establish conservative
operational control.

Therefore, the proposed change does not involve a significant reduction in
margin of safety.

Based on the above, PSEG concludes that the proposed amendment presents
no significant hazards consideration under the standards set forth in
10CFR50.92(c), and, accordingly, a finding of "no significant hazards
consideration" is justified.

5.2 Applicable Requlatory Requirements/Criteria

The applicable criterion from 10CFR50 Appendix A, General Design Criteria for
Nuclear Plants, associated with the fuel storage are criterion 61 (Fuel storage
and handling and radioactivity control) and 62 (Prevention of criticality in fuel
storage and handling). As stated in section 3.1.3 of the Salem Updated Final
Safety Analysis Report , the Salem plant design conforms with the intent of the
“General Design Criteria for Nuclear Power Plants,” dated July 7, 1971. The
proposed change to add a new TS for Fuel Storage Pool Boron Concentration
and relocate material within existing TS to provide for TS control of fuel assembly
storage in the spent fuel pool does not impact the above requirements.

In conclusion, based on the considerations discussed above, (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.
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6.0 ENVIRONMENTAL CONSIDERATION

PSEG has determined that the proposed amendment would change a requirement with
respect to installation or use of a facility component located within the restricted area, as
defined in 10 CFR 20, or would change an inspection or surveillance requirement.
However, the proposed amendment does not involve (i) a significant hazards
consideration, (ii) a significant change in the types or significant increase in the amounts
of any effluent that may be released offsite, or (jii) a significant increase in individual or
cumulative occupational radiation exposure. Accordingly, the proposed amendment
meets the eligibility criterion for categorical exclusion set forth in 10 CFR 51.22(c)(9).
Therefore, pursuant to 10 CFR 51.22(b), no environmental impact statement or
environmental assessment need be prepared in connection with the proposed
amendment.

7.0 REFERENCES

1. Improved Standard Technical Specifications for Westinghouse plants, NUREG-
1431 Revision 2, 4/30/01 (ISTS)

2. Salem Updated Final Safety Analysis Report (UFSAR)

3. PSEG letter NLR-N93058 dated April 28, 1993 transmitting License Change
Request (LCR) 93-02 and Attachment D, The Licensing Report for Spent Fuel
Storage Capacity Expansion, Public Service kElectric and Gas Company, Salem
Generating Stations 1 & 2, USNRC Docket Nos 50-272 & 50-311, prepared by
Holtec International (Criticality Safety Analyses).

4. Safety Evaluation by the Office of Nuclear Reactor Regulation related to
Amendment Nos. 151 and 131 to Facility Operating Licenses DPR-70 and DPR-
75 for the Salem Nuc.:ar Generating Station Units 1 and 2, dated May 4, 1994
(Spent Fuel Reracking, TAC NOS. M85797 and M85798)
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SALEM GENERATING STATION
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DOCKET NO. 50-272 AND 50-311

EVALUATION OF PROPOSED CHANGE TO TECHNICAL SPECIFICATIONS
REVISION TO TECHNICAL SPECIFCATION 3/4.9.1
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1.0 DESCRIPTION

The proposed change would revise the Salem Generating Station (SGS) Technical
Specifications (TS) to revise TS 3/4.9.1 BORON CONCENTRATION, modify
Administrative Control TS 6.9.1.9 CORE OPERATING LIMITS REPORT, and change
the applicable Bases.

2.0 PROPOSED CHANGE

The proposed change will revise existing TS 3/4.9.1 BORON CONCENTRATION by
relocating requirements for boron concentration during refueling operations from TS
Section 3.0 and 4.0 (Limiting Conditions for Operation and Surveillance Requirements)
to Section 6.0 (Administrative Controls) as part of the Core Operating Limits Report
(COLR). This follows the guidance provided in the improved Standard Technical
Specifications for Westinghouse plants, NUREG-1431 Revision 2 (ISTS) (REF 1) which
provides for TS 3/4.9.1 for Boron Concentration during refueling operations and
administrative control of boron concentration limits during refueling operations by the
COLR.

Editorial and format changes have bezen included as necessary to allow for addition and
deletion of text. The proposed changes to the TS are included in Attachments to this
submittal.

In summary, the proposed change as described above provides the flexibility of
confrolling the required refusling boron concentration in the COLR report, while
protecting the health and safety of the public and station personnel.

3.0 BACIKKGROUKD

The Salem Updated Final Safety Analysis (UFSAR) (REF 2) Section 9.1 describes fuel
storage and handling systems for Salem Unit 1 and Unit 2. The limitations on minimum
boron concentration ensure that: 1) the reactor will remain subcritical during CORE
ALTERATIONS, and 2} a uni‘orm boron concentration is maintained for reactivity
contro! in the water volume having direct access to the reactor vessel. The purpose of
the proposed changz is to provide consistency between the SGS TS and NUREG 1431,
thus avoiding the potential for misinterpretaticn of the TS, while maintaining the same
level of conservatism.

As core designs have evolved to incorporate greater cycle lengths and energy
requirements, facilities like Salem that include the minimum required refueling boron
concentration in their TS have been approaching this TS limit. Therefore, with
continued performance improvements the potential exists that the refueling boron
concentration requirements in TS 3/4.9.1 may not be sufficiently restrictive for
subsequent cycles.
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4.0 TECHNICAL ANALYSIS
Design Basis

As specified in SGS TS 3/4.9.1, the minimum refueling boron concentration is
established at 2000 ppm with an allowance for 50 ppm uncertainty. For each reload
core, boron concentration calculations are performed at two conditions (Case #1 and
Case #2) to verify that the 2000 ppm requirement remains conservative or to establish a
higher refueling boron concentration requirement: The two calculations are:

Case #1: Boron concentration (Cg ) at K-effective (Ker) = 0.95, All Rods In (ARI),
Cold Zero Power (CZP), with 1% AK/K uncertainty added

Case #2: Cg at Kegr = 0.99, All Rods Out (ARO), CZP with 1% AK/K uncertainty
added

It should be noted that Case #1 is specifically addressed in TS 3/4.9.1 and is verified on
a reload basis. Case #2 is performed to be consistent with the assumptions
documented in Chapters 4 and 9 of the Salem Updated Final Safety Analysis Report
(UFSAR) (REF 2).

Historically, these two calculations resulted in refueling boron concentrations which
were significantly less limiting than the minimum TS 3/4.9.1 boron concentration
requirement. However, as core designs have evolved to incorporate greater cycle
lengths and energy requirements, significantly more cycle energy is typically loaded into
current industry standard 18-month high capacity factor reload cores. This has resulted
in the minimum refueling boron concentration of 2000 ppm no longer being as
conservative as it once was. It is reasonable to assume that with continued
performance improvements in subsequent cycles, there is a potential for the 2000 ppm
refueling boron concentration requirement of TS 3/4.9.1 to no longer be the most
limiting.

To ensure the TS continue to establish a sufficiently restrictive refueling boron
concentration, PSEG proposes to adopt the NUREG 1431 TS requirements and
incorporate the refueling boron concentration limit into the COLR. PSEG will continue
to perform the same two boron concentration cases listed above on a reload basis. The
minimum refueling boron concentration will be established as the greater of the Case #1
result or the Case #2 result, but not lower than 2000 ppm.

The COLR is performed as part of each core reload safety evaluation to ensure that the
limits of safety analysis are met. The analytical methods utilized to calculate the core
operating limits are those reviewed and approved by the NRC and specified in the SGS
TS Administrative Control Section 6.9. Additionally, the COLR is submitted to the NRC
in accordance with the requirements of the SGS TS 6.9.
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5.0

5.1

REGULATORY SAFETY ANALYSIS

No Significant Hazards Consideration

PSEG Nuclear LLC (PSEG) has evaluated whether or not a significant
hazards consideration is involved with the proposed amendment by focusing
on the three standards set forth in 10CFR50.92, “Issuance of amendment,” as
discussed below:

1. Does the proposed change involve a significant increase in the
probability or consequences of an accident previously evaluated?

Response: No

The proposed Technical Specification (TS) change revises the Salem
Generating Station (SGS) TS 3/4.9.1 REFUELING OPERATIONS to be
consistent with the improved Standard Technical Specifications for
Westinghouse Plants, NUREG-1431 Revision 2, 4/30/01. Relocating the
required boron concentration from the TS to the Core Operating Limits Report
(COLR) is not an accident initiator. Relocation of the required minimum boron
concentration to the COLR will ensure that the proper boron concentration will
be maintained in accordance with all the assumptions of the boron dilution
event during MODE 6 accident analyses.

The proposed change to revise the surveillance testing brings consistency
between the new limiting condition for operations wording and the testing
requirement. Therefore, the proposed change does not involve a significant
increase in the probability or consequences of an accident previously
evaluated.

2. Does the proposed change create the possibility of a new or different
kind of accident from any accident previously analyzed?

Response: No

The proposed TS change revises the SGS TS 3/4.9.1 REFUELING
OPERATIONS to be consistent with the improved Standard Technical
Specifications Westinghouse Plants NUREG-1431 Revision 2, 4/30/01. The
proposed revision does not change the physical facility or the manner in
which the plant is operated or tested. The proposed change to revise the
surveillance testing brings consistency between the new limiting condition for
operations wording and the testing requirement.

Therefore, the proposed change does not create the possibility of a new or
different kind of accident from any accident previously analyzed.
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3. Does the proposed change involve a significant reduction in a
margin of safety?

Response: No

The proposed TS change revises the SGS TS 3/4.9.1 REFUELING
OPERATIONS to be consistent with the improved Standard Technical
Specifications for Westinghouse Plants, NUREG-1431 Revision 2, 4/30/01.

The COLR is performed as part of each core reload safety evaluation to
ensure that the limits of safety analysis are met. The analytical methods
utilized to calculate the core operating limits are those reviewed and approved
by the NRC and specified in the SGS TS Administrative Control Section 6.9.
Additionally, the COLR is submitted to the NRC in accordance with the
requirements of the SGS TS Section 6.9.

Therefore, the proposed change does not involve a significant reduction in a
margin of safety.

Based on the above, PSEG concludes that the proposed amendment presents no
significant hazards consideration under the standards set forth in 10 CFR 50.92(c),
and, accordingly, a finding of “no significant hazards consideration” is justified.

5.2 Applicable Requlatory Requirements/Criteria

The applicable criterion from 10CFR50 Appendix A, General Design Criteria for
Nuclear Plants, associated with the maintenance of reactor core subcriticality under
cold conditions is criterion 26 (Reactivity control system redundancy and capability).
As stated in section 3.1.3 of the Salem Updated Final Safety Analysis Report
(UFSAR) the Salem plant design conforms with the intent of the “General Design
Criteria for Nuclear Power Plants,” dated July 7, 1971. The proposed change to
revise existing TS 3/4.9.1 BORON CONCENTRATION by relocating requirements
for boron concentration during refueling operations from TS Section 3.0 and 4.0
(Limiting Conditions for Operation and Surveillance Requirements) to Section 6.0
(Administrative Controls) as part of the Core Operating Limits Report (COLR) does
not impact the above requirements.

In conclusion, based on the considerations discussed above, (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.
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6.0 ENVIRONMENTAL CONSIDERATIONS

PSEG has determined that the proposed amendment would change a requirement with
respect to installation or use of a facility component located within the restricted area, as
defined in 10 CFR 20, or would change an inspection or surveillance requirement.
However, the proposed amendment does not involve (i) a significant hazards
consideration, (ii) a significant change in the types or significant increase in the amounts
of any effluent that may be released offsite, or (iii) a significant increase in individual or
cumulative occupational radiation exposure. Accordingly, the proposed amendment
meets the eligibility criterion for categorical exclusion set forth in 10 CFR 51.22(c)(9).
Therefore, pursuant to 10 CFR 51.22(b), no environmental impact statement or
environmental assessment need be prepared in connection with the proposed
amendment.

7.0 REFERENCES

1. (Improved) Standard Technical Specifications for Westinghouse plants, NUREG-
1431 Revision 2, 4/30/01 (ISTS)

2. Salem Updated Final Safety Analysis Report (UFSAR)
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SALEM GENERATING STATION
FACILITY OPERATING LICENSE NOS. DPR-70 AND DPR-75
DOCKET NO. 50-272 AND DOCKET NO. 50-311

TECHN|CAL SPECIFICATION PAGES WITH PROPOSED CHANGES

The following pages to the Technical Specification for Facility Operating License DPR-
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PLANT SYSTEMS

3/4.7.11 FUEL STORAGE POOL BORON CONCENTRATION

LIMITING CONDITION FOR OPERATION

3.7.11 The fuel storage pool boron concentration shall be 2 800 ppm.

APPLICABILITY: When fuel assemblies are stored in the fuel storage pool
and a fuel storage pool verification has not been performed since the last
movement of fuel assemblies in the fuel storage pool.

ACTION:
With fuel storage pool boron concentration not within limit:

a. Immediately suspend movement of fuel assemblies in the fuel storage
pool and

b. Initiate action to:

1. immediately restore fuel storage pool boron concentration
to within limit or .

2. immediately perform a fuel storage pool verification.

c. LCO 3.0.3 and 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

4.7.11 Verify the fuel storage pool boron concentration is within limit
every 7 days.

Salem Unit 1 3/4 7-35 Amendment No.
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PLANT SYSTEMS

3/4.7.12 FUEL ASSEMBLY STORAGE IN THE SPENT FUEL POOL

LIMITING CONDITION FOR OPERATION

3.7.12 The combination of initial enrichment, burnup, and Integral Fuel
Burnable Absorber (IFBA} of each fuel assembly stored in Region 1 or Region
2, shall be within the acceptable limits described in the surveillance
requirements below.

APPLICABILITY: When any fuel assembly is stored in Region 1 or Region 2 of
the spent fuel storage pool.

ACTION:
If the requirements of the LCO are not met:

a. Immediately verify the fuel storage boron concentration meets the
requirements of TS 3.7.11 and

b. Immediately initiate action to move the non-complying fuel assembly
to a location that complies with the surveillance requirements.

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

SURVEILLANCE REQUIREMENTS

4.7.12.1 Prior to storing fuel assemblies in Region 1, verify by
administrative means that the fuel assemblies meet one of the following
storage constraints:

a. Unirradiated fuel assemblies with a maximum enrichment of 4.25 wt%
U-235 have unrestricted storage.

b. Unirradiated fuel assemblies with enrichments greater than 4.25 wt%
U-235 and less than or equal to 5.0 wt% U-235, that do not contain
IFBA pins, may only be stored in the peripheral cells facing the
concrete wall.

¢. Unirradiated fuel assemblies with enrichments (E) greater than 4.25
wt% U-235 and less than or equal to 5.0 wt% U-235, which contain a
minimum number of IFBA pins have unrestricted storage. This minimum
number of IFBA pins shall have an equivalent reactivity hold-down
which is greater than or equal to the reactivity hold-down associated
with N IFBA pins, at a nominal 2.35 mg B-10/linear inch loading
(1.5x), determined by the equation below:

N = 42.67 (E - 4.25)
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ZLANT SYSTE=MS

SURVEILLANCE REQUIREMENTS {continued)

d.

4.7.12.2

Irradiated fuel assemblies with enrichments (E) greater than 4,25 w=oi
U-235 and less than or equal to 5.0 wt%, that have attained the

minimum burnup (BU) as determined by the equation below, have
anrestricted storage.

BU (MWD/xg U) = -26.212 + 6.1677E

Prior to storing fuel assemblies in Region 2, verify by

administrative means that the fuel assemblies meet one of the following
storage constraints:

a.

Unirradiated fuel assemblies with a maximum enrichment of 3.0 wri ~ -

235 may be stored :a a checkerboard pat-arn With intermediate ceysl:
containing only water or non-fissile bearing material.

Unirradiated fuel assemblies with a maximum enrichment (E) of 5.0 wti
U-235 may be stored in the central cell of any 3x3 array of cells
provided the surrounding eight cells are empty or contain fuel
assemblies that have attained the minimum burnup (BU) as determined
by the equation below.

BU (MWD/kg U) = ~15.48 + 17.80E - 0.7038E?

In this configuration, none of the nine cells in any 3x3 array shall
be common to cells in any other similar 3x3 array. Along the rack
periphery, the concrete wall is equivalent to 3 outer cells 1n a 3x3
array.

Irradiated fuel assemblies with a maximum enrichment (E) of 5.0 wti
U-235 that have attained the minimum burnup (BU) as determined by tne
equation below, have unrestricted storage.

BU (MWD/kg U) = =-32.06 + 25.21E - 3.723E2 + 0.3535E?

Irradiated fuel assemblies with a maximum enrichment (E) of 5.0 wt3
U-235 that have attained the minimum burnup (BU) as determined by the
equation below, may_be stored in a peripheral cell facing the
concrete wall.

BU (MWD/kg U) = -25.56 + 15.14E - 0.602E?
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3.4 9 RWFUELING SPERATIONS , [
S0RON CONCENTRATION

LIMITING COMDITION FOR OPERATION

3.9.1 With the reactor vessel head unbolted or remcoved, the boren
concentration of all filled portions of the Reactor Coolant System
refueling canal shall be maintained uniform and sufficient to ensure
more restrictive of the following reactivity conditions 1s met:

a. Bither a K of 0.95 or less, which includes a 1V Ak/
conservative allowance for uncertainties, or

b. A boron concentration of 2 2000 ppm, which includds a SO o
conservative allowance for uncertainties.

APPLICARILITY: MODE 6*
ACTION:

With the requirements ~2 the above specificaticn got satisfied, immediately
suspend all cperaticns inveolving CORE ALTRRATIO or positive reactivity
changes and initiate and continue boration at 33 gpm of a solution
containing 2 6,560 ppm boron or its equivalext uncil K. is reduced to < 0.9S
or the boron concentration is restorsd to 2000 ppaa, #ichmr is the more
restrictive. The provisions of Specificatdon 3.0.3 are not applicable.

SURVEBILLANCE REQUIREMENTS

4.9.1.1 The more restrictive of above two reactivity conditions shall be

determined prior to:

a. Removing or unbolti tha rsactor vessel head, and

full length control rod in excess of 3 feet
1serted positionm. -

b. Withdrawal of
from ics fully

tration of the reactor coolant system and the
be determined by chemical analysis at least ) times per
time interval betwveen samples of 72 hours.

4.9.1.2 The boroa con
refueling canal shal
7 days with a i

« The rsactor shall be maintained in MODE 6 whenever fusl is in the reactor

3/4 9-1 Amendment No. 145
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L MITING CONDITION FOR OPERATION

3.9.1 The boron concentration of the Reactor Coolant System, the refuei:ng
canal, and the refueling cavity shall pe maintained within the limit
specifrea :n tne CORE OPERATING LIMITS REPORT (CCLR) .

APPLICABILITY: MODE 6 (Only applicable to the refueling canal and refu.sling
cavity when connected to the RCS)

ACTION:
With the requirements of the above specificat:on not satisfied, immedracely

a. Suspend TORE ALTEZRATICNS and
b. Suspend positive reactivity additions and

€. Initiate action to restore boron concentration to within limit
specified in the COLR.

d. The provisions of Specification 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.9.1. Verify the boron concentration is within the limit of the COLR evary
72 hours.

SALEM - UNIT 1 © 374 9-1 Amendment No.
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PLANT SYSTEMS
BASES

3/4.7.11 FUEL STORAGE POOL BORON CONCENTRATION

In the Maximum Density Rack (MDR) design, the spent fuel storage pool
is divided into two separate and distinct regions. Region 1, with 300 storage
positions, is designed to accommodate new fuel with a maximum enrichment of
4.25 wt% U-235. Unirradiated and irradiated fuel with initial enrichments up
to 5.0 wt¥% U-235 can also be stored in Region 1 with some restrictions. These
restrictions are stated in TS 3/4.7.12. Region 2, with 1332 storage
positions, is designed to accommodate unirradiated and irradiated fuel with
stricter controls as compared to Region 1. These controls are also stated in
TS 3/4.7.12.

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. of 0.95 be evaluated in the absence of soluble boron. Hence, the
design of both regions is based on the use of unborated water, which
maintains each region in a subcritical condition during normal operation with
the regions fully loaded. The double contingency principle discussed in
ANSI N-16.1-1975 and the USNRC letter of ‘April 14, 1978, to all Power Reactor
Licensees - OT Position for Review and Acceptance of Spent Fuel Storage and
Handling Applications (Accession # 7910310568) allows credit for soluble
boron under other abnormal or accident conditions, consistent with postulated
accident scenarios. For example, the most severe accident scenario is
associated with the abnormal location of a fresh fuel assembly of 5.0 wt%
enrichment which could, in the absence of soluble poison, result in exceeding
the design reactivity limitation (ke of 0.95). This could occur if a fresh
fuel assembly of 5.0 wt% enrichment were to be inadvertently loaded into a
Region 1 or Region 2 storage cell otherwise filled to capacity. To mitigate
these postulated criticality related accidents, boron is dissolved in the
pool water. Calculations for the worst case configuration confirmed that 800
ppm soluble boron (includes an appropriate allowance for boron concentration
measurement uncertainty) is adequate to compensate for a mis-located fuel
assembly. Subcriticality of the MDR with no movement of assemblies is
achieved without credit for soluble boron and by controlling the location of
each assembly in accordance with TS 3/4.7.12. Prior to movement of an
assembly, it is necessary to verify the fuel storage pool boron concentration
is within limit in accordance with TS 3/4.7.11.

Most postulated abnormal conditions or accidents in the spent fuel pool
do not result in an increase in the reactivity of either MDR region. For
example, an event that results in an increase in spent fuel pool temperature
or a decrease in water density will not result in a reactivity increase.

An event that results in the spent fuel pool cooling down below normal
conditions does not impact the criticality analysis since the analysis
assumes a water temperature of 4°C. This assures that the reactivity will
always be lower over the expected range of water temperatures.

SALEM - UNIT 1 B 3/4 7-9 Amendment No.
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PLANT SYSTEMS
BASES

3/4.7.11 FUEL STORAGE POOL BORON CONCENTRATION (continued)

However, accidents can be postulated that could increase the
reactivity. This increase in reactivity is unacceptable with unborated water
in the storage pool. Thus, for these accident occurrences, the presence of
soluble boron in the storage pool prevents criticality exceeding limits in
both regions. The postulated accidents are basically of three types. The
first type of postulated accident is an abnormal location of a fuel assembly,
the second type of postulated accident is associated with lateral rack
movement, and the third type of postulated accident is a dropped fuel
assembly on the top of the rack. The dropped fuel assembly and the lateral
rack movement have been previously shown to have negligible reactivity
effects (<0.0001 8k). The misplacement of a fuel assembly could result in
Keff exceeding the 0.95 limit. However, the negative reactivity effect of a
minimum soluble boron concentration of 600 ppm compensates for the increased
reactivity caused by any of the postulated accident scenarios. The accident
analyses are summarized in the FSAR Section 9.1.2.

The determination of 600 ppm has included the necessary tolerances and
uncertainties associated with fuel storage rack criticality analyses. To
ensure that soluble boron concentration measurement uncertainty is
appropriately considered, additional margin is incorporated into the limiting
condition for operation. As such, increasing the minimum required boron
concentration in the fuel storage pool to 800 ppm conservatively covers the
expected range of boron reactivity worth along with allowances associated
with boron measurements.

The concentration of dissolved boron in the fuel storage pool satisfies
Criterion 2 of 10 CFR 50.36(c) (2) (ii). The fuel storage pool boron
concentration is required to be greater than or equal to 800 ppm. The
specified concentration of dissolved boron in the fuel storage pool preserves
the assumptions used in the analyses of the potential critical accident
scenarios. This concentration of dissolved boron is the minimum required
concentration for fuel assembly storage and movement within the fuel storage
pool.

This LCO applies whenever fuel assemblies are stored in the spent fuel
storage pool, until a complete spent fuel storage pool verification has been
performed following the last movement of fuel assemblies in the spent fuel
storage pool. This LCO does not apply following the verification, since the
verification would confirm that there are no misloaded fuel assemblies. With
no further fuel assembly movements in progress, there is no potential for a
misloaded fuel assembly or a dropped fuel assembly.

Salem - Unit 1 B 3/4 7-10 Amendment No.
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PLANT SYSTEMS
BASES

3/4.7.11 FUEL STORAGE POOL BORON CONCENTRATION (continued)

The Required Actions are modified indicating that LCO 3.0.3 and LCO
3.0.4 do not apply. Storage of fuel assemblies and the boron concentration
in the spent fuel storage pool are independent of reactor operation.
Therefore TS 3/4 3.7.11 and TS 3/4 3.7.12 include the exception to LCO 3.0.3
and LCO 3.0.4 to preclude an inappropriate reactor shutdown and clarify that
LCO 3.0.4 does not impose mode change restrictions for these specifications.
When the concentration of boron in the fuel storage pool is less than
required, immediate 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. The concentration of boron is restored simultaneously with
suspending movement of fuel assemblies. Alternatively, beginning a
verification of the fuel storage pool fuel locations, to ensure proper
locations of the fuel, can be performed. However, prior to resuming movement
of fuel assemblies, the concentration of boron must be restored. This does
not preclude movement of a fuel assembly to a safe position.

If the LCO is not met while moving fuel assemblies in the spent fuel
pool while in MODE 5 or 6, LCO 3.0.3 would not be applicable. If moving fuel
assemblies in spent fuel pool while in MODE 1, 2, 3, or 4, the fuel movement
is independent of reactor operation. Therefore, inability to suspend
movement of fuel assemblies is not sufficient reason to require a reactor
shutdown or impose mode change restrictions.

This SR verifies that the concentration of boron in the fuel storage pool
is within the required limit. As long as this SR is met, the analyzed
accidents are fully addressed. The 7 day Frequency is appropriate because no
major replenishment of pool water is expected to take place over such a short
period of time.
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PLANT SYSTEMS

BASES

3/4.7.12 FUEL ASSEMBLY STORAGE IN THE SPENT FUEL POOL

In the Maximum Density Rack (MDR) design, the spent fuel storage pool
is divided into two separate and distinct regions. Region 1, with 300 storage
positions, is designed to accommodate new fuel with a maximum enrichment of
4.25 wt% U-235. Unirradiated and irradiated fuel with initial enrichments up
to 5.0 wt% U-235 can also be stored in Region 1 with some restrictions. These
restrictions are stated in TS 3/4.7.12. Region 2, with 1332 storage
positions, is designed to accommodate unirradiated and irradiated fuel with
stricter controls as compared to Region 1. These controls are also stated in
TS 3/4.7.12.

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 kess Of 0.95 be evaluated in the absence of soluble boron. Hence, the
design of both regions is based on the use of unborated water, which
maintains each region in a subcritical condition during normal operation with |
the regions fully loaded. The double contingency principle discussed in
ANSI N-16.1-1975 and the USNRC letter of April 14, 1978, to all Power Reactor
Licensees — OT Position for Review and Acceptance of Spent Fuel Storage and
Handling Applications (Accession # 7910310568) 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 abnormal location of a fresh fuel
assembly of 5.0 wt% enrichment which could, in the absence of soluble poison,
result in exceeding the design reactivity limitation (kees of 0.95). This
could occur if a fresh fuel assembly of 5.0 wt% enrichment were to be
inadvertently loaded into a Region 1 or Region 2 storage cell otherwise
filled to capacity, for any of the configurations. To mitigate these
postulated criticality related accidents, boron is dissolved in the pool
water. Calculations for the worst case configuration confirmed that 800 ppm
soluble boron {includes an appropriate allowance for boron concentration
measurement uncertainty)is adequate to compensate for a mis-located fuel
assembly. Safe operation of the MDR with no movement of assemblies may
therefore be achieved by controlling the location of each assembly in
accordance with TS 3/4.7.12. Prior to movement of an assembly into a fuel
assembly storage location in Region 1 or Region 2, it is necessary to perform
SR 4.7.11 and either SR 4.7.12.1 or SR 4.7.12.2. In summary, before moving
an assembly into the storage racks it is necessary to:

e validate that its final location meets the criticality requirements;

e and since there is a potential to misload the assembly, we need to ensure
that the Fuel Storage Pool boron concentration is greater than the minimum
required to preclude exceeding criticality limits prior to moving.

The configuration of fuel assemblies in the fuel storage pool satisfies
Criterion 2 of 10 CFR 50.36(c) (2) (ii).
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PLANT SYSTEMS

BASES

3/4.7.12 FUEL ASSEMBLY STORAGE IN THE SPENT FUEL POOL (CONTINUED)

The restrictions on the placement of fuel assemblies within the spent
fuel pool in accordance with TS 3/4.7.12, in the accompanying LCO, ensures
the k.;s of the spent fuel storage pool will always remain < 0.95, assuming the
pool to be flooded with unborated water.

This LCO applies whenever any fuel assembly is stored in Region 1 or
Region 2 of the fuel storage pool.

The Required Actions are modified indicating that LCO 3.0.3 and LCO 3.0.4
does not apply. Storage of fuel assemblies and the boron concentration in the
spent fuel storage pool are independent of reactor operation. Therefore TS
3/4.3.7.11 and TS 3/4.3.7.12 include the exception to LCO 3.0.3 and LCO 3.0.4
to preclude an inappropriate reactor shutdown and clarify that LCO 3.0.4 does
not impose mode change restrictions for these specifications. When the
configuration of fuel assemblies stored in Region 1 or Region 2 of the spent
fuel storage ppol is mnot in accordance with TS 3/4.7.12, the immediate action
is to initiate action to make the necessary fuel assembly movement (s) to bring
the configuration into compliance with TS 3/4.7.12. If unable to move fuel
assemblies while in MODE 5 or 6, LCO 3.0.3 would not be applicable. If unable
to move fuel assemblies while in MODE 1, 2, 3, or 4, the action is independent

of reactor operation. Therefore, inability to move fuel assemblies is not
sufficient reason to require a reactor shutdown or impose mode change
restrictions.

The SR verifies by administrative means that the initial enrichment and
burnup of the fuel assembly is in accordance with TS 3/4.7.12 in the
accompanying LCO.
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3/74.3 REFTILING SETRATIONS
BASES P

3/4.9.1 30RON CONCENTRATION DELETF
e/

'

The limitations on minimum boron concentration (2000 PEm) ensure znar:
1) the reactor will remain suberitical during CORE ALTERATEONS and 2J~“at.
uniform boron concentration is maintained for reactivity con'r;l i '“ﬂa <

volume having direct access to the reactor vessel. The limx:;cxon.;n-;- w§;e

greater than 0.95 which includes a conservative allowance the s

. for uncersaint:ss
1s sufficient to prevent reacior criticality during refueling operac:sns

-

The sampling and analys:is required by surveillance fequirement ¢.9,1.2
ensure; the boron concentration required by Limiting Condition of Ope:atzén
3.9.1 is met, Sampling and analysis of the refueling canal is Tequired 1£
water exists in the refueling canal, regardless of the amount.

3/4.9.2 INSTRUMENTATION

The OPERABILITY of the source range neutron flux monitors ensures :that

redundant monitoring capability 1s available to detect changes 1n the
Teactivity condition of the core.

3/4.8.3 DECAY TIME

The minimum requirement for reactor subcriticality prior to movement of
irradiated fuel assemblies in the reactor pressure vessel ensures that
sufficient time has elapsed to allow the radicactive decay of the short l:ved

- - -

fission products. This decay time 1s consistent with the assumpticns used :

the accident analyses.

3/4.9.4 CONTAINMENT BUILDING PENETRATIONS

During CORE ALTERATIONS or movement of irradiated fuel assemblies within
containment the requirements for containment building penetration closure and
OPERABILITY ensure that a relezse cf fission product radicactivity within
containment will be restricted from leaking to the environment. In MODE s,
the potential for containment pressurization as 2 result of an aceident is not
likely. Therefore, the requizements to isolate the contzinment from the
outside atmosphere can be less stringent. The LCO requirements during CORE
ALTERATIONS or movement of irradiated fuel assemblies within containment are
referred to as “coatazinment closure” rather than contzinment OPERABILITY. For
the containment to be OPERABLE, CONTAINMENT INTEGRITY must be maintained.
Containment closure means that all potentisl release paths are closed or
capable of being clesed. Closure restrictions must be sufficient to provide
an atmospheric ventilation barrier to restrict radioazctive material released
from a fuel element rupture during refuzling operations.

The containment serves to limit the fission product radiocactivity =hat
may be released from the reactor core following an accident, such that offs:ze
radiation exposures are maintained well within the requirements of 10CFR100.
Additicnally, the containment provides radiation shielding from the fission
products that may be present in the containment atmosphere following accident
conditions. o)
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3/74.9.1 30RON CONCENTRATION

imit on the boron concentrat:on of the Reactor Cooclant System (RCS),
fuel:ing cavity, and the refueling canal during refueling ensures that
or remains subcritical dur_~3 Mode §. Refueling boron zoncentrar:on ]
uble boron concentration :in =he cociant in 2ach of these 7olimes
ng direct access to the reactor core during refueling.

The soluble boron concentration offsets the core reactivity and 1s
measured by chemical analysis cf a representative sample of the coolant i1n
each of the volumes. The refueling coron concentration limit is specifzeqa :n
the Core Operating Limits Report /'Z0LR). Plant procedures ansure the
specified boron concentration in ordar to maintain an overall core reactivity
of Keff £ 0.95 during fuel handling, with control rods and fuel assemblies
assumed to be in the most adverse configuration (least negative reactivity)
allowed by plant procedures.

General Design Criterion 26 of 10CFR 50, Appendix A requires that two
independent reactivity control systems of different design principles be
provided. One of these systems must be capable of holding the reactor core
subcritical under cold conditions. The Chemical and Volume Control System
(CVCS) 1s the system capable of maintaining the reactor subecritical in cold
conditions by maintaining the boron concentration.

The reactor is brought to shutdown conditions before beginning operations
to open the reactor vessel for refueling. After the RCS is cooled and
depressurized and the vessel head 1s unbolted, the head is slowly removed to
form the refueling cavity. The refueling canal and the refueling cavity are
then flooded with borated water from the refueling water storage tank through
the‘open reactor vessel by gravity feeding or by the use of the Residual Heat
Removal (RHR) System pumps.

-

The pumping action of the RHR System in the RCS and the natural
circulation due to thermal driving heads in the reactor vessel and refueling
cavity mix the added concentrated boric acid with the water in the refueling
canal. The RHR System is in operation during refueling (see TS 3/4.9.8,
“Residual Heat Removal (RHR) and Coolant Circulation - All Water levels, ”
and “Low Water Level”) to provide forced circulation in the RCS and assist in
maintaining the boron concentrations in the RCS, the refueling canal, and the
refueling cavity above the COLR limit.
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3/4.9 REFUELING OPERATIONS
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During refueling operations, the reactivity condition of the core is
consistent with the initial conditions assumed for the boron dilut:an
accident 1n the accident analysis and 1s conservative for MODE 6. The oron
concentration limit specified i1n ctne COLR :s pased on the ccrs reactivity as
the rejinning of each fuel cycle ‘“ha end of refueling) and :includes an
uncertainty allowance. The required boron concentration and the plant
refuel:ing procedures that verify the correct fuel-loading plan (rncluding
full core mapping) ensure that the Keff of the core will remain S 0.35 during
the refueling operation. Hence, at least a 5% Ak/k margin of safety :s )
establ:shed during refueling. During refueling, the water volume :n *“he

-2

spent %uel gool, the transfer zanal, the refueling canal, the rafueling

cavity, and the reactor vessel form a single mass. As a result the soluble

“ad

boron concentration is relatively the same in each of these volumes.

The RCS boron concentration satisfies Criterion 2 of
10CFR50.36(c) (2) (11).

The LCO requires that a minimum boron concentration be maintained in the
RCS, the refueling canal, and the refueling cavity while in MODE 6. The boron
concentration limit specified in the COLR ensures that a core Keff £ 0.95 is
maintained during fuel handling operations. Violation of the LCO could lead
to an inadvertent criticality during MODE 6.

This LCO is applicable in MODE 6 to ensure that the fuel in the reactor
vessel will remain subcritical. The required boron concentration ensures a
Keff < 0.95. A note to this LCO modifies the Applicability. The note states
that the limits on boron concentration are only applicable to the refueling
canal and the refueling cavity when those volumes are connected to the
Reactor Coolant System. When the refueling canal and the refueling cavity
are 1solated from the RCS, no potential path for boron dilution exists.

Above MODE 6, LCO 3.1.1, “SHUTDOWN MARGIN ”, ensures that an adequate amount
of negative reactivity is available to shut down the reactor and maintain it
subcritical. ’

Continuation of CORE ALTERATIONS or positive reactivity additions

(including actions to reduce boron concentration) is contingent upon
maintaining the unit in compliance with the LCO. If the boron concentration
of any coolant volume in the RCS, the refueling canal, or the refueling
cavity is less than its limit, all operations involving CORE ALTERATIONS or
positive reactivity additions must be shspended immediately. Suspension of
CORE ALTERATIONS and positive reactivity additions shall not preclude moving
a component to a safe position. Operations that individually add limited
positive reactivity (e.g. temperature fluctuations from inventory addition or
temperature control fluctuations), but when combined with all other
operations affecting core reactivity (e.g., intentional boration) result in
overall net negative reactivity addition, are not precluded by this action.
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In addition to immediately suspending CORE ALTERATIONS and positive
reactivity addit:ions, boration to restore the concentration must be initiated
1mmediately.

in determining the required cormbinat:ion of toration Ilow rats and
concentratisn, no unique Design Basis Event must be satisfied. The only
fequirement 1s to restore the boron concentraticn to its required value as
soon as possible. In order to raise the boron concentration as soon as
possible, the operator should begin boration with the best source ava:lablas
for unit conditions. Once actions have been initiated, they = be continped
until <he boron <oncentration is restored. The restorat:ion depends ¢n
the amcunt :I boron that must be :njestzd to reach =he requiz
concentration.

TUS

(a4

1
[

W

d
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The Surveillance Requirement (SR) ensures that the coolant beron
concentration in the RCS, and connected portions of the refueling canal and
the refueling cavity, is within the COLR limits. The boron concentration of
the coolant in each required volume is determined periodically by chemical
analysis. Prior to reconnecting portions of the refueling canal or the
refueling cavity to the RCS, this SR must be met per SR 4.0.4. If any
dilution activity has occurred while the cavity or canal was disconnected-.
from the RCS, this SR ensures the correct boron concentration prior to
communication with the RCS. A minimum frequency of once every 72 hours is a
reasonable amount of time to verify the boron concentration of representative
samples. The frequency is based on operating experience, which has shown 72
hours to be adequate.

3/4.9.2 INSTRUMENTATION

The OPERABILITY of the source range neutron flux monitors ensures that
redundant monitoring capability is available to detect changes in the
reactivity condition of the core.

3/4.9.3 DECAY TIME -

The minimum requirement for reactor subcriticality prior to movement of
irradiated fuel assemblies in the reactor pressure vessel ensures that
sufficient time has elapsed to allow the radicactive decay of the short lived
fission products. This decay time is consistent with the assumptions used in
the accident analyses.
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3/4.9 REFUELING QPERATIONS
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3/4.9.4 CONTAINMENT BUILDING PENETRATIONS

During CCREZ ALTERATIONS or movement of irradiated fuel ss
within containment the requirements for containment building generration
closure and JOPZRABILITY ensure that a release of fission product
radioactivity within containment will be restricted from leak:ng to the
environment. In MODE 6, the potential for containment pressurizat:ion as a
result of an accident is not likely. Therefore, the requirements <o Lsolats
the containment from the outside atmosphere can be less stringen=. Ths .20
requirements during CORE ALTERATIONS or movement of lrradiataed 2
assemblies within containment ars referrad to as “containmen:
than conta:inment CZIRABILITY. Tor tne containment to be CPERAZLE,
CONTAINMENT INTEGRITY must be maintained. Contarnment closure means tnat all
potential release paths are closed or capable of being closed. Closure
restrictions must be sufficient to provide an atmospheric ventilation barrier
to restrict radioactive material released from a fuel element rupture durzing
refueling operations.

The containment serves to limit the fission product radioactivity that
may be released from the reactor core following an accident, such that
offsite radiation exposures are maintained well within the requirements of
I0CFR100. Additionally, the containment provides radiation shielding from
the fission products that may be present in the containment atmosphere
following accident conditions.
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DESIGN FEATURES X . (
5.6.1.2 The spent fuel storage racks ars designed and shall be zaintained
with:
a. A naxinum K, equivalent of 0.95 with the storage racks filled

with unborated water.

b. A nominal 10.85 inch centar-to-canter distance between fusl
assemblies stored in Region 1 (flux trap tYpe) racks.

c. A nominal 9.0% inch centaer-to-center distance between fuel
assemblies stored in Regiocn 2 (non-flux trap) racks.

Fuel assemblies stored in Region 1 racks shall aeet cne of the
following storage constraints.

1. Unirradiated fuel assemblies with a maxisum enrichment of
4.25 w/o U-235 have unrestricted storage.

SALEM - UNIT 1 5~5a Amendaent No.<:::5
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SALIM - UNIT 1

Unirradiated fuel a-aoiSII?!‘vrtn anrichments greater than
4.25 w/o U-23% and less than or oqual to 5.0 w/o U-235, that
do not contaan Integral Fuel Burnable Absorber (IFBA) .pins,

Ray only be stored in the Pezipheral cells facang the
concrete wall,

Unirradiated fuel Asseablies with eanrichments (E) greater
than 4.25 w/o U-235 and less than or equal to 5.0 w/o U-235,
which contain a minimuas nuzber of Integral Fuel Burnable
Absorber (IFBA) pins have unrestricted storage. This
Rinizum nuaber of IFBA pins shall have an equivalent
Teactivity hold-down which is gTeater than or equal to the
reactivity hold down associated with N IFBA pins, at a
nemainal 2.35 ag B-10/linear inch loading (1.5X), detarmined
by the equation below:

N=d42.67 (2 - 4.25 )

Irradiated fuel asseablies with enrichaents (E) greater than
4.25 w/o U-23S and less than or equal to S.0 w/o, that have
attained the ainiaum burnup (BU) as deterained by the .
equation below, have unrestricted storage.

BU (MWD/kg U) = -26.212 + 6.1677E

Fuel assemblies stored in Region 2 racks shall meet one of
the following storage constraints.

1. Unirradiated fuel assemblies with a maximum enzichment
of 5.0 w/o U-235 may be stored in a checkerboard
pattern with intermediate cells containing only water
or non-fissile bearing material.

2. Unirradiated fuel assemblies with a saximum enrichment
(R) of 5.0 w/o U-235 aay be stored in the central ceil
of any 3x3 array of cells providad the surrounding
eight calls are empty or contain fuel assemblies that
bhave attained the minimum burnup (BU) as determined by
the equation below.

BU (D/kg U) = -15.48 + 17.808 - 0.703883

In this configuration, none of the nine cells in any
3x3 arzay shall be common to cells in any cther
similar 3x3 array. Along the rack periphery, the
concrete wall is equivalent to 3 outar cells in a 3x3

array.

5-6




DESIGN FRATURES

Irradiated fuel aslnnblic: with a maximunm enrichment
(B) of 5.0 w/o y-23% that have attained the minimum

burnup (BU) as datermined by the equation below, have
unrestricted storage.

BU (MWD/xg U) = -32.06 + 25.21z - 3.7232% + 0.3535g3

Irradiated fuel assemblies with a [axizum enrichment
(E) of 5.0 w/o U-23% that have attained the RInimum
burnup (BU) as detsrmined by the equation below, nay

be stored in a peripheral cell facing the concrete
wall.

BU (WD/kg U) = -25.56 + 15.142 - 0.602%?

DRATNAGE

5.6.2 The spent fuel storage Pool is designed and shall be maintained to
Prevent inadvertent drzining of the Pool belew elevation 124'8",

CAPACITY

5.6.3 The spent fuel storage pool is designed and shall be maintained

with a storage capacity limited to no acre than 1632 fuel asseablies.

-

3.7 COMPONENT CYCLIC OR TRANSIENT LIMIT

5.7.1 The components identified in Table 5.7-1 are designed and shall be
Raintained within the cyclic or tranrient linits of Table 5.7-1,

Oel’a’,a
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3 ASMINISTRATIVE IINTROLS
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6. Refueling boron concentration per Specificatiom 3.5.1
b
]

6.9.1.5 CORE OPERATING LIMITS REPORT (COLR)

D)

a. Core operating limits shall be established prior to each rsload

cycle, or prior to any remaining portion of a reload cycle, and
shall be documented in the COLR for the following:

1. Moderator Temperature Coefficient Beginning of Life (BOL) and
End of Life (EOL) limits and 300 ppm surveillance limit for
Specification 3/4.1.1.4,

2. Control Bank Insertion Limits for Specification 3/4.1.3.5,

3. Axial Plux Difference Limits and target band for Specification
3/4.2.1,

4. Heat Flux Hot Channel Factor, F,, its variation with core

height, K(z), and Power Factor Multiplier PF,,, Spacification
3/4.2.2, and

‘\[>l> S. Nuclear Bnthalpy Hot Channel Factor, and Powaer Factor
Multiplier, PP, for Specification 3/4.2.3.

b. The analytical methods used to determine the core operating limits
shall be those previously reviewed and approved by the NRC,
spacifically those described in the following documents:

1. WCAP-9272-P-A, Westinghouse Relocad Safety Evaluation
Methodology, July 1985 (W Proprietary), Methodology for
Specifications listed in 6.9.1.9.a. Approved by Safety
Evaluation dated May 28, 198S. ’

DELETE.
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PLANT SYSTEMS

3/4.7.11 FUEL STORAGE POOL_ BORON CONCENTRATION

LIMITING CONDITION FOR OPERATION

3.7.11 The fuel storage pool boron concentration shall be 2 800 ppm

APPLICABILITY: When fuel assemblies are stored in the fuel storage pool
and a fuel storage pool verification has not been performed since the last
movement of fuel assemblies in the fuel storage pcol.

ACTION:
With fuel storage pool boron concentration not within limit:

a. Immediately suspend movement of fuel assemblies in the fuel storage
pool and

b. Initiate action to:

1. immediately restore fuel storage pool boron concentration to
within limit or

2. immediately perform a fuel .storage pool verification.

¢. LCO 3.0.3 and 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

4.7.11 Verify the fuel storage pool boron concentration is within limit
every 7 days.
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PLANT SYSTEMS

3/4.7.12 FUEL ASSEMBLY STORAGE IN THE SPENT FUEL POOL

LIMITING CONDITION FOR OPERATION

3.7.12 The combination of initial enrichment, burnup, and Integral Fuel
Burnable Absorber (IFBA) of each fuel assembly stored in Region 1 or Region
2, shall be within the acceptable limits described in the surveillance
requirements below.

APPLICABILITY: When any fuel assembly is stored in Region 1 or Region 2 of
the spent fuel storage pool.

ACTION:
If the requirements of the LCO are not met:

a. Immediately verify the fuel storage boron concentration meets the
requirements of TS 3.7.11 and

b. Immediately initiate action to move the non-complying fuel assembly
to a location that complies with the surveillance requirements.

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

SURVEILLANCE REQUIREMENTS

4.7.12.1 Prior to storing fuel assemblies in Region 1, verify by
administrative means that the fuel assemblies meet one of the following
storage constraints:

a. Unirradiated fuel assemblies with a maximum enrichment of 4.25 wt%
U-235 have unrestricted storage.

b. Unirradiated fuel assemblies with enrichments greater than 4.25 wt%
U-235 and less than or equal to 5.0 wt% U-235, that do not contain
IFBA pins, may only be stored in the peripheral cells facing the
concrete wall.

c. Unirradiated fuel assemblies with enrichments (E) greater than 4.25
wt% U-235 and less than or equal to 5.0 wt% U-235, which contain a
minimum number of IFBA pins have unrestricted storage. This minimum
number of IFBA pins shall have an equivalent reactivity hold-down
which is greater than or equal to the reactivity hold-down associated
with N IFBA pins, at a nominal 2.35 mg B-10/linear inch loading
(1.5x), determined by the equation below:

N = 42.67 (E — 4.25)
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2LANT SYSTEMS

SURVEILLANCEZ REQUIREMENTS {continued)

d. Irradiated fuel assemblies with enrichments (E} greater than 4.25
we¥ U-235 and less than or equal to 5.0 wt%, that have attained the

minimum burnup (BU) as determined by the equaticn below, have
unrestricted storage.

BU (MWD/kg U) = -26.212 + 6.1677E

4.7.12.2 Prior to storing fuel assemblies in Region 2, verify by
administrative means that the fuel assemblies meet one of the following
storage constraints:

a. Unirradiated fuel assemblies with a maximum enr:chment of 5.0 wts
U-235 may be stored in a checkerboard pattern with intermediate
cells containing only water or non-fissile bearing material.

b. Unirradiated fuel assemblies with a maximum enrichment (E) of 5.0
wt% U-235 may be stored in the central cell of any 3x3 array of
cells provided the surrounding eight cells are empty or contain
fuel assemblies that have attained the minimum burnup (BU) as
determined by the equation below.

BU (MWD/kg U) = -15.48 + 17.80E - 0.7038E?

In this configuration, ncne of the nine cells in any 3x3 array shall
be common to cells in any other similar 3x3 array. Along the rack
periphery, the concrete wall is equivalent to 3 outer cells in a 3x3
array.

¢. Irradiated fuel assemblies with a maximum enrichment (E) of 5.0 wt%
U-235 that have attained the minimum burnup (BU) as determined by
the equation below, have unrestricted storage.

BU (MWD/kg U) = -32.06 + 25.21E - 3.723E®* + 0.3535E°

d. Irradiated fuel assemblies with a maximum enrichment (E) of 5.0 wt%
U-235 that have attained the minimum burnup (BU) as determined by
the equation below, may be stored in a peripheral cell facing the
concrete wall.

BU (MWD/kg U) = -25.56 + 15.14E - 0.502E?
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3440 SETLSLING QPSRATIONS

/4.3 . SCRON CONCINTRATION

LIMITING CONDITION fFOR OPSRATICN

3.9.1 W:ith =he reactor vessel head closure bolts legs than fully tensroned or
with the head removed, the boron concentration of all f1lled pertiong/of the
Reactor Coolant System and the refusling canal shall be maincained 1form and
sufficient to ensure that the more restrictive of the fellowing ¢ civity
conditions 1s_met:

a. Either a x ¢ of 0.95 or less, which iacludes a 1t Ak/k
conservative allowance for uncertainties, or

b. A boren concentration of greater than or squal o 2000 pp,
which i1ncludes a s0 PpPm conservative allowvancd for uncertainties,

APPLICABILITY: MODE 6
ACTION:

With the requirements of the above specificat not satisfied, immediately
suspend all operaticns involving CORE ALTE IONS or positive reactivaty
changes and initiate and continue boration/zt 2 33 Spa of a solution
containing & 6,560 ppm borom or its equiXalent until % P is reduced to lese !
than or equal to 0.95 or the boron concghtration is rolgorad to greater chan
or equal to 2000 ppm, whichever ig th more restrictive. The provisicns of
Specification 3.0.3 are not applic Q.

SURVEILLANCE REQUIREMENTS

4.9.1.1 The more restrictivy of the zbove two reactivity conditions
shall be determined prior :
a. Removing or lting the reactor vescel head, and

b. Withdraval £ any full length control rod in excess of 3 faeet
from its £Lully ineorted pesition.

concentration of the reactor coolant system and the
shall be detsrmined by chamical analysis at least once

4.9.1.2 The bo
refueling ¢
per 72 houzrs

* The/reactor shall be maintained in MODE 6 whanever fuel is in the '
reagtor with the reactor vessel head clorurs bolts less than fully tensicned

oy/with the head removed.
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SCRCN CCNCENTRATICSN

ZIMITING CONCITION TCR QPZIRATION

3.3.L The boron zoncentration of zne Reactor Toolant 3System, the rafua__ .~z
canal, and the refuel:ing cavity s522ll ze maintained wizhin Tne Lip:e- )
specrizaa tn <ne CORE OFERATING LIMITS 2EI22RT .ZZLR).

&??LIC BILITY: MODE 6 {Only appl:icable to the refuel:ng canal ang refisi:-g
vi-y when connected to the RCS)

ACTION:
With <ne requirements of the above specifiiczation not satisfisd, Lxmagizcel,

a. Suspend CORE ALTEZRATIONS and

b. Suspend positive reactivity additions and

c. Initiate action to restore boron concentration to within limit
specified in the COLR. .

d. The provisions of Specification 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

[-I AP Y

1.9.1. Verify the boron concentration is within the limit of the COLR svery
72 ncurs.

LEM - UNIT 2 3/4 3-1 Amendment No.
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PLANT SYSTEMS

BASES

3/4.7.11 FUEL STORAGE POOL BORON CONCENTRATION

In the Maximum Density Rack (MDR) design, the spent fuel storage pool
is divided into two separate and distinct regions. Region 1, with 300 storage
positions, is designed to accommodate new fuel with a maximum enrichment of
4.25 wt% U-235. Unirradiated and irradiated fuel with initial enrichments up
to 5.0 wt% U-235 can also be stored in Region 1 with some restrictions. These
restrictions are stated in TS 3/4.7.12. Region 2, with 1332 storage
positions, is designed to accommodate unirradiated and irradiated fuel with
stricter controls as compared to Region 1. These controls are also stated in
TS 3/4.7.12.

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. ©of 0.95 be evaluated in the absence of soluble boron. Hence, the
design of both regions is based on the use of unborated water, which
maintains each region in a subcritical condition during normal operation with
the regions fully loaded. The double contingency principle discussed in
ANSI N-16.1-1975 and the USNRC letter of April 14, 1978, to all Power Reactor
Licensees - OT Position for Review and Acceptarice of Spent Fuel Storage and
Handling Applications (Accession # 7910310568) allows credit for soluble
boron under other abnormal or accident conditions, consistent with postulated
accident scenarios. For example, the most severe accident scenario is
associated with the abnormal location of a fresh fuel assembly of 5.0 wt%
enrichment which could, in the absence of soluble poison, result in exceeding
the design reactivity limitation (kers of 0.95). This could occur if a fresh
fuel assembly of 5.0 wt% enrichment were to be inadvertently loaded into a
Region 1 or Region 2 storage cell otherwise filled to capacity. To mitigate
these postulated criticality related accidents, boron is dissolved in the
pool water. Calculations for the worst case configuration confirmed that
800 ppm soluble boron (includes an appropriate allowance for boron
concentration measurement uncertainty)is adequate to compensate for a mis-
located fuel assembly. Subcriticality of the MDR with no movement of
assemblies is achieved without credit for soluble boron and by controlling
the location of each assembly in accordance with TS 3/4.7.12. Prior to
movement of an assembly, it is necessary to verify the fuel storage pool
boron concentration is within limit in accordance with TS 3/4.7.11.

Most postulated abnormal conditions or accidents in the spent fuel pool
do not result in an increase in the reactivity of either MDR region. For
example, an event that results in an increase in spent fuel pool temperature
or a decrease in water density will not result in a reactivity increase.

An event that results in the spent fuel pool cooling down below normal
conditions does not impact the criticality analysis since the analysis

assumes a water temperature of 4°C. This assures that the reactivity will
always be lower over the expected range of water temperatures.
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3/4.7.11 FUEL STORAGE POOL BORON CONCENTRATION (continued)

However, accidents can be postulated that could increase the
reactivity. This increase in reactivity is unacceptable with unborated water
in the storage pool. Thus, for these accident occurrences, the presence of
soluble boron in the storage pool prevents criticality exceeding limits in
both regions. The postulated accidents are basically of three types. The
first type of postulated accident is an abnormal location of a fuel assembly,
the second type of postulated accident is associated with lateral rack
movement, and the third type of postulated accident is a dropped fuel
assembly on the top of the rack. The dropped fuel assembly and the lateral
rack movement have been previously shown to have negligible reactivity
effects (<0.0001 8k). The misplacement of a fuel assembly could result in
Keff exceeding the 0.95 limit. However, the negative reactivity effect of a
minimum soluble boron concentration of 600 ppm compensates for the increased
reactivity caused by any of the postulated accident scenarios. The accident
analyses are summarized in the FSAR Section 9.1.2.

The determination of 6C0 ppm has included the necessary tolerances and
uncertainties associated with fuel storage rack criticality analyses. To
ensure that soluble boron concentration measurement uncertainty is
appropriately considered, additional margin is incorporated into the limiting
condition for operation. As such, increasing the minimum required boron
concentration in the fuel storage pool to 800 ppm conservatively covers the
expected range of boron reactivity worth along with allowances associated
with boron measurements.

The concentration of dissolved boron in the fuel storage pool satisfies
Criterion 2 of 10 CFR 50.36(c) (2) (1ii). The fuel storage pool boron
concentration is required to be greater than or equal to 800 ppm. The
specified concentration of dissolved boron in the fuel storage pool preserves
the assumptions used in the analyses of the potential critical accident

scenarios. This concentration of dissolved boron is the minimum required
concentration for fuel assembly storage and movement within the fuel storage
pool.

This LCO applies whenever fuel assemblies are stored in the spent fuel
storage pool, until a complete spent fuel storage pool verification has been
performed following the last movement of fuel assemblies in the spent fuel
storage pool. This LCO does not apply following the verification, since the
verification would confirm that there are no misloaded fuel assemblies. With
no further fuel assembly movements in progress, there is no potential for a
misloaded fuel assembly or a dropped fuel assembly.
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3/4.7.11 FUEL STORAGE POOL BORON CONCENTRATION (continued)

The Required Actions are modified indicating that LCO 3.0.3 and LCO
3.0.4 do not apply. Storage of fuel assemblies and the boron concentration
in the spent fuel storage pool are independent of reactor operation.
Therefore TS 3/4 3.7.11 and TS3/ 4 3.7.12 include the exception to LCO 3.0.3
and LCO 3.0.4 to preclude an inappropriate reactor shutdown and clarify that
1.CO 3.0.4 does not impose mode change restrictions for these specifications.
When the concentration of boron in the fuel storage pool is less than
required, immediate 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. The concentration of boron is restored simultaneously with
suspending movement of fuel assemblies. Alternatively, beginning a
verification of the fuel storage pool fuel locations, to ensure proper
locations of the fuel, can be performed. However, prior to resuming movement
of fuel assemblies, the concentration of boron must be restored. This does
not preclude movement of a fuel assembly to a safe position.

If the LCO is not met while moving fuel assemblies in the spent fuel
pool while in MODE 5 or 6, LCO 3.0.3 would not be applicable. If moving fuel
assemblies in the spent fuel pool while in MODE 1, 2, 3, or 4, the fuel
movement is independent of reactor operation. Therefore, inability to
suspend movement of fuel assemblies is not sufficient reason to require a
reactor shutdown or impose mode change restrictions.

This SR verifies that the concentration of boron in the fuel storage pool
is within the required limit. As long as this SR is met, the analyzed
accidents are fully addressed. The 7 day Frequency is appropriate because no
major replenishment of pool water is expected to take place over such a short
period of time.
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3/4.7.12 FUEL ASSEMBLY STORAGE IN THE SPENT FUEL POOL

Al

In the Maximum Density Rack (MDR) design, the spent fuel storage pool
is divided into two separate and distinct regions. Region 1, with 300 storage
positions, is designed to accommodate new fuel with a maximum enrichment of
4.25 wt% U-235. Unirradiated and irradiated fuel with initial enrichments up
to 5.0 wt% U-235 can also be stored in Region 1 with some restrictions. These
restrictions are stated in TS 3/4.7.12. Region 2, with 1332 storage
positions, is designed to accommodate unirradiated and irradiated fuel with
stricter controls as compared to Region 1. These controls are also stated in
TS 3 / 4.7.12.

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 ke ©f 0.95 be evaluated in the absence of soluble boron. Hence, the
design of both regions is based on the use of unborated water, which
maintains each region in a subcritical condition during normal operation with
the regions fully loaded. The double contingency principle discussed in
ANSI N-16.1-1975 and the USNRC letter of April 14, 1978, to all Power Reactor
Licensees - OT Position for Review and Acceptance of Spent Fuel Storage and
Handling Applications (Accession # 7910310568) 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 scenarioc is associated with the abnormal location of a fresh fuel
assembly of 5.0 wt% enrichment which could, in the absence of soluble poison,
result in exceeding the design reactivity limitation (keer of 0.95). This
could occur if a fresh fuel assembly of 5.0 wt% enrichment were to be
inadvertently loaded into a Region 1 or Region 2 storage cell otherwise
filled to capacity, for any of the configurations. To mitigate these
postulated criticality related accidents, boron is dissolved in the pool
water. Calculations for the worst case configuration confirmed that 800 ppm
soluble boron (includes an appropriate allowance for boron concentration
measurement uncertainty) is adequate to compensate for a mis-located fuel
assembly. Safe operation of the MDR with no movement of assemblies may
therefore be achieved by controlling the location of each assembly in
accordance with TS 3/4.7.12. Prior to movement of an assembly into a fuel
assembly storage location in Region 1 or Region 2, it is necessary to perform
SR 4.7.11 and either SR 4.7.12.1 or SR 4.7.12.2. In summary, before moving an
assembly into the storage racks it is necessary to:

e validate that its final location meets the criticality requirements;

¢ and since there is a potential to misload the assembly, we need to ensure
that the Fuel Storage Pool boron concentration is greater than the minimum
required to preclude exceeding criticality limits prior to moving.

The configuration of fuel assemblies in the fuel storage pool satisfies
Criterion 2 of 10 CFR 50.36(c) (2) (ii).
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3/4.7.12 FUEL ASSEMBLY STORAGE IN THE SPENT FUEL POOL (CONTINUED)

The restrictions on the placement of fuel assemblies within the spent
fuel pool in accordance with TS 3/4.7.12, in the accompanying LCO, ensures
the k. of the spent fuel storage pool will always remain < 0.95, assuming the
pool to be flooded with unborated water.

This LCO applies whenever any fuel assembly is stored in Region 1 or
Region 2 of the fuel storage pool.

The Required Actions are modified indicating that LCO 3.0.3 and LCO 3.0.4
does not apply. Storage of fuel assemblies and the boron concentration in the
spent fuel storage pool are independent of reactor operation. Therefore TS
3/4.3.7.11 and TS 3/4.3.7.12 include the exception to LCO 3.0.3 and LCO 3.0.4
to preclude an inappropriate reactor shutdown and clarify that LCO 3.0.4 does
not impose mode change restrictions for these specifications. When the
configuration of fuel assemblies stored in Region 1 or Region 2 of the spent
fuel storage pool is not in accordance with TS 3/4.7.12, the immediate action
is to initiate action to make the necessary fuel assembly movement(s) to bring
the configuration into compliance with TS 3/4.7.12. If unable to move fuel
assemblies while in MODE 5 or 6, LCO 3.0.3 would not be applicable. If unable
to move fuel assemblies while in MODE 1, 2, 3, or 4, the action is independent
of reactor operation. Therefore, inability to move fuel assemblies is not
sufficient reason to require a reactor shutdown or impose mode change
restrictions.

The SR verifies by administrative means that the initial enrichment and

burnup of the fuel assembly is in accordance with TS 3/4.7.12 in the
accompanying LCO.
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3/4.9 REFUELING OPERATIONS

BASES

3/4.9.1 BORON CONCENTRATION ‘/ DELETE.

The limitations on minimum bor

on concentration (2000 PPR) ensure that:
1) the reactor will ramain subcritical during CORR ALTERATIONS, and 2) a

uniform boron concentration is naintained for Teactivity control in the waters
volume having direct access to the Teactor vessel. The limitation on Keer ©F ;o
greater than 0.95 which includes a conservative allowance for unc.:taxgézes
1s sufficient to prevent Teactor criticalaity during refueling operaticns. '

The sampling and analysis required by surveillance requirement 4.9.1.2
ensures the boron concentration required by lLaimiting Condition of Cperation
3.9.1 13 met. Sazpling and analysis of the refucling canal is required 1f
vater exists in the refueling canal, regardless of the ascunt.

3/4.9. INSTRUMENTATION

The OPERABILITY of the source fange neutron flux mcnitors ensures that

rodundant monitoring capability 1s available to detect changos in the
Teactaivity condition of the core.

3/4.9. DECAY T

The amininunm requirement for reactor subcriticality prior to movement of
irradiated fuel assemblies in the reactor Pressure versel ensures that
sufficient time has elapsed to allow the radioactaive decay of the short lived

fission products. This decay time is consistent with the assumptions used in
the accident analyses.

3/4.9.4__CO NT BUI G_PENETRATIONS

During CORE ALTERATIONS or movement of irradiated fuel assemblies within
containment the requirements for containment building penetratiocn closure and
OPELRABILITY ensure that a release of fission product radicactivity within

— containment will be restrictad from leaking to the environment. In MODE 6,
the potential for containment pressurization as 2 result of an accident 13 not
likely. Therefore, the requirements to isolate the containment frea the
outside atmosphere can be less stringent. The LCO requiresents during CORE
ALTERATIONS or movement of irradiated fuel assemblies within containment are
referzed to as “containment closure” rather than containment OFERABILITY. For
the containment to be OFERABLE, CONTAINMENT INTEGRITY must be aaintained.
Containzent closure means that all potential releaszs paths are closed or
capable of being closed. Closure restrictions sust be sufficient to provade
an atmospheric ventilation barrier to restrict radicactive material relsased
froa a fuel element rupture during refueling operations.

The containment serves to limit the fission product radicactivaty that
may be released from the reactor core following an accident, such that offsite
radiation exposures are maintained well waithin the requiresents of 10CFR100.
Additionally, the containment provides radiation shielding from the fission
products that may be present in the containzent atmcosphere following accident
conditions.
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& Taiy 3 =nsa
Temains subcritical during Moze §. Rsiveling borsr -oncan-ra
boron concentration in the csolant i 2acn of tnese T2
access to the reactor core during refueling.
bls boron concentratiocn offsers the €ore rsactivity and :is
2 em1cal analysis of a representas:ive sanple of Tne zscla
each cf zne <vol:mes. The refueling torsn zonzen=ration limi- -3 sgeciis

the Core Operating Limits Report (COLR). 2lant procedures ensurs tne
specified boron concentration in order to maintaia an overall core reactivity
of Keff < 0.95 during fuel handling, with control rods and fuel assemblies
assumed teo be in the most adverse configuration (least negative reactivicy)
allowed by plant procedures. '

General Design Criterion 26 of 10CFR 50, Appendix A requires that two
independent reactivity control systems of different design principles be
provided. One of these systems must be capable of holding the reactor core
subcritical under cold conditions. The Chemical and Volume Control System
(CVCS) 1s the system capable of maintaining the reactor subcritical in cold
conditions by maintaining the boron concentration.

The reactor is brought to shutdown conditions before beginning operations
to open the reactor vessel for refueling. After the RCS 1s cooled and
depressurized and the vessel head is unbolted, the head is slowly removed to
form the refueling cavity. The refueling canal and the refueling cavity are
then flooded with borated water from the refueling water storage tank through
the open reactor vessel by gravity feeding or by the use of the Residual Heat
Removal (RHR) System pumps;

The pumping action of the RHR System in the RCS and the natural
circulation due to thermal driving heads in the reactor vessel and refueling
cavity mix the added concentrated boric ac:id with the water in the refuelin
canal. The RHR System is in operation during refueling (see TS 3/4.9.8,
“"Residual Heat Removal (RHR) and Coolant Circulation - All Water levels, ~
and “Low Water Level”) to provide forced circulation in the RCS and assist in
maintaining the boron concentrations in the RCS, the refueling canal, and the
refueling cavity above the COLR limit.
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3/74.9 REFUELING OPEZRATIONS

g operations, =he *—__-‘~§-—_‘__f_——§\\\\\

fuel: feactivity condition cf tne core 13 \
consistent with the 1nitial conditions assumed for the boron d:lut:-on \
acclaent .o .ira2 accident analys:is and :s conservative <o- LIZ 8. Tre goran
concentraz.on l.mit specified :n tne COL: 1s based cn the zora rsass_seo-o 23
the beginning o7 sach fuel cycle (the end of refueling) ana _aci.zes an
uncertainty allowance. The required boron concentration and the plaps
refueling procedures that verify the correck fuel-loading zlan ’incliaing

3 zuren

full core mapping) ensure that rhe Xeff of the core will rema:n <€ 3.3
the refueling operat:icn. dHencs, at least a 5% Ak/k mar z
estapilsnea auring refusloing. ODur:o. refueling, :ne wa
spent fuel pocl, the transfer cana., :zhe refueling cara
cavity, and the reactor vessel form a single mass. As result the solublas
boron concentration is relatively the same in each of these volumes.

o o

The RCS boron concentration satisfies Criterion 2 of
10CFR50.36(c) (2) (ii). .

The LCO requires that a minimum boron concentration be maintained in the
RCS, the refueling canal, and the refueling cavity while in MODE 6. The boron
concentration limit specified in the COLR ensures that a core Keff < 0.95 is
maintained during fuel handling operations. Violation of the LCO could lead
to an inadvertent criticality during MODE 6. {

This LCO is applicable in MODE 6 to ensure that the fuel in the reactor|
vessel will remain subcritical. The required boron concentration ensures a !
Keff € 0.95. A note to this LCO modifies the Applicability. The note states
that the limits on boron concentration are only applicable to the refueling
canal and the refueling cavity when those volumes are connected to the
Reactor Coolant System. When the refueling canal and the refueling cavity
are 1solated from the RCS, no potential path for boron dilution exists.

Above MODE 6, LCO 3.1.1, “SHUTDOWN MARGIN “, ensures that an adequate amount
of negative reactivity is available to shut down the reactor and maintain 1t
subcritical. /

Continuation of CORE ALTERATIONS or positive reactivity additions
(including actions to reduce boron concentration) is contingent upon ;
maintaining the unit in compliance with the LCO. If the boron concentratloni
of any coolant volume in the RCS, the refueling canal, or the refueling
cavity is less than its limit, all operations involving CORE ALTERATIONS or
positive reactivity additions must be suspended immediately. Suspension of
CORE ALTERATIONS and positive reactivity additions shall not preclude moving
a component to a safe position. Operations that individually add limited
positive reactivity (e.g. temperature fluctuations from inventory addition or
temperature control fluctuations), but when combined with all other /
operations affecting core reactivity (e.q., intentional boration)} result in /
gverall net negative reactivity addition, are not precluded by this action.
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In addition to immediately suscending CORE ALTERATIONS and poOsitive —\\\\
- S

Teactivity additions, borat:ion =5 rastore the concentration must be Lnitiates \
lmmeaizazely.

Zn determining the requirea comoination of toration £l
concentration, no unique Design 3asis Event must be satisfie

requirement 1s to restore the boron concentration to 1its requiraed rzlius

soon is possible. In order to rzise the boron concentration as socn 3s [
gessible, the operator should z22.- borat:on with the best sourze ava_las

for unit conditions. Once acz_cor= -zva Seen Lartiatad, :Inzy -3t o

until tne soron concentraticn i1s c2szorsa. The Iestoratior i.nme degends 2n
the amount of boron that must be 1njected to reach the required
concentration.

This Surveillance Requirement (SR) ensures that the coolant boron
concentration in the RCS, and connected portions of the refueling canal and
the refueling cavity, is within the COLR limits. The boron concentration of
the coolant in each required volume is determined periodically by chemical
analysis. Prior to reconnecting portions of the refueling canal or the
refueling cavity to the RCS, this SR must be met per SR 4.0.4. If any .
dilution activity has occurred while the cavity or canal was disconnected
from the RCS, this SR ensures the correct boron concentration prior to
communication with the RCS. A minimum frequency of once every 72 hours is a
reasonable amount of time to verify the boron concentration of representative
samples. The frequency is based on operating experience, which has shown 72
hours to be adequate.

3/4.9.2 INSTRUMENTATION

The OPERABILITY of the source range neutron flux monitors ensures that
redundant monitoring capability is available to detect changes in the
reactivity condition of the core.

3/4.8.3 DECAY TIME

The minimum requirement for reactor subcriticality prior to movement of
irradiated fuel assemblies in the reactor pressure vessel ensures that
sufficient time has elapsed to allow the radiocactive decay of the short lived
fission products. This decay time is consistent with the assumptions used in
the accident analyses.

-
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3/4.9 REFUELING OPERATIONS
BASES

3/4.9.4 CONTAINMENT BUILDING PENETRATIONS

During CORE ALTERATIONS --
within containment the reguirame
closure and OPEZRABILITY ensurs =rat a release of fissicn oI
radicactivity within containment will be restricted from leaking to the
environment. In MODE 6, the potential for containment pressurlization as a
result of an accident is not l:ikely. Therefore, the requirements =o LsOlars
the containment from the outsiae atmosphere can be less stringent. Tne LCO
requirements during CORE ALTERATICNS or movement of irradiatad fue
assemblies within containmen: :-2 ra2ferred to as “containment =ios
than containment OPERABILITY. =< o

venent of i1rradiated fue]l 2ssenbl
for containment builsz:in ra

-t
[7IN}

2 .~2 containment to be 2= L

CONTAINMENT INTEGRITY must be maintained. Containment closure means that ERI
potential release paths are closed or capable of being closed. Closure
restrictions must be sufficient to provide an atmospheric ventilation barrier
to restrict radiocactive material released from a fuel element rupture during
refueling operations.

The containment serves to limit the fission product radicactivity that
may be released from the reactor core following an accident, such that
offsite radiation exposures are maintained well within the requirements of
10CFR100. Additionally, the containment provides radiation shielding from
the fission products that may be present in the containment atmosphere
following accident conditions.
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DESIQN FEATURES

3.3 MPTFOROLOGICAL TOWER locaTIon —

S.5.1 The Retecrological tower shall be located as shown op Figure 5.1-3
3.6 FUEL STORAGR
SRITICALITY

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

a. A maxisum K, squivalent of equal to 0.98 with the storage racks

flooded with unborated watesr. Fal
U
b. A nominal 21.0 inch centar-to-centar distance betwean fuel 00
assamblies.
c. Unirradiated fuel assemblies with enrichmants less than or equal

to 4.23 weight perceat (w/c) U-238 with no requiremants for
Integral Fuel Burnable Absorber (IFBA) pins.

d. Unizzadiated fuel assenblies with enrichagnts (R) greatar than
4.25 w/o U-23% and less than or oqual to 5.0 w/o U-23% which -
contain a ainiguw auaber of Integzal Fuel Burnable Absorber (IFBA)
Pins. This minimum number of IFBA pins shall have an equivalent
Teactivity hold-down which is greater than or equal to the
Teactivity hold down associated with N IFBA pins, at 2 ncainal
2.38 =g 3<10/1inesr inch loading (1.5X), detsrmined by the
eqquation balow:

H=42.67 (R - 4.25)

5.6.1.2 The spent fuel storage racks are designed and shall be msintained
waith:
a. A maximum Keff squivalent of 0.55 with the storage zacks filled

with unborated water.

b. A ncainal 10.5 inch centar-to-centsr distance betwveen fuel
assexblies stored in Regicn 1 (flux trap type) racks.

c. A nomainal 9.05 inch centar-to-center distance betwean fual
Assezblies stored in Region 2 (non-flux trap) racks.

D LE]"&

d. Tual asseablies stored in Region 1 racks shall neet one of the
following storage constraints.

1. Unirradiated fuel assemblies with a maximum enrichment of
4.25 w/o U-233 have unrestricted storage.

2. Unirradiated fuel asseablies with enrichments grsater than
4.23 w/o U-235 and less than or equal to 5.0 w/o U-235, that
do not contain Intagral Fuel Burnable Absorber (IFBA) pins,
aay only be stored in the peripheral cells facing the
concrete wall.
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DESIGN FEATURES

Unizrradiated gu,l issenblies with enrichments (E) greatear than 4.25 w/o
U-23% and less than or equal to 5.0 w/o 0-255, vhich contain a minimupm
nuaber of Integral Fuel Burnable Absorber (IFBA) pins have unrestricted
storage. This minimum number of IFBA Pins shall have an equivalant
reactivity hold-down which is greater than or equal to the rsactavity
hold down associated with N IFBA pins, at a nominal 2.35 =g B-10/linear
inch loading (1.5X), determined by the equation below:

N =42.67 (2 - 4.25 )

Irradiated fuel assemblies with enrichaants (R) greater than 4.2% w/o U=
235 and less than or equal to 5.0 w/o, that have attained the minimua

burnup (BU) as detarmined by the equation below, have unrestricted
storage.

BU (M¥D/kg U) = -26.212 + 6.1677%

.. fuel assemblies stored in Region 2 racks shzll meet cne of the
following storage constraints.

1.

Unirradiated fuel assemblies with & maxisum enrichmant of
5.0 w/o U-235 may be stored in a checkerboard pattern with
intarasediate cells coataining only water or non-fissilae
bearing material,

Unirradiated fuel asseablies with a paximum enrichment (L)
of 5.0 w/o U-235 may be stored in the central cell of any
3x3 array of cells provided the surrounding eight cells are
empty or contain fuel assemblies that have attained the
ninimue burnup (BU) as determined by the equation below.

BU (8M/kg U) = -15.48 + 17.80E - 0.7038%?

In this confiquration, nona of ths nine cells in any 3x3
arzay shall be coxmon to cells in any other similar 3x3
arrzy. Along the rack periphery, the concrets wall is
squivalent to 3 outer cells in a 3x3 array.

Irrzdiated fuel 2ssasblies with a maximum enrichment (E) of
5.0 w/o U-238 that have attained the minimum burnup (BU) as
detsrained by the equation below, have unrestricted storage.

BU (QOM/kg U) = -32.06 + 25.21K - 3.723E* + 0.35358?

\
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Irradiated fuel assemblies with a maximum enrichment (E) of S.E—:7;7;?—?¢T~w
235 that have attained the minimum burnup (BU) as determined by the

equation -below, may be stored in a peripheral cell facaing the concrete
wall.

BU (MWD/kg U) = - 25.56 + 15.142 - 0.602E2

DELETE

DRAINAGE

5.6.2 The spent fuel storage pool is designed and shall be maintained to
Prevent inadvertent draining of the pPool below elevation 124'8",

CAPACITY

5.6.3 The spent fuel storage pool is designed and shall be maintained with a
storage capacity limited to no more than 1632 fuel assexzblies.

5.7 COMPONENT CYCLIC OR _TRANSIENT LIMIT

5.7.1 The components identified in Table 5.7-1 are designed and shall be
maintained waithin the cyclic or transient limits of Table 5.7-1.
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§. Refueling boron concentration per Specification 3.9.1

6.9.1.9 CORE OPERATING LIMITS REPORT (COLR)

1. Core operating limits shall be established prior to each reload
cycle, or prior to any remaining portion of a reload cycle, and shall
be documented in the COLR for the following:

1. Moderator Temperature Coefficienf Beginning of Life (BOL) and
End of Life (EOL) limits and 300 ppm surveillance limit for
Specification 3/4.1.1.3,

2. Control Bank Insertion Limits for Specification 3/4.1.3.5,

3. Axial Flux Difference Limits and target band for Specification
3/74.2.1,

4. Heat Flux Hot Channel Factor, F,, its variation with core

height, K(z), and Power Factor Multiplier PFyy, Specification
3/4.2.2, and

S. Nuclear Enthalpy Hot Channel Factor, and Power Factor
Multiplier, PF, for Specification 3/4.2.3.

b. The analytical methods used to determine the core operating limits
shall be those previously reviewed and approved by the NRC,
specifically those described in the following documents:

1. WCAP-9272-P-A, Westinghouse Reload Safety Evaluation
Methodolocry, July 1985 (W Proprietary), Methodology for
Specifications listed in 6.9.1.9.a. Approved by Safety
Evaluation dated May 28, 1985.
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