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U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555-0001

10 CFR 50.90

Ladies and Gentlemen:

DOCKET NUMBER 50-483
CALLAWAY PLANT UNIT 1
UNION ELECTRIC CO.
FACILITY OPERATING LICENSE NPF-30 ;
REVISION OF TS 2.1.1.1 AND 5.6.5 TO REMOVE UNCERTAINTIES F ROM THE DNBR ]
SAFETY LIMIT AND ADOPT APPROVED WCAP-14565-P-A METHODOLOGY i

Pursuant to 10 CFR 50.90, “Application for amendment of license or construction permit,” Ameren
Missouri (Union Electric Company) herewith transmits an application for amendment to Facility
Operating License Number NPF-30 for the Callaway Plant.

The proposed amendment would modify Technical Specification (TS) requirements to adopt the NRC
approved methodology described in WCAP-14565-P-A Addendum 2-P-A. This Topical Report
describes the qualifications of the extended application of the ABB-NV and Westinghouse Low
Pressure (WLOP) correlations as an alternative to the currently used W-3 correlation, in supplement to
the primary Departure from Nucleate Boiling (DNB) correlation for Westinghouse Pressurized Water
Reactor (PWR) fuel designs with the Westinghouse version of the VIPRE-01 (VIPRE) code.

Specifically, TS 5.6.5 would be revised to include WCAP-14565-P-A Addendum 2-P-A as an NRC ;'
approved analytical method for determining core operating limits for Callaway. In addition, as part of
the proposed amendment, TS 2.1.1.1 would also be revised to provide a safety limit for the Departure
from Nucleate Boiling Ratio (DNBR) that is aligned with the original intent of approved topical report
WCAP-14483 and would reduce the need for potential cycle-specific license amendments resulting
from a change in calculated uncertainties determined using methodologies previously approved for use
at Callaway.

The appropriate TS Bases changes for the proposed revisions are included for information and reflect
the proposed changes.

PO Box 620 Fulten, MO 65251 AmerenMissouri.com
stars 32 Atliance
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Attachments 1 through 4 provide the Technical Specification Page Markups, Proposed Technical
Specification Bases Page Markups, Retyped Technical Specifications Pages, and Proposed FSAR
Changes, respectively, in support of this amendment request. Attachments 2 and 4 are provided for
information only. Final TS Bases changes will be processed under the program for updates per TS
5.5.14, “Technical Specifications Bases Control Program,” at the time this amendment is
implemented. Final FSAR changes will be processed under the process for FSAR updates pursuant to
10 CFR 50.71(e).

It has been determined that this amendment application does not involve a significant hazard
consideration as determined per 10 CFR 50.92, “Issuance of amendment.” In addition, pursuant to 10
CFR 51.22, “Criterion categorical exclusion or otherwise not requiring environmental review,” Section
(b), no environmental impact statement or environmental assessment need be prepared in connection
with the issuance of this amendment. It should also be noted that this submittal does not contain new

commitments.

The Callaway Onsite Review Committee has reviewed and approved the proposed changes and has
approved the submittal of this amendment application.

This amendment request is being submitted in support of operations following the conclusion of
Callaway refuel outage 21, scheduled for spring 2016. Ameren Missouri requests approval of the
requested license amendment prior to reactor criticality during the restart from the upcoming Refuel 21
outage. Reactor criticality is currently scheduled for May 4, 2016. Ameren Missouri further requests
that the license amendment be made effective upon NRC issuance, to be implemented within 90 days
from the date of issuance,

In accordance with 10 CFR 50.91 “Notice for public comment; State consultation,” Section (b)(1), a
copy of this amendment application is being provided to the designated Missouri State official.

If there are any questions, please contact Mr. Tom Elwood at 3 14-225-1905.
I declare under penalty of perjury that the foregoing is true and correct.

Sincerely,

Distt A

Scott A. Maglio
Manager, Regulatory Affairs

Executed on: 5’ & l 20 lg
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Enclosure: Description and Assessment of the Proposed Change

Attachments to the Enclosure:
1. Technical Specification Page Markups
2. Proposed Technical Specification Bases Page Markups
3. Retyped Technical Specification Pages
4. Proposed FSAR Changes




ULNRC-06215
May 08, 2015

Page 4

CC:

Mr. Marc L. Dapas

Regional Administrator

U. S. Nuclear Regulatory Commission
Region IV

1600 East Lamar Boulevard
Arlington, TX 76011-4511

Senior Resident Inspector

Callaway Resident Office

U.S. Nuclear Regulatory Commission
8201 NRC Road

Steedman, MO 65077

Mr. Fred Lyon

Project Manager, Callaway Plant
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Mail Stop O-8B1

Washington, DC 20555-2738
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Index and send hardcopy to QA File A160.0761

Hardcopy:

Certrec Corporation

4150 International Plaza Suite 820

Fort Worth, TX 76109

(Certrec receives ALL attachments as long as they are non-safeguards and may be publicly disclosed.)

Electronic distribution for the following can be made via Tech Spec ULNRC Distribution:

vrw
A
&
Q.
L

Corporate Communications

NSRB Secretary

STARS Regulatory Affairs

Mr. John O'Neill (Pillsbury Winthrop Shaw Pittman LLP)
Missouri Public Service Commission

Ms. Leanne Tippett-Mosby (DNR)
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DESCRIPTION AND ASSESSMENT OF THE PROPOSED CHANGE

1.0 SUMMARY DESCRIPTION

This evaluation supports a request to amend Operating License NPF-30 for Callaway Plant. The
proposed changes would revise the Operating License to approve the application of WCAP-14565-P-A
Addendum 2-P-A (Reference 1) and to simplify how the departure from nuclear boiling ratio (DNBR)
safety limit is presented in the Technical Specifications (TS), in order to reduce the need for
potentially unnecessary, subsequent license amendments.

2.0 DETAILED DESCRIPTION

COLR Analytical Method

TS 5.6.5.b identifies the approved Topical Reports and analytical methods used to determine the core
operating limits. This section will be revised to add the following reference:

13. WCAP-14565-P-A Addendum 2-P-A, “Extended Application of ABB-NV Correlation
and Modified ABB-NV Correlation WLOP for PWR Low Pressure Applications.”

Corresponding Bases and FSAR markups for the TS 5.6.5.b change are provided in Attachment 2 and
4, respectively, for information only. Any necessary Core Operating Limits Report (COLR) revisions
will be processed under the 10 CFR 50.59 process during Cycle 22 core re-design, when the Topical
Report is first expected to be used for analysis at Callaway.

Rector Core Safety Limits
TS 2.1.1.1 will be revised to read:

2.1.1.1 The departure from nucleate boiling ratio (DNBR) shall be maintained > 1.17
for the WRB-2 DNB correlation.

Corresponding Bases revisions for the TS 2.1.1.1 change are provided in Attachment 2 for information
only.

3.0 TECHNICAL EVALUATION

COLR Analytical Method

The proposed change modifies TS requirements to adopt the methodology described in WCAP-14565-
P-A, “Extended Application of ABB-NV Correlation and Modified ABB-NV Correlation WLOP for
PWR Low Pressure Applications,” Addendum 2, also known as W-3A. Specifically, TS 5.6.5 would
be revised to include WCAP-14565-P-A Addendum 2-P-A as an NRC approved analytical method for
determining core operating limits for Callaway. The Topical Report justifies the use of the ABB-NV
correlation for the non-mixing grid region of Westinghouse Pressurized Water Reactors (PWRs) with
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no change to the correlation form, its coefficients, or the currently licensed DNBR limit. The Topical
Report also develops and validates the Westinghouse Low Pressure (WLOP) correlation and the
proposed 95/95 DNBR limit for low pressure and low flow conditions.

Ameren Missouri has reviewed the NRC staff’s final safety evaluation (SE) dated February 14, 2008
[Accession No. ML080360381] for WCAP-14565-P-A, Addendum 2-P-A (Revision 0). Section 4.0 of
the NRC staff’s evaluation included four limitations and conditions for application of the Topical
Report. Ameren Missouri’s response to each of the limitations and conditions is as follows:

1. The applicable range of the ABB-NV and WLOP correlations are presented in Table 1 and
Table 2, respectively, of this SE.

Response: For the departure from nucleate boiling (DNB) analyses conditions that were based
on the ABB-NV and WLOP correlations, the results were confirmed to be within the parameter
ranges of the DNB correlations as specified in Table 1 and Table 2, respectively.

Discussion of the applicable ranges for DNB correlations at Callaway is included in FSAR
Section 4.4.2.2.1. Table 1 and Table 2 of the WCAP-14565-P-A Addendum 2-P-A have been
incorporated into the proposed FSAR 4.4.2.2.1 revisions included as Attachment 4 to this
Enclosure.

2. The ABB-NV correlation and the WLOP correlation must use the same F. factor for power
shape correction as used in the primary DNB correlation for a specific fuel design.

Response: For the DNB analyses conditions that were based on the ABB-NV and WLOP
correlations, the F factor for power shape correction that was applied was the same as the
power shape correction used for the WRB-2 correlation, which is the primary DNB correlation
for the fuel at Callaway.

3. Selection of the appropriate DNB correlation, DNBR limit, engineering hot channel factors for
enthalpy rise, and other fuel-dependent parameters will be justified for each application of each
correlation on a plant specific basis.

Response: The ABB-NV and WLOP DNB correlations are used for the analysis of the fuel
when the primary DNB correlation is not applicable. The current ABB-NV and WLOP DNBR
limits were approved for use with VIPRE. The 95/95 ABB-NV DNB correlation limit is 1.13
for Westinghouse PWR fuel design applications. The 95/95 WLOP DNB correlation limit is
1.18. The correlation limits used in the VIPRE DNBR calculations for Callaway are consistent
with the approved values.

There is no fuel design change associated with the Callaway implementation of ABB-NV and
WLOP. The plant specific hot channel factors and other fuel dependent parameters in the
DNBR calculations are unchanged from the currently approved values.

4. The ABB-NV correlation for Westinghouse PWR applications and the WLOP correlation must
be used in conjunction with the Westinghouse version of the VIPRE-01 (VIPRE) code since

|
|
|
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the correlations were justified and developed based on VIPRE and the associated VIPRE
modeling specifications.

Response: The Westinghouse version of the VIPRE-01 subchannel analysis code, which has
been qualified and approved with the ABB-NV and WLOP correlations, was used for Callaway
DNB analyses involving the ABB-NV and WLOP correlations. This is reflected in the FSAR
mark ups provided for information only in Attachment 4 to this Enclosure.

Reactor Core Safety Limits

The proposed TS 2.1.1.1 change provides a safety limit for Departure from Nucleate Boiling Ratio
(DNBR) of > 1.17 for the WRB-2 DNB correlation. The current Callaway TS specifies the design
limit DNBR as the following:

2.1.1.1 The design limit departure from nucleate boiling ratio (DNBR) shall be
maintained > 1.22 for transients analyzed using the revised thermal design
procedure (RTDP) methodology and the WRB-2 DNB correlation. For non-
RTDP transients analyzed using the standard thermal design procedure, the
DNBR shall be maintained greater than or equal to the applicable DNB
correlation limit (> 1.17 for WRB-2, > 1.30 for W-3).

With this change, safety limit uncertainties applied to the primary WRB-2 correlation will now be
applied in the applicable approved safety analysis methodology instead of being fixed in the TS.
Removing the design uncertainties from the TS will provide a true safety limit consistent with
approved WCAP-14483-A, “Generic Methodology for Expanded Core Operating Limits Report,” and
reduce the need for license amendments resulting from a change in calculated uncertainties determined
using methodologies previously approved for use at Callaway.

This change does not alter the use of the analytical methods used to determine core operating limits
that have been reviewed and approved by the NRC. Removing analytical uncertainties from the TS
would allow the use of current topical reports to refine those uncertainties without having to submit an
amendment to the operating license, consistent with the intent of WCAP-14483-A to reduce the
possibility of incorrect conclusions when determining if a safety limit is met.

4.0 REGULATORY EVALUATION
4.1 Applicable Regulatory Requirements / Criteria

The regulatory requirements and/or guidance documents associated with this amendment application
include the following:

 The regulatory basis for TS 5.6.5, “CORE OPERATING LIMITS REPORT (COLR),”is to
ensure core operating limits are established in accordance with NRC approved methodologies
and document those limits in the COLR.
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® Generic Letter 88-16, “Removal of Cycle-Specific Parameter Limits from Technical
Specifications,” provides guidance for the removal of cycle-specific parameter limits from the
TS, since processing cycle-specific parameter limit changes was an unnecessary burden on
both licensees and the NRC. The Generic Letter was intended to apply to those TS changes
that were developed with NRC-approved methodologies. To support the removal of cycle-
specific parameter limits, the Generic Letter recommends that cycle-specific parameter limit
values be placed in a CORE OPERATING LIMITS REPORT (COLR), thereby eliminating the
need for many reload license amendments. The COLR would be submitted to the NRC to
allow continued trending of information even though NRC approval of these limits would not
be required.

® 10 CFR 50.36(c)(5) requires that the TS include a category called “Administrative Control,”
that contains the provisions relating to organization and management, procedures,
recordkeeping, review and audit, and reporting necessary to assure operation of the facility in a
safe manner.

There are no changes being proposed in this amendment application such that conformance or
commitments to the regulatory requirements and/or guidance documents above would come into
question. The evaluations documented herein confirm that Callaway Plant will continue to comply
with all applicable regulatory requirements.

In conclusion, based on considerations discussed herein, (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) issuance of the
amendment will not be inimical to the common defense and security or to the health and safety of the
public.

4.2 No Significant Hazards Consideration Determination

Ameren Missouri has evaluated whether or not a significant hazards consideration is involved with the
proposed amendment by focusing on the three standards set forth in 10 CFR 50.92, "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.

Overall protection system performance will remain within the bounds of the accident analyses
since there are no design changes. The design of the reactor trip system (RTS) instrumentation
will be unaffected, and thus, the protection system will continue to function in a manner consistent
with the plant design basis. All applicable design, material, and construction standards will
continue to be maintained.




Enclosure to ULNRC-06215
Page 6

The proposed changes will not affect any assumptions regarding accident initiators or precursors
nor adversely alter the design assumptions, conditions, and configuration of the facility or the
intended manner in which the plant is operated and maintained. The proposed changes will not
alter or prevent the ability of structures, systems, and components (SSCs) from performing their
intended functions to mitigate the consequences of an initiating event within the assumed
acceptance limits.

The proposed changes do not physically alter safety-related systems nor affect the way in which
safety-related systems perform their functions. TS 5.6.5.b continues to ensure that the analytical
methods used to determine the core operating limits meet NRC reviewed and approved
methodologies. TS 5.6.5.c, unchanged by this amendment application, will continue to ensure that
applicable limits of the safety analyses are met.

The proposed change to TS 2.1.1.1 to specify only the true DNBR safety limit without the addition
of analytical uncertainties does not alter the use of the analytical methods used to determine core
operating limits that have been reviewed and approved by the NRC. Removing analytical
uncertainties from the TS would allow the use of current topical reports to refine those
uncertainties without having to submit an amendment to the operating license, consistent with the
intent of WCAP-14483-A. Implementation of revisions to topical reports for Callaway Plant
applications would still be reviewed in accordance with 10 CFR 50.59(c)(2)(viii) and, where
required, receive prior NRC review and approval.

All accident analysis acceptance criteria will continue to be met with the proposed changes. The
proposed changes will not affect the source term, containment isolation, or radiological release
assumptions used in evaluating the radiological consequences of an accident previously evaluated.
The proposed changes will not alter any assumptions or change any mitigation actions in the
radiological consequence evaluations in the FSAR. The applicable radiological dose acceptance
criteria will continue to be met.

Therefore, the proposed changes do not involve a significant increase in the probability or
consequences of an accident previously evaluated.

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

Response: No.

The ABB-NV correlation was originally developed for Combustion Engineering fuel designs, and
has also been qualified and licensed for Westinghouse fuel applications for the fuel region below
the first mixing vane grid where the W-3 correlation is currently applied. The WLOP correlation
is developed for DNBR calculations at low pressure conditions. The W-3A correlations, which are
based exclusively on DNB data from rod bundle tests, have a wider applicable range and are more
accurate than the W-3 correlation, leading to increased DNB margin in the plant safety analyses.
The NRC-approved ABB-NV and WLOP correlation 95/95 DNBR limits with the VIPRE-W code
are 1.13 and 1.18, respectively.

I —
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The proposed change does not create the possibility of a new or different kind of accident from any
accident previously evaluated, as the change is simply allowing the use of more accurate
correlations when evaluating DNBR. The change does not involve any physical changes to the
facility.

Likewise, revising TS 2.1.1.1 to present the DNBR safety limit calculated using the WRB-2
methodology, without uncertainties being applied, does not introduce any new or different failure
mode from what has been previously been evaluated. The change does not involve any change to a
methodology, including how uncertainties are calculated and accounted for, nor does it involve any
physical change to the facility.

Collectively, and based on the above, the proposed changes do not create the possibility of a new
or different kind of accident from any accident previously evaluated.

. Does the proposed change involve a significant reduction in a margin of safety?
Response: No.

The ABB-NV correlation was originally developed for Combustion Engineering fuel designs, and
has also been qualified and licensed for Westinghouse fuel applications for the fuel region below
the first mixing vane grid where the W-3 correlation is currently applied. The WLOP correlation
is developed for DNBR calculations at low pressure conditions. The W-3A correlations, which are
based exclusively on DNB data from rod bundle tests, have a wider applicable range and are more
accurate than the W-3 correlation, leading to increased DNB margin in the plant safety analyses.
Therefore, the proposed change does not involve a significant reduction in a margin of safety.

The currently listed Safety Limit in TS 2.1.1.1 for DNBR of 1.22 is calculated with some
uncertainties statistically combined into the 1.17 value calculated using the WRB-2 methodology.
These uncertainties are combined using the RTDP methodology described in WCAP-11397-P-A.
Callaway FSAR Section 4.4.1.1 discusses which uncertainties are statistically combined into the
correlation limit.

Revising TS 2.1.1.1 to present the DNBR safety limit calculated using the WRB-2 methodology,
without uncertainties being applied, does not represent a change in methodology, but rather allows
for changes in calculated uncertainties using methodologies previously approved for Callaway
without requiring a license amendment. The proposed TS 2.1.1.1 revision does not represent a
change in methodology for performing analyses.

The proposed changes do not eliminate any surveillances or alter the frequency of surveillances
required by the Technical Specifications. The nominal RTS and ESFAS trip setpoints (as well as
the associated allowable values) will remain unchanged. None of the acceptance criteria for any
accident analysis will be changed.
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As there is no change to the source term, radiological release, or does mitigation functions
assumed in the accident analysis, the proposed changes have no impact on the radiological
consequences of a design basis accident.

Based on the above, the proposed changes do not involve a significant reduction in a margin of
safety.

In consideration of all of the above, Ameren Missouri concludes that the proposed changes present 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.

5.0 ENVIRONMENTAL EVALUATION

The proposed change 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 change does not involve (i) a significant hazards
consideration, (ii) a significant change in the types or a 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 change 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 change. |

6.0 REFERENCES
1. A. Leidich, et. al., “Extended Application of ABB-NV Correlation and Modified
ABB-NV Correlation WLOP for PWR Low Pressure Applications,” WCAP-
14565-P-A Addendum 2-P-A (Proprietary), April 2008

2, D. 8. Huegel, J. D. Andrachek, and C. E. Morgan, “Generic Methodology for
Expanded Core Operating Limits Report,” WCAP-14483-A, January 1999.
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SLs
2.0

2.0 SAFETY LIMITS (SLs)

21 SLs
2.1.1 Reactor Core SLs
In MODES 1 and 2, the combination of THERMAL POWER, Reactor Coolant
System (RCS) highest loop average temperature, and pressurizer pressure shall
not exceed the limits specified in the COLR,; and the following SLs shall not be
exceeded:
2.1.11 The desigr-limitgdeparture from nucleate boiling ratio (DNBR) shall
be malntalned > -1-22 for tfaﬁﬂente-anab‘zed-usmg-ﬂae-sevwed
2112 The peak fuel centerline temperature shall be maintained < 5080°F,
decreasing by 58°F per 10,000 MWd/MTU of burnup.
2.1.2 RCS Pressure SL
In MODES 1, 2, 3, 4, and 5, the RCS pressure shall be maintained < 2735 psig.
2.2 SL Violations
2.2.1 If SL 2.1.1 is violated, restore compliance and be in MODE 3 within 1 hour.
2.2.2 IfSL 2.1.2is violated:

2221 In MODE 1 or 2, restore compliance and be in MODE 3 within 1
hour.
2222 In MODE 3, 4, or 5, restore compliance within 5 minutes.

CALLAWAY PLANT 2.0-1 Amendment 183




5.6 Reporting Requirements

Reporting Requirements
5.6

4.

10.

11.

12.

WCAP-12610-P-A, “VANTAGE + FUEL ASSEMBLY REFERENCE
CORE REPORT."

WCAP-11397-P-A, “REVISED THERMAL DESIGN
PROCEDURE.”

WCAP-14565-P-A, “VIPRE-01 MODELING AND QUALIFICATION
FOR PRESSURIZED WATER REACTOR NON-LOCA THERMAL-
HYDRAULIC SAFETY ANALYSIS.”

WCAP-10851-P-A, “IMPROVED FUEL PERFORMANCE
MODELS FOR WESTINGHOUSE FUEL ROD DESIGN AND
SAFETY EVALUATIONS.”

WCAP-15063-P-A, “WESTINGHOUSE IMPROVED
PERFORMANCE ANALYSIS AND DESIGN MODEL (PAD 4.0)."

WCAP-8745-P-A, “DESIGN BASES FOR THE THERMAL
OVERPOWER DT AND THERMAL OVERTEMPERATURE DT
TRIP FUNCTIONS.”

WCAP-10965-P-A, “"ANC: A WESTINGHOUSE ADVANCED
NODAL COMPUTER CODE.”

WCAP-11596-P-A, “QUALIFICATION OF THE PHOENIX-P/ANC
NUCLEAR DESIGN SYSTEM FOR PRESSURIZED WATER
REACTOR CORES.”

WCAP-13524-P-A, “APOLLO: A ONE DIMENSIONAL NEUTRON
DIFFUSION THEORY PROGRAM.”

c. The core operating limits shall be determined such that all applicable
limits (e.g., fuel thermal mechanical limits, core thermal hydraulic limits,
Emergency Core Cooling Systems (ECCS) limits, nuclear limits such as
SDM, transient analysis limits, and accident analysis limits) of the safety
analysis are met.

d. The COLR, including any midcycle revisions or supplements, shall be
provided upon issuance for each reload cycle to the NRC.

13. WCAP-14565-P-A Addendum 2-P-A, “Extended Application of ABB-NV Correlation and
Modified ABB-NV Correlation WLOP for PWR Low Pressure Applications."

(continued)

CALLAWAY PLANT

5.0-24 Amendment 190 |
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PROPOSED TECHNICAL SPECIFICATION BASES PAGE MARKUPS
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Reactor Core SLs
B2.1.1

B 2.0 SAFETY LIMITS (SLs)

B 2.1.1 Reactor Core

BASES

SLs

BACKGROUND

GDC 10 (Ref. 1) requires that specified acceptable fuel design limits are
not exceeded during steady state operation, normal operational
transients, and anticipated operational occurrences (AOOs). This is
accomplished by having a departure from nucleate boiling (DNB) design
basis, which requires that the minimum departure from nucleate boiling

Icorrelation i

To meet this correlation limit

ratio (DNBR) of the limiting rocﬂpurmg Condition | and Il events is greater

than or equal to the DNBR design limits in-meeting this-desigr-basis, for

design basis while accounting
for uncertainties,

above the design limit
DNBR to offset known
DNBR penalties and to
provide DNBR margin for
operating and design
flexibility.

[non-RTDP transients.
These transients are

WLOP DNB correlation,
as applicable for the
specific transient. The
correlation limits for
WRB-2, W-3, ABB-NV,
and WLOP are 1.17, 1.30,
1.13, and 1.18,
respectively.

analyzed using the /
WRB-2, W-3, ABB-NV, or

Revised Thermal Design Procedure (RTDP) analyses, uncertainties in
plant operating parameters, nuclear and thermal parameters, fuel
fabrication parameters, computer codes, and DNB correlation (WRB-2)
predictions are combined statistically to obtain the overall DNBR
uncertainty factor. This DNBR uncertainty factor is used to define the
design limit DNBR, which corresponds to a 95% probability with 95%
confidence that DNB will not occur on the limiting fuel rods during
Condition | and |l events. Since the parameter uncertainties are
considered in determining the RTDP design limit DNBR values, the plant
safety analyses are performed using input parameters at their normal
values. The design limit DNBR values are 1.21 and 1.22 for thimble and
typical cells, respectively, for VANTAGE 5 fuel. In addition, margin has
been malntamed by meetlng safety analysns DNBR limits ef—1—5569d—1—59

The restrictions of this SL prevent overheating of the fuel and cladding, as
well as possible cladding perforation, that would result in the release of
fission products to the reactor coolant. Overheating of the fuel is
prevented by maintaining the steady state peak linear heat rate (LHR)
below the level at which fuel centerline melting occurs. Overheating of
the fuel cladding is prevented by restricting fuel operation to within the
nucleate boiling regime, where the heat transfer coefficient is large and
the cladding surface temperature is slightly above the coolant saturation

(continued)

CALLAWAY PLANT

B2.1.1-1 Revision 7



BASES

NO CHANGE TO Reactor Core SLs
THIS PAGE B2.1.1

BACKGROUND
(CONTINUED)

temperature. Fuel centerline melting occurs when the local LHR, or
power peaking, in a region of the fuel is high enough to cause the fuel
centerline temperature to reach the melting point of the fuel. Expansion
of the pellet upon centerline melting may cause the pellet to stress the
cladding to the point of failure, allowing an uncontrolled release of activity
to the reactor coolant. Reference 4 further discusses the fuel centerline
temperature design basis.

Operation above the boundary of the nucleate boiling regime could resuit
in excessive cladding temperature because of the onset of DNB and the
resultant sharp reduction in heat transfer coefficient. Inside the steam
film, high cladding temperatures are reached, and a cladding water
(zirconium water) reaction may take place. This chemical reaction results
in oxidation of the fuel cladding to a structurally weaker form. This
weaker form may lose its integrity, resulting in an uncontrolled release of
activity to the reactor coolant.

The proper functioning of the Reactor Trip System (RTS) and steam
generator safety valves prevents violation of the reactor core SLs.

APPLICABLE
SAFETY
ANALYSES

The fuel cladding must not sustain damage as a result of normal
operation and AOOs. The reactor core SLs are established to preclude
violation of the following fuel design criteria:

a. There must be at least 95% probability at a 95% confidence level
(the 95/95 DNB criterion) that the limiting hot fuel rod in the core
does not experience DNB; and

b. The hot fuel pellet in the core must not experience centerline fuel
melting.

The Reactor Trip System Allowable Values in Table 3.3.1-1, in
combination with all the LCOs, are designed to prevent any anticipated
combination of transient conditions for Reactor Coolant System (RCS)
temperature, pressure, RCS flow, Al, and THERMAL POWER level that
would result in a departure from nucleate boiling ratio (DNBR) of less than
the DNBR limit and preclude the existence of flow instabilities.

Protection for these reactor core SLs is provided by the proper operation
of the steam generator safety valves and the following automatic reactor
trip functions:

a. High pressurizer pressure trip;

(continued)
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APPLICABLE b. Low pressurizer pressure trip;

SAFETY

ANALYSES C. Low reactor coolant system flow;

(CONTINUED)

d. Overtemperature AT trip;
e Overpower AT trip; and
f. Power Range Neutron Flux trip.
The SLs represent a design requirement for establishing the RTS
Allowable Values identified previously. LCO 3.4.1, "RCS Pressure,
Temperature, and Flow Departure from Nucleate Boiling (DNB) Limits,"
and the assumed initial conditions of the safety analyses (as indicated in
the FSAR, Ref. 2) provide more restrictive limits to ensure that the SLs
are not exceeded.

SAFETY LIMITS The reactor core safety limits figure provided in the COLR shows the loci

of points of THERMAL POWER, pressurizer pressure, and average
temperature below which the calculated DNBR is not less than the design
limit DNBR values, the average enthalpy in the hot leg is less than or
equal to the enthalpy of saturated liquid, or the exit quality is within the
limits defined by the DNBR correlation.

The reactor core SLs are established to preclude the violation of the
following fuel design criteria:

a. There must be at least a 95% probability at a 95%
confidence level (the 95/95 DNB criterion) that the hot fuel
rod in the core does not experience DNB; and

b. There must be at least a 95% probability at a 95%
confidence level that the hot fuel pellet in the core does not
experience centerline fuel melting.

The reactor core SLs are used to define the various RTS functions that the
above criteria are satisfied during steady state operation, normal operating
transients, and anticipated operational occurrences (AOOs). To ensure
that the RTS precludes the violation of the above criteria, additional criteria
are applied to the Overtemperature AT and Overpower AT reactor trip
functions. That is, it must be demonstrated that the average enthalpy in
the hot leg is less than or equal to the saturation enthalpy and that the core

(continued)
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SAFETY LIMITS
(CONTINUED)

exit quality is within the limits defined by the DNBR correlation.
Appropriate functioning of the RTS ensures that for variations in the
THERMAL POWER, RCS pressure, RCS average temperature, RCS flow
rate, and Al that the reactor core SLs will be satisfied during steady state
operation, normal operational transients, and AOOs.

Reference 4 discusses the fuel temperature design basis. Figure 15.0-1 of
Reference 2 depicts the protection provided by the Overpower AT reactor
trip function against fuel centerline melting.

APPLICABILITY

SL 2.1.1 only applies in MODES 1 and 2 because these are the only
MODES in which the reactor is critical. Automatic protection functions are
required to be OPERABLE during MODES 1 and 2 to ensure operation

within the reactor core SLs. The steam generator safety valves or
automatic protection actions serve to prevent RCS heatup to the reactor
core SL conditions or to initiate a reactor trip function, which forces the
unit into MODE 3. Allowable Values for the reactor trip functions are
specified in LCO 3.3.1, "Reactor Trip System (RTS) Instrumentation." In
MODES 3, 4, 5, and 6, Applicability is not required since the reactor is not
generating significant THERMAL POWER.

SAFETY LIMIT
VIOLATIONS

The following SL violation responses are applicable to the reactor core
SLs. If SL 2,1.1 is violated, the requirement to go to MODE 3 places the
unit in a MODE in which this SL is not applicable.

The allowed Completion Time of 1 hour recognizes the importance of
bringing the unit to a MODE of operation where this SL is not applicable,
and reduces the probability of fuel damage.

REFERENCES

1. 10 CFR 50, Appendix A, GDC 10.
2. FSAR, Chapter 15.
3. FSAR Section 4.4.1.1.

4, FSAR Section 4.4.1.2.
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SLs
2.0

2.0 SAFETY LIMITS (SLs)

2.1 SLs
2.1.1 ctor Cor s
In MODES 1 and 2, the combination of THERMAL POWER, Reactor Coolant

System (RCS) highest loop average temperature, and pressurizer pressure shall
not exceed the limits specified in the COLR; and the following SLs shall not be

exceeded:

2111 The departure from nucleate boiling ratio (DNBR) shall be
maintained > 1.17 for the WRB-2 DNB correlation.

2.1.1.2 The peak fuel centerline temperature shall be maintained < 5080°F,

decreasing by 58°F per 10,000 MWd/MTU of burnup.
2.1.2 RCS Pressure SL

In MODES 1, 2, 3, 4, and 5, the RCS pressure shall be maintained <2735 psig.

2.2 SL Violations

2.2.1 If SL 2.1.1 is violated, restore compliance and be in MODE 3 within 1 hour.

2.2.2 If SL 2.1.2 is violated:

2.2.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>