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P.0. Box 16631 «

Columbus, OH 43216

INDIANA
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AEP:NRC:1071E

Donald C. Cook Nuclear Plant Units 1 and 2

Docket Nos. 50-315 and 50-316

License Nos. DPR-58 and DPR-74

UNIT NO. 2 CYCLE 8 RELOAD LICENSING, PROPOSED TECHNICAL
SPECIFICATIONS FOR UNIT 2 CYCLE 8, AND RELATED

UNIT 1 PROPOSALS

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, D.C. 20555

Attn: T. E. Murley

February 6, 1990

Dear Dr. Murley:

This letter and its attachments constitute an application for
amendment to the Technical Specifications (T/Ss) for Donald G. Cook
Nuclear Plant Units 1 and 2. This amendment is requested to support
the Cycle 8 reload of Unit 2. Indiana Michigan Power Company will
reload the Donald C. Cook Nuclear Plant Unit No. 2, Cycle 8 with
Westinghouse Vantage 5 (V5) fuel assemblies. Westinghouse has
replaced Advanced Nuclear Fuels Corporation (ANF) as the fuel
supplier for Unit 2. The majority of these proposed T/S changes are
related to the change to Westinghouse fuel and reload analysis
methodology. As discussed below, certain related Unit 1 T/S changes
are also proposed. Entry into Mode 4 for Cycle 8 is anticipated to
occur on or about August 24; 1990.

Content of the Submittal

This submittal addresses two issues in addition to the proposed T/S
changes for the Unit 2 core for Cycle 8. These are:

1) The Unit 2 Licensing Basis

When Unit 2 was relicensed for Cycle 6 operation, a mnewly
revised Exxon Nuclear Company, Inc. (now Advanced Nuclear
Fuels Corporation) methodology was employed. This
methodology was based on the NRG's Standard Review Plan
(NUREG-0800). As a result, seven events not in the Unit 2
licensing basis were analyzed. These seven events will
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not be analyzed for Unit 2 Cycle 8 or subsequent cycles.
This issue was discussed with the staff on June 12, 1989.
It is addressed in more detail in Attachment 8.

2) Proposed Changes to the Unit 1 T/Ss

There are a few changes to the Unit 1 T/Ss being proposed.
These occur where the justification for a proposed Unit 1
T/S change is essentially identical to the justification
for a similar change to the Unit 2 T/Ss. By proposing the
change for both units, efficiency is achieved in the
review effort. 1In addition, the T/Ss for the units are
maintained more nearly alike.

The Generic Letter 88-16 Submittal

In parallel with this submittal, we are submitting our proposed T/S
changes for Unit 2 in response to Generic Letter 88-16, "Removal of
Cycle Specific Parameter Limits from Technical Specifications." Our
identifier for the Generic Letter submittal is AEP:NRC:1077A. 1In
AEP:NRC:1077A we propose a Core Operating Limits Report (COLR) for
Donald C. Cook Nuclear Plant Unit 2. We will need your response to
this submittal as soon as possible. If the staff cannot approve our
Generic Letter 88-16 submittal, it will be necessary to propose
additional T/S changes for Cycle 8 that would have been submitted in
the COLR document. These proposed T/S changes would include:

o , moderator temperature coefficient (MIC),

o MIC 300 ppm MTC surveillance acceptance criterion,

o all rods out (ARO) position and control rod insertion
limits,
o axial flux difference allowable deviation, and axial flux

difference target band,

o FQ and K(Z)

N
o Fg and FAH
The values of most of these parameters are different from those for

Cycle 7. Attachment 7 contains the values of the above parameters
currently planned for Cycle 8.

slope

Please advise us before March 31, 1990 of your intentions regarding
our COLR submittal so that we can take appropriate action to ensure
timely approval of this submittal.
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Organization of the Submittal

This submittal is organized to facilitate the reviewer'’s task. A
detailed description of the organization of the submittal is found
at the beginning of Attachment.1l. This description will direct the
reviewer to the locations of the significant hazards consideration
analysis, proposed T/S changes, and supporting documentation.

Other Licensing Considerations

1) Environmental Aspects of Extended Burnup Fuel

The Unit 2 Cycle 8 fresh fuel assemblies will be limited
to 4.2 weight percent U-235 and at discharge will not
exceed 56,000 MWD/MTU. The environmental aspects of
extended burnup fuel were addressed in a previous
submittal identified as AEP:NRC:1071F.

2) Feedwater System Malfunctions Causing an Increase in
Feedwater Flow

Review of this non-LOCA accident is continuing. If this
review requires any change to the information supplied in
Attachment 4, Appendix B, Section B.3.8a.2, the staff will
be notified prior to April 15, 1990. We do not
anticipate that any change will be required.

These proposed T/S changes have been reviewed by the Plant Nuclear
Safety Review Committee and by the Nuclear Safety and Design Review
Committee.

In compliance with the requirements of 10 CFR 50.91(b) (10), copies
of this letter and its attachments have been transmitted to

Mr. R. C. Callen of the Michigan Public Service Commission and the
Michigan Department of Public Health.

This document has been prepared following Corporate procedures that
incorporate a reasonable set of controls to ensure its accuracy and
completeness prior to signature by the undersigned.

Sincerely,

M. P. Alexich
Vice President

1dp

Attachments
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ce: D. H., Williams, Jr.
A. A. Blind - Bridgman
R. G. Callen
G. Charnoff
A. B. Davis - Region III
NRC Resident Inspector - Bridgman
NFEM Section Chief
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1.0 INTRODUCTION AND CONCLUSIONS

Donald C. Cook Nuclear Plant Unit 2 (Cook Nuclear Plant Units 2) is currently operating in
Cycle 7 with an Advanced Nuclear Fuels (ANF) core. Beginning with Cycle 8, it is planned to
refuel and operate with the Westinghouse VANTAGE 5 improved fuel design except for the
inclusion of a Debris Filter Bottom Nozzle instead of the VANTAGE 5 bottom nozzle. As a
resylt, future transition core loadings would range from approximately 40% VANTAGE 5 and
60% ANF to eventually an all VANTAGE 5 fueled core. The VANTAGE 5 fuel assembly was
designed as a modification to the current Westinghouse Optimized Fuel Assembly (OFA) design
(Reference 1). :

The VANTAGE 5 design features were conceptually packaged to be licensed as a single entity.
This was accomplished via the NRC review and approval of the "VANTAGE 5 Fuel Assembly
Reference Core Report,” WCAP-10444-P-A (Ret;ercn'ce 2). The initial irradiation of a fuel region
containing all the VANTAGE $ design features occurred in the Callaway Plant in November 1987.
The Callaway VANTAGE 5 licensing submittal was made to the NRC on March 31, 1987
(ULNRC-1470, Docket No. 50-483). NRC approval was received in October 1987. Several of the
VANTAGE $§ design features, such as axial blankets, Reconstitutable Top Nozzles, extended burnup
modified fuel assemblies and Integral Fuel Burnable Absorbers have been successfully licensed as

individual design features and are currently in operating Westinghouse plants.
A brief summary of the VANTAGE 5 design features and major a(ivantages of the improved fuel
design and the Debris Filter Bottom Nozzle are given below. These features and figures illustrating

the design are presented in more detail in Section 2.0.

Integral Fuel Burnable Absorber (IFBA) - The IFBA features a zirconium diboride coating on the

fuel pellet surface on the central portion of the enriched UO, pellet stack. In a typical reload
core, approximately one third of the fuel rods in the feed region are expected to include IFBAs.

IFBAs provide power peaking and moderator temperéture coefficient control.



Intermediate Flow Mixer (IFM) Grids - Three IFM grids located between the three uppermost

Zircaloy-H grids provide increased DNB margin. Increased margin permits an increase in the

design basis FNAH and Fq.

Reconstitutable Top Nozzle (RTN) - A mechanical disconnect feature facilitates the top nozzle

removal. Changes in the design of both the top and bottom nozzles increase burnup margins by

providing additional plenum space for fission gas accommodation and room for fuel rod growth.

Extended Burnup - The VANTAGE 5 fuel design will be capable of achieving extended burnups.
The basis for designing to extended bumlip is contained in the approved Westinghouse extended
burnup topical WCAP-10125-P-A (Reference 3).

Blankets - The axial blankets consist of a nominal six inches of natural UO, pellets at each end
of the fuel stack to reduce neutron leakage. Loading patterns utilizing radial blankets are’ shown

‘to further improve uranium utilization and provide additional pressurized thermal shock margin.

Debris Filter Bottom Nozzle (DFBN) - This bottom nozzle is designed to inhibit debris from

entering the active fuel'region of the core and thereby improves fuel performance by minimizing

debris related fuel failures. The DFBN is a low profile bottom nozzle design made of stainless steel,

with reduced plate thickness and leg height. The DFBN is structurally and hydraulically equivalent

to the existing low profile bottom nozzle. |

This submittal is to serve as a reference safe‘ty evaluation/analysis report for the region-by-region

reload transition from the present Donald C. Cook Unit 2 ANF fueled core to an all VANTAGE 5

fueled core. This submittal examines the differences between the VANTAGE 5 and the ANF -
fuel assembly desings andevaluates the effect of these differences on the cores during the transition™
to an all VANTAGE S5 core. Although it is anticipated that the Cook Nuclear Plant Unit 2 will
be ‘initially operated in Cycle 8 at the currently licensed core power level of 3411 MW, unless’
kéeciﬁcally indicated, the VANTAGE 5 core evaluations and analyses were performed to support
_ an uprate to a core thermal power level of 3588 MWt. The following assumptions made in the
safety evaluations and anzilyses: a full power of FNAH of 1.62 for the VANTAGE 5§ fuel and 1.55
for the ANF fuel, maximum Fq of 2.22 for the VANTAGE 5 fuel and 2.10 for the ANF fuel and

a 15% peak and 10% average steam generator tube plugging level.

2



The approved Westinghouse Revised Thermal Design Procedure (RTDP) is used in the DNB
analyses of both VANTAGE 5 and ANF fuel assemblies for all DNB related accidents, excluding
transients such as the hypotheti6a11 steamline break where RTDP methodology is not applicable.

For such transients standard DNB design methods are used. The WRB-2 DNBR correlation is

used in the VANTAGE S5 DNB analyses. The ANF fuel is éinalyzed by using the W-3 DNB *

correlation.

The standard reload design methods described in Reference 4 and will be used as a basic reference
document in support of future Cook Nuclear Plant Unit 2 Reload Safety Evaluations (RSEs) for
VANTAGE 5 fuel reloads. Sections 2.0 through 5.0 summarize the Mechanical, Nuclear, Thermal
and Hydraulic, and Accident Evaluations, respectively. Section 6.0 gives a summary of the changed
needed to the Technical Specifications. Appendices A and B contain the Technical Specification
change pages and non-LOCA safety analyses results, respectively. Appendix C contains the large
and small break LOCA safety analyses. | :

Consistent with the Westinghouse standard reload methodology, Reference 4 parameters are chosen
to maximize the applicability of the safety evaluations for future cycles. The objective of
subsequent cycle specific RSEs will be to :/erify that applicable' safety limits are satisfied based on
the reference evaluation/analyses established in this RTSR.

In order to demonstrate early performance of the VANTAGE 5 design product features in a
commercial reactor, four VANTAGE 5 demonstration assemblies (17x17) were loaded into- the
V. C. Summer Unit 1 Cycle 2 and began power production in December of 1984. These assemblies
completed one cycle of irradiation in October of 1985 with an average burnup of 11,357
MWD/MTU. Post-irradiation examinations showed all 4 demonstration assemblies were of good
mechanical integrity. No mechanical damage or wear was evident on any of the VANTAGE 5
components. Likewise, the IFM grids on the VANTAGE 5 demonstration assemblies had no effect
on the adjacent fuel assemblies. All four demonstration assemblies were reinserted into V. C.
Summer 1 for a second cycle of irradiation. This cycle was completed in March of 1987, at which

time the demonstration assemblies achieved an average burnup of about 30,000 MWD/MTU. The

observed behavior of the four demonstration assemblies at the end of 2 cycles of irradiation was .

as good as that observed at the end of the first cycle of irradiation. The four assemblies were

inserted for a third cycle of irradiation which was completed in November of 1988 (EOC burnup




46,000 MWD/MTU). Post-irradiation examinations showed all four assemblies were still in good

mechanical condition.

In addition to V. C. Summer, individual VANTAGE 5 product features have been demonstrated
at other nuclear plants. IFBA demonstration fuel rods have been irradiated in Turkey Point
Units 3 and 4 for two reactor cycles. Unit 4 contains 112 fuel rods equally distributed in four
demonstration assemblies. The IFBA coating performed well with no loss of coating integrity or

adherence. The IFM grid feature has been demonstrated at McGuire Unit 1. Thé demonstration

assembly at McGuire was irradiated for three reactor cycles and showed good mechanical integrity.-

Several full regions of VANTAGE 5 fuel are currently in operation.

The results of the safety evaluations and analyses described herein lead to the following conclusions:

1. . The Westinghouse VANTAGE 5 reload fuel assemblies for the Cook Nuclear Plant Unit 2
are mechanically and hydraulically compatible with the current ANF fuel assemblies, control
rods, and reactor internals interfaces. The VANTAGE 5 fuel assemblies satisfy the current

design bases.

2. The VANTAGE 5 fuel assembly responses under seismic and LOCA excitations were
determined using the analytical model representation of the reactor core. Analysis of the
17x17 VANTAGE 5 fuel assembly component stresses and grid impact. forces due to
postulated faulted condition accidents verified that the VANTAGE 5 fuel assembly design

is structurally acceptable. '

3. Changes in the nuclear characteristics due to the transition from ANF to VANTAGE 5 fuel

will be within the range normally seen from cycle to cycle due to fuel management effects.

4, Plant operating limitations given in the Technical Specifications will be satisfied with the.

proposed changes noted in Section 6.0 of this report. The plant can safety operate at its
‘current licensed power of 3411 MWt with average steam generator tube plugging levels up
to 10% and peak plugging up to 15%. A reference is established upon which to base
Westinghouse reload safety evaluations for future reloads with VANTAGE 5 fuel.




2.0 MECHANICAL EVALUATION

This Section evaluates the mechanical design and the compatibility of the 17x17 VANTAGE § fuel
assembly with the current 17x17 ANF fuel assemblies during the transition through mixed-fuel cores
to all VANTAGE 5 fuel cores at the Cook Nuclear Plant Unit 2. The VANTAGE 5 fuel assembly
has been designed to be compatible with Westinghouse designed LOPAR and Optlmlzed Fuel
Assemblies (OFA), reactor internals interfaces, the fuel handling equnpment and refuelmg
equipment.

'I'he?VANTAGE S5 design is compatible with and is an acceptable replacement for the Cook
Nuclear Plant Unit 2 containing fuel of the ANF 17x17 design. The VANTAGE 5 design

dimensions, as shown in Figure 2.1, are essential equivalent to the ANF 17x17 design from an

exterior assembly envelope and reactor internals interface standpoint. Table 2.1 provides a
comparison of the VANTAGE 5 and ANF 17x17 fuel assembly design parameters. The design
basis and design limits for VANTAGE 5 are essentially the same as those for the Westinghouse
LOPAR design.

The significant new-mechanical features of-the VANTAGE 5 design relative to the current ANF
17x17 fuel assembly include the following:

Integral Fuel Burnable Absorber (IFBA)
Intermediate Flow Mixer (IFM) Grids
Reconstitutable Top Nozzle (RTN)
Extended Burnup Capability

Axial Blankets

© © ©0 O o

The VANTAGE 5 fuel assembly design for Cook Nuclear Plant Unit 2 cycle 8 operation will also
include the Debris Filter Bottom Nozzle (DFBN). The debris filter feature will reduce the
possibility -of fuel rod damage due to debris-induced fretting.

Fuel Rod Perforr‘nance

Fuel rod design evaluations for the VANTAGE 5 fuel are performed using the NRC approved
models in References 5 and 6 and the NRC approved extended burnup design methods in
Reference 3 to demonstrate that all fuel rod design bases are satisfied.



There is no effect from a full rod design standpoint due-to having fuel with more than one type
of geometry simultaneously residing in the core during the transition cycles.” The mechanical fuel
rod design evaluation for each region incorporates all appropriate desigri features of the region,
including any changes to the fuel rod or pellet geometry from that of previous fuel regions.
Analysis of IFBA rods includes any geometry changes necessary to model the presénce of the
burnable absorber, and conservatively| models the helium gas release from‘ the ZrB, coating.

Fuel performance evaluations are completed for each fuel region to demonstrate that the design
criteria will be satisfied for all fuel rod types in the core under the planned operating conditions.
Any éhanges from the plant operating conditions originally evaluated for the mechanical désign of
a fuel region (for example, a power uprating or an increase in the peaking factors) are addressed

for all affected fuel regions when the plant change is to be implemented.

Grid and Guide Thimble Assemblies
VANTAGE 5 top and bottom grids are fabricated from Inconel with intermediate structural grids

being fabricated from Zircaloy-4. The ANF spacer grids are bi-metallic and are constructed from
Zircaloy-4 with Inconel springs. The VANTAGE 5 top and'bottom Inconel grids (non-mixing vane
type) have a snag-resistant design feature which minimizes assembly interaction during core
loading/unloading. The VANTAGE 5 Inconel grids are also similar in design to the Inconel grids
‘of the Westinghouse LOPAR fuel assemblies. Design differences between Westinghouse
VANTAGE 5 and LOPAR fuel assemblies include 1) the grid spring and dimple heights have been
modified to accommodate a reduced diameter fuel rod, 2) the grid spring force has been reduced

in the top grid and 3) grid straps are somewhat thicker and higher.

The Intermediate Flow Mixer (IFM) grids shown in Figure 2 are located in the three uppermost
spans between the Zircaloy-4 mixing vane structural grids and incorporate a similar mixing vane
array. The primary function of the IFM grid is to provide mid-span flow mixing in. the hottest fuel
assembly spans. Each IFM grid cell contains four dimples which are designed to prevent mid-
span channel closure in the spans containing IFMs and fuel rod contact with the IFM mixing vanes..
This simplified cell arrangcme,nt allows for short grid cells so that the IFM grid can accomplish its

flow mixing objective with minimal pressure drop.




The IFM grids are not intended to be structural members. The outer strap configuration was
designed similar to current fuel designs to preclude grid hang-up and damage during fuel handling.
Additionally, the grid envelope is smaller which further minimizes the potential for damage and
reduces calculated forces during sewismic/LOCA events. A coolable geometry is, therefore, assured

at the IFM grid elevation, as well as at the structural grid elevation.

The:VANTAGE 5. guide thimble ID provides an adequate nominal diametral clearance of 0.061
inch for the control rods. For accident analyses, a 2.7 seconds scram time to the dashpot is used
for the VANTAGE 5 assembly. The 0.5 second incrase in rod drop time for VANTAGE 5 as
compared to LOPAR is due mainly to larger fuel assembly pressure drop attributed to VANTAGE
5 IFM grids. The increase in pressure drop results in increased RCCA resistance during rod drop
excursions. Using conservative analytical techniques, the results of rod drop time calculations for
Cook Nuclear Plant Unit 2 indicate tha't the specific scram time to the VANTAGE 5 dashpot is
within the 2.7 seconds Technical Specifications limit. Thus, all safety limits associated with RCCA
scram are satisfied. The VANTAGE 5 thimble tube ID provides sufficient diametral clearance for
burnable absorber and source rods.

-

Mechanical Compatibility of Fuel Assemblies

Based on evaluations of design differences, it is concluded that VANTAGE 5 is mechanically
compatible with both ANF and Westinghouse LOPAR fuel assemblies. The VANTAGE 5 fuel rod
mechanical design bases remain unchanged from the Westinghouse LOPAR fuel assemblies used

previously in Cook Nuclear Plant Unit 2.

Rod Bow
It is predicted that the 17x17 VANTAGE 5 fuel rod bow magnitudes will be bounded by by
Westinghouse 17x17 LOPAR assembly rod bow data. The current NRC approval methodology for

comparing rod bow for different assembly designs is given in Reference 7.

Rod bow in the VANTAGE S fuel rods containing IFBAs is not expected to differ in magnitude
or frequency from that currently observed in both Westinghouse LOPAR and OFA fuel rods under
similar operating conditions. No indications of abnormal rod bow have been observed during visual
or dimensional inspections performed on test IFBA rods. Rod growth measurements were also

within predicted bounds.



' Fuel Rod Wear

Fuel rod wear is dependent on both the support provided by the fuel assembly and the flow
environment to which it is subjected. Due to the VANTAGE 5 fuel assembly design employing
different guide thimble tube diameter as compared to the ANF 17x17 design in addition to
intermediate flow mixer (IFM) grids, an unequal axial pressure distribution results between the ANF
and VANTAGE 5 fuel assembly designs. Because of the major hardware differences between ANF
17x17'and VANTAGE S design, evaluations were performed to evaluate hydraulically compatability
of the two designs.

Hydraulic compatibility of VANTAGE S and ANF 17x17 fuel assembly designs was demonstrated
by 1) showing that the ANF 17x17 fuel assembly was hydraulically compatible to the Westinghosue
17x17 OFA fuel assemblies, 2) referring to the study that showed Westinghouse 17x17 OFA fuel
assemblies are hydraulically compatible with VANTAGE 5 fuel assemblies an(i 3) making direct
analyses of hydraulic compatibility of the ANF 17x17 fuel assemblies to the VANTAGE 5 fuel

assemblies.

The aforementioned evaluiation demonstrated the ANF 17x17 fuel assembly design to be
hydraulically compatible with the Westinghouse 17x17 OFA design. Evaluations have also been
performed to demonstrate compatibility of the Westinghouse VANTAGE 5 and LOPAR fuel
assembly designs. VANTAGE 5 fuel rod wear predictions were extrapolated from full scale
hydraulic test of a VANTAGE 5 assembly adjacent to a 17x17 OFA assembly since vibration test
results indicated that the crossflow effects produced by this fuel assembly combination would have

the most detrimental effect on fuel rod wear.

Results of wear inspection and analysis discusséd in Reference 2, Appendix A.1.4 revealed that the “
VANTAGE 5 fuel assembly wear characteristic was similar to that of the 17x17 OFA when both |
sets of data were normalized to the same test duration time. It was concluded that the VANTAGE
5 fuel rod wear would be less that the maximum wear depth established, Reference 8, for the 17x17
OFA at end-of-life condition.

In the hydraulic test of the 17x17 Optimized Fuel Assembly, some grid cell sizes were set such thaf

small gaps existed between the grid support points and fuel rod clad. Other cells were set with




various values of spring preload. These grid/clad support conditions compare favorably with those
used in the fretting wear test performed on the ANF 17x17 proof-of-fabrication fuel assembly. The

clad wear results indicative of hydraulic testing of the 17x17 Optimized Fuel Assembly with gaps

and minimum preload is a conservative prediction of the 17x17 ANF wear during transition.

Seismic/LOCA Impact on Fuel Assemblies

~ An evaluation of the VANTAGE 5 fuel assembly structural integrity considering the lateral effect:

of LOCA and seismic loading has been performed.

The VANTAGE 5 fuel assembly is structurally equivalent to the LOPAR and ANF fuel designs.
The main differences between these designs are six Zircaloy-4 grids, three additional IFM grids, and
optimized fuel rods. The load bearing capability for the Zircaloy-4 grids and flow mixers under the
faulted condition loadings has been analyzed. The results indicated that 17x17 VANTAGE 5 grid

loads are well below the grid strengths.

Based on the grid load results, the 17x17 VANTAGE 5 Zircaloy-4 grid is capable of maintaining
the core coolable geometry under the combined Design Basis Eartliquake and- asymmetric pipe
rupture transients in either all VANTAGE 5 or transition core operations. The 17x17
VANTAGE § fuel assembly is structurally acceptable for Cook Nuclear Plant Unit 2. This is also
true for a transition core composed of VANTAGE 5, ANF and LOPAR fuel assembly core
configurations. The grids of either fuel type will not buckle due to combined impact loads of
seismic and LOCA events. There is no flow channel reduction during a LOCA; thus, the coolable
. geometry requirement is met. The stresses in the fuel assembly components resulting from seismic

and LOCA induced deflections are well within acceptable limits.

28  Core Components

The core components for Cook Nuclear Plant Unit 2 are designed to be compatible with both
LOPAR and VANTAGE 5 fuel assemblies. The LOPAR and VANTAGE 5 thimble tubes provide
sufficient clearance for insertion of control rods and thimble plugging devices to assure proper
operation of these components and fuel assembly. During Cycle 8 operation of Cook Nuclear Plant
Unit 2, core components containing secondary source assemblies are restricteq to locations

consistent with ANF fuel assemblies.



The thimble plugs included in the plugging devices for Cook Nuclear Plant Unit 2 have been
designed to be compatible with both LOPAR and VANTAGE 5 designs from a mechanical and ’
thermal/hydraulic perspective. The ANF thimble tube ID is enveloped by both LOPAR and

VANTAGE 5 designs; thus, the thimble plugs are also compatible with ANF fuel assemblies.

a,
i

il
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Comparison of ANF 17x17

TABLE 2.1

and

W 17x17 VANTAGE 5 Assembly Design Parameters

PARAMETER

‘ Fuel Assy Length, in

Fuel Rod Length, in

Assembly Envelope, (width), in
Compatible with Core Internals
Fuel Rod Pitch, in

Number of Fuel Rods!Assy
Number/Guide Thimble Tubes/Assy
Number/Instrumentation Tube/Assy
Fuel Tube Material

Fuel Rod Clad OD, in

Fuel Rod Clad Thickness, in
Fuel/Clad Radial Gap, mil

Fuel Pellet Diameter, in

Fuel Pellet Length

Enriched Fuel, in

Unenriched Fuel, in
Guide Thimble Material
Guide Thimble OD

(above dashpot), in

ANF 17x17

DESIGN

159.710
152.065
8.426
Yes
496
264

24

1
Zircaloy-4
0.360
0.0250
3.5
3030

348
N/A
Zircaloy-4
480

11

W 17x17
VANTAGE S5 DESIGN

159.975
152.285
8.426
Yes
496
264

24

1
Zircaloy-4
0.360
0.0225
3.1
.3088

370
.500
Zircaloy-4

474



SCHEMATIC OF WESTINGHOUSE 17x17 VANTAGE 5§ FUEL ASSEMBLY
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3.0 NUCLEAR EVALUATION

The evaluation of the transition and equilibrium cycle VANTAGE 5 cores presented in
- Reference 2, as well as the Cook Nuclear Plant Unit 2 specific transition core evaluations,
demonstrate that the impact of implementing VANTAGE 5 does not cause a significant change to
the physics characteristics of the Cook Nuclear Plant Unit 2 cores beyond the normal range of

variations seen from cycle to cycle.

The nuclear design philosophy, methods and core models used in the Cook Nuclear Plant Unit 2
reload transition core evaluations are described in References 2, 4, 9, 10 and 11. These licensed
methods and core models have been used for Donald C. Cook Unit 1 and other previous
Westinghouse reload designs using the OFA and VANTAGE 5 fuel. No changes from the above
reference to the nuclear design philoéophy, methods, or core models are necessary because of the
transition to VANTAGE 5 fuel.

Based on the nuclear evaluation, the following Cook Nuclear Plant ' Unit 2 Technical Specifications

changes are proposed:

1) Increased FNAH limits. These higher limits will allow loading pattern designs with

reduced neutron leakage which in turn will allow longer cycles.

2) Increased Fq limit. This increased limit will provide greater flexibility with regard
to accommodating the axially heterogeneous cores (axial blankets and reduced

length burnable absorbers)

Power distributions and peaking factors show slight changes as a result of the incorporation of axial
blankets and reduced length IFBAs in addition to the normal variations experienced with different
loading patterns. The usual methods of enrichment variation and burnable absorber usage can be
employed in the transition and full VANTAGE 5 cores to ensure compliance with the peaking

factor Technical Specifications.

Evaluation of the key safety analysis parameters for the Cook Nuclear Plant Unit 2 reactor as it

transitions to an all VANTAGE 5 core shows that the changes in values of the key safety analysis
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parameters are typical of the normal cycle-to-cycle variations experienced as loading patterns

change. As is current practice, each reload core design will be evaluated to assure that design and
safety limits are satisfied according to the reload methodology. The design and safety limits will

be documented in each cycle specific Reload Safety Evaluation (RSE) report which serves as a basis
for any significant changes which may require a future NRC review.

-
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4.0 THERMAL AND HYDRAULIC EVALUATION -

The analysis of the ANF and VANTAGE 5 fuel is based on the Revised Thermal Design
Procedure (RTDP) déscribed in Reference 12. The ANF fuel analysis uses the W-3 DNB
correlation described in References 13 and 14 and the VANTAGE 5 fuel uses the WRB-2 DNB
correlation described in Reference 2. A 0.88 muiltiplier is applied to the W-3 DNB correlation to
account for the 17x17 fuel rod diameter effect. The WRB-2 DNB correlation takes credit for the
VANTAGE 5 fuel assembly mixing vane design. In addition the W-3 DNB correlation is used

where appropriate. Table 4.1 summarizes the pertinent thermal and hydraulic design parameters.

The ;lesign method employed to meet the DNB design basis is the RTDP which has been approved
by the NRC, Reference 12. Uncertainties in plant operating parameters, nuclear and thermal
parameters, fuel fabrication parameters and computer codes are statistically combined with the DNB
correlation uncertainties such that there is at least a 95 percent probability at a 95% confidence
level that DNB will not occur on the most limiting fuel rod during normal operation and
operational transiehts and during transient conditions arising from faults of moderate frequency
" (Condition I and II events as defined in ANSI N18.2). This gives the design limit DNBRs. . Since
the parameter uncertainties are considered in determining the design limit DNBR values, then the
plant safety analyses are performed using values of input parameters without uncertainties. The
design limit DNBRs are 1.23 and 1.22 for the typical and thimble cells respectively for VANTAGE
5 fuel and 1.39 and 1.36 for the typical and thimble cells respectively for ANF fuel. Standard
Thermal Design Procedure (STDP) is used where the RTDP methodology is not applicable. In
the STDP method the parameters used in analysis are treated in a conservative way so as to give

the lowest minimum DNBR.

In addition to the above considerations, a plant specific DNBR margin has been considered in the

analysis. In particular, DNBR safety analysis limits of 1.43 and 1.40 for the typical and thimble cells

respectively for ANF fuel, and 1.69 and 1.61 for the typical and thimble cells respectively for
VANTAGE 5 fuel were employed in the safety analyses. The differences between the design and
safety analysis limits result in DNBR margin. A fraction of the margin is utilized to accommodate
the transition core penalty. For VANTAGE 5 fuel this transition core penalty is a function of the
number of VANTAGE 5 fuel assemblies in the core as given in Reference 15 and is based on a

maximum value of 12.5%. There is no transition core penalty for ANF fuel for analyses using
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cosine or positive axial offset axial power shapes. The transition core penalties for ANF fuel that
occur with power shapes having large negative axial offsets are accounted for in the specific
analyses that use these shapes. Additional margin is used to counteract rod bow. The fuel rod bow
DNBR penalty is equal to 1.3% for VANTAGE 5 fuel (Reference 7) in the 20 inch grid spans.
No rod bow penalty is required in the 10 ir‘lchy grid spans. There is no rod bow penalty for ANF

fuel (Reference 16). The remaining margin, after consideration of these penalties, is reserved for

flexibility in the design. The plant specific DNBR margm, discussed above for RTDP, is preserved

whenever STDP is used.

4

Hydraulic compatibility tests were performed by Combustion Engineering for the ANF 17x17 proof
of fab fuel assembly. The results of these tests were compared to hydraulic test data for the
VANTAGE 5 fuel assembly (Reference 2). The data show that the ANF 17x17 fuel assemblxes
and the VANTAGE 5 fuel assembies are hydraulically compatxble ’

The Westinghouse transition core DNB methodology is given in References 1 and 17 and has
been approved by the NRC via Reference 18. Using this methodology, transition cores are
analyzed as if t}hey were full cores of one assembly type (foll ANF or full VANTAGE 5), applying _

»

" the applicable transition core penalties.

The fuel temperatures used in safety analysis calculations for the VANTAGE 5 fuel were calculated
with the PAD performance code (Reference 6). This code was used to perform both design and
licensing calculations. These fuel temperatures were used as initial conditions for LOCA and non-
LOCA transients. ' |
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Thermal and Hydraulic Design Parameters
(Using RTDP)

Reactor Core Heat Output, MWt
Reactor Core Heat Output, 106 BTU/Hr

Heat Generated in Fuel, %

Core Pressure, Nominal, psia -

FXIH Nuclear Enthalpy Rise
Hot Channel Factor

Safety Analysis Limit DNBR
Typical Flow Channel

Thimble (Cold Wall) Flow Channel

DNB Correlation

0 ’

TABLE 4.1
THERMAL AND HYDRAULIC DESIGN PARAMETERS

(ANF)
(V-5)

(ANF)
(V-5)
(ANF)
(V-5)
(ANF)
(V-5)

Bounding Parameters

for Mixed Cores
(Cycles 8 & 9)

17

3588
12243

974

2280

1.49[1+.2(1-P)]"
1.59[1+.3(1-P)]"

1.43
1.69
1.40
1.61
W3
WRB-2

Bounding Parameters
for Homogeneous VANTAGE 5
Cores (Cycle 10 & Beyond)

3588
12243

97.4 |

2130

1.59[1+.3(1-P)]”

1.69
1.61

WRB-2

The 4% radial power uncertainty has been removed for statistical combination with other
uncertainties in the RTDP analysis.



HFP Nominal Coolant Conditions
Vessel Minimum Measured Flow
Rate (including Bypass)

105 Ibm/hr

GPM

Vessel Thermal Design Flow
Rate (including Bypass)

106 Ibm/hr

GPM

Core Flow Rate

TABLE 4.1 (cont)
THERMAL AND HYDRAULIC DESIGN PARAMETERS

Bounding Parameters
for Mixed Cores
(Cycles 8 & 9)

139.1
366,400

134.6
354,000

(excluding Bypass, based on Thermal Design Flow)

105 1bm/hr
GPM

Fuel Assembly Flow Area

for Heat Transfer, ft2

Core Inlet Mass Velocity,
105 lbm/hr-ft (Based on TDF)

(ANF)
(V-3)

(ANE)
(V-5)

127.7
335,900

53.98
54.10

2.366
2.359
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Bounding Parameters
for Homogeneous VANTAGE 5
Cores (Cycle 10 & Beyond)

137.8
366,400 -

133.2
354,000

126.4
335,900

54.10

2.336




’ THERMAL AND HYDRAULIC DESIGN PARAMETERS

Bounding Parameters ~ Bounding Parameters

TABLE 4.1 (cont) ,

, for Mixed Cores for Homogeneous VANTAGE 5
Thermal and Hydraulic Design Parameters (Cycles 8 & 9) Cores (Cycle 10 & Beyond)
(Based on Thermal Design Flow)
Nominal Vessel/Core Inlet Temperature, °F 541.8 547.6 |
Vessel Average Temperature, OF 576.0 581.3
Core Average Temperature, °F 5795 . : 584.9
Vessel Outlet Temperature, OF 610.2 615.0 |
Average Temperature Rise in Vessel, OF 68.4 . 67.4 1
Average Temperature Rise in Core, OF 71.7 70.6
Heat Transfer . ‘
Active Heat Transfer Surface Area’, ft2  (ANF/V-5) 57,505 57,505
‘ Average Heat Flux, BTU/hr-ft2 (ANF/V-5) 207,410 207,410

Average Linear Power, kw/ft 5.72 5.72

i Peak Linear Power for Normal Operation, kw/ft** 13.3 13.3

Assumes all ANF or VANTAGE 5 core
. = Based on 2.32 Fq peaking factor
‘ 19



5.0 ACCIDENT EVALUATION

5.1 Non-LOCA

5.1.1 . Introduction

- This section addresses the impact of the complete transition of Cook Nuclear Plant Unit 2 from
ANF 17x17 fuel to Westinghouse 17x17 VANTAGE 5 fuel on the FSAR Chapter 14 Non-LOCA

Accident Analyses. The methods used for accident cvaluation are described in Reference 4 and

N
The Cook Nuclear Plant Unit 2 licensing basis, as reported in the original FSAR (Reference 19)

includes analyses or evaluations of fifteen (15) Non-LOCA accidents. These accidents are:

Uncontrolled RCCA Bank Withdrawal From a Subcritical Condition

Uncontrolled RCCA Bank Withdrawal at Power C

Rod Cluster Control Assembly (RCCA) Misalignment

Rod Cluster Control Assembly (RCCA) Drop

Uncontrolled Boron Dilution . ) ‘ ‘
- Loss of Forced Reactor Coolant Flow -

are discussed in further detail in Section 5.1.4.
|

Startup of an Inactive Reactor Coolant Loop
Loss of External Electric Load or Turbine Trip
Loss of Normal Feedwater

P @ ome oo oo

—
13

je Excessive Heat Removal due to Feedwater System Malfunction
k. Excessive Load Incr.case
L Loss of Offsite Power (LOOP) to the Station Auxiliaries
m. Rupture of a Steamline (Steamline Break)
| n. Rupture of a Control Rod Drive Mechanism (CRDM) Housing
_ (Rod Cluster Control Assembly Ejection)
0. Major Rupture of Main Feedwater Pipe (Feedline Break)

All of the above fifteen Non-LOCA accidents have been reviewed to address any impact resulting
from the VANTAGE 5 fuel reload. The specific design associated with the VANTAGE 5 fuel and
the modified safety analysis assumptions that were considered in the Non-LOCA safety analysié are

described in the following sections.
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5.1.2 VANTAGE 5 Design Features _ .
The design features of this VANTAGE 5 fuel reload transition that were considered in the Non-

LOCA analysis and evaluations are:

. .. Intermediate Flow Mixer (IFM) Grids
“ " Axial Blankets
- Integral Fuel Burnable Absorbers (IFBAs)
e T Debris Filter Bottom Nozzle
- Reconstitutable Top Nozzle

A brief description of each of these and its consideration in the Non-LOCA safety analyses follows:

IFM Grids .

The IFM grid feature of the VANTAGE 5 fuel design increases DNB margin. The fuel safety
analysis limit DNB margin was set to ensure that the core thermal safety limits for the
VANTAGE § fuel with an FNAH of 1.65 are dcceptable. ‘However, for the transition cycles the
ANF fuel core thermal safety limits with FNAH of 1.55 are more restrictive. Thus, the more
restrictive core limits correspond to the ANF fuel design. Any transition core penalty is accounted

for with the available DNB margin.

The IFM grid feature of the VANTAGE 5 fuel design increases the core pressure drop. One
result is that the control rod scram time to the dashpot has been increased to 2.7 seconds. This
increased drop time primarily affects the fast reactivity transients which were reanalyzed for this
report. The revised control rod drop time was incorporated in all the reanalyzed events requiring
this parameter change. The Startup of an Inactive Reactor Coolant Loop transient not analyzed

for this report has been evaluated for this parameter change.

21
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Axial Blankets and TFBAs

Axial blankets reduce power at the ends of the rod which increases axial peaking at the interior
- of the rod. This effect is offset by the presence of part length IFBAs which flatten the power
distribution. The net effect on the axial shape is a function of the number and configuration of
IFBAs in the core and the time in core life. The effects of axial blankets and IFBAs on the reload
safety analysis parameters are taken into account in the reload design process. The axial power
distribution assumption in the safeiy analyses kinetics calculations have been determined to be
sufficiently conservative to accommodate the introduction of axial blankets in the Cook Nuclear

Plant Unit 2, Figure 5.1 shows the axial power distribution assumed in the Non-LOCA safety

- analyses.

Reconstitutable Top Nozzle (RTN) and Debris Filter Bottom Nozzle (DFBN)
Reconstitutable Top Nozzles (RTN) and Debris Filter Bottom Nozzles (DFBN) have been used

extensively in Westinghouse designs. Analysis was performed to confirm the hydraulic compatibility

of the Westinghouse nozzle designs to the existing ANF designs and therefore, will not impact any

parameters important to the Non-LOCA safety analyses.:

5.1.3 Mociified Safety Analysis Assumptions
Listed below are the analysis assumptions which represent a departure from that currently used for
Cook Nuclear Plant Unit 2,

- Revised Maximum Moderator Density Coefficient

- * Increased Desi;;n Enthalpy Rise Hot Channel Factors (FNAH)

and Fq for the Westinghouse VANTAGE 5 fuel

- Increase FNAH Part Power Multipliecr on Westinghouse VANTAGE 5 fuel

- Decreased Shutdown Margin

- Revised Thermal Design Procedure (RTDP)

.- Increased Core Power

- Reduced Temperature and Pressure (RTP) Operation

- 0 ppm boron concentration in the Boron Injection Tank (BIT)

- Constant Steam Generator Level Program

- System Performance Degradation

A brief description of each of these assumptions follows:
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Revised Maximum Moderator Density Coefficient .
The analyses consider an End-of-Cycle (EOC) Life most positive Moderator Density Coefficient

(MDC) of 0.54 Ak/gm/cc. The Moderator Temperature Coefficient (MTC) as a function of vessel

average temperature is shown in Figure 5.2.

Increased FN AH-and IFQ : !
The design FNAH for the ANF and VANTAGE $ fuel is 1.55 and 1.65 respectively. The Non-
LOCA calculations applicable for the VANTAGE 5 core have assumed a full power FN AH of 1.65.

This is a conservative safety analysis assumption for this report.

The increase in the Technical Specification maximum LOCA Fq from 2.1 to 2.22 is conservatively
bounded in the Non-LOCA transients. A maximum FQ of 2.5 was assumed in the Non-LOCA
safety analyses.

Increased FNAH Part Power Multipliers

The FNAH part power multipliers are 0.2 for ANF fuel and 0.3 for VANTAGE 5 fuel. These
values have; been considered in the generation.of the core thermal limits for both fuel types. The
changes in the core thermal safety limits result in a change to the Overtemperature and Overpower
AT (OTAT/OPAT) reactor protection trip setpoints. Two sets of OTAT/OPAT setpoints were
calculated. The first set of these setpoints is calculated based on ANF core thermal limits and is
applicable for transition cycles. The second set of these setpoints is calculated based on
VANTAGE § core thermal limits and is applicable for full VANTAGE 5 core (Cycles 10 and
beyond). DNB analyses which are performed using LOFTRAN (see Appendix B, Reference 5)
alone were analyzed twice, once for mixed core cycles and once for full VANTAGE 5 core. The
remaining DNB analyses have accounted for the variation in FNAH part power multipliers between
a mixed core and a full VANTAGE 5 core.

Decreased Shutdown Margin (SDM) [
A change in the shutdown margin from 2.0% Ak/k to 1.3% Ak/k was considered in the Non-LOCA

safety analyses.




Revised Thermal Design Procedure (RTDP)

The calculational method utilized to meet the DNB design basis is the RTDP, which is discussed

in Reference 12. Uncertainties’in the plant operating parameters are statistically treated such that
there is at least a 95 percent probability at a 95 percent confidence level that the minimum DNBR
will be greater than the applicable limits as discussed in Section 4.2. Since the parameter
uncertainties are considered in determining the design DNBR value, the plant safety analyses are
performéd using nominal initial conditions without uncertaintics. The ANF fuel analyses used the
W-3 correlation, while the VANTAGE 5 fuel analyses use the WRB-2 correlation.

Increased Core Thermal Power

An increase in the nominal core thermal power from 3411 MWt to 3588 MWt was considered in
the Non-LOCA safety analyses for the potential rerating of the Cook Nuclear Plant Unit 2. The
Non-LOCA safety analyses performed at 3588 MWt will conservatively bound the current nominal
core thermal power level of 3411 MWt.

Reduced Température and Pressure (RTP) Operation

Reduced temperature and pressure operation for Cook Nuclear Plant Unit 2 was considered in the
Non-LOCA safety analyses. The full power vessel average temperature range of 547 °F to 581.3 °F
at either of two values of pressurizer pressure (2100 psié or 2250 psia) was considered. However,
because of the DNB constraints associated with the presence of ANF fuel during transition cycles
(Cycles 8 and 9), a limitation on pressure and temperature conditions will apply. These include a
full power vessel average temperature range of 547 °F to 576 °F, and a pressurizer pressure of
2250 psia (see Table B.2-1, cases 2 and 3 in Appendix B). Generating an acceptable nominal
setpoint for the OTAT reactor trip setpoint during transition cycles has resulted in this limitation.
This limitation will not apply when a full VANTAGE 5 core is in place. The Non-LOCA safety
analyses presented in this report provide support for a "full window" (see Appendix B Table B.2-
1, cases 4-7) of operation in the assumed range of RTDP operation when a full VANTAGE 5 core
is in place at Cook Nuclear Plant Unit 2.

BIT Boron Concentration
A zero (0) ppm BIT boron concentration was assumed in the Non-LOCA analyses to support BIT
removal at Cook Nuclear Plant Unit 2. This is a conservative safety analysis assumption for this

report.
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Steam_Generator Water Level Program

A change in the steam generator water level program was considered in the Non-LOCA safety
analyses. The existing steam generator water level program is a ramp function from 33% narrow
range span (NRS) to 44% NRS from 0% power to 20% power and a constant level at 44% NRS
between 20% power and 100% power. The steam generator water level program to be
implemented at the beginning of Cycle 8 is a constant level at 44% NRS between 0% power and
100% power.
'y ) ,

System_Performance Degradation
The system performance degradation assumptions made for the Non-LOCA safety analyses are as
follows: _

- A 10% average steam generator tube plugging level. This is a conservative safety

analysis assumption for the Non-LOCA analyses presented in this report and bounds

a 0% tube plugging level.

- An increase in the Main Steamline Isolation Valve (MSIV) closure time from 5

seconds to 8 seconds with a corresponding increase in total response times.
- A 10% Safety Injection Flow degradation.

- - A minimum required auxiliary feedwater flow rate of 450 gpm corresponding to the
steam generator safety valve set pressure of 1123 psia was assumed for the Loss of
Normal Feedwater %malysis. For Loss of Offsite power to the Station Auxiliaries, *
a minimum auxiliary feedwater flow of 430 gpm corresponding to the steam
generator safety valve set pressure of 1133 psia was assumed. A minimum auxiliary
feedwater flow of 600 gpm corresponding to the steam generator safety valve set

pressure of 1133 psia was assumed for the Feedline Break analysis.

5.14 Non-LOCA Safety Evaluation Methodology
The Non-LOCA safety evaluation process is described in Reference 4. The methodology
determines if a core configuration is bounded by existing safety analyses in order to confirm that

applicable safety criteria are satisfied. The methodology systematically identifies parameter changes
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on a cycle-by-cycle basis which may exceed existing safety analysis assumptions and identifies the

transients which require reevaluation. This methodology is applicable to the evaluation of
VANTAGE 35 transition and full cores.

Any required reevaluation identified by the reload methodology is one of two types. If the
identified parameters is only slightly out of bounds, or the transient is relatively insensitive to that
parameter, a simple evaluation may be made which conservatively evaluates the magnitude of the
effect and explains why the actual analysis of the event does not have to be repeated.
Alternatively, should the deviation be large and/or expected to have a significantly or not easily

quantifiable effect on the transients, reanalyses are required.

The reanalysis approach will utilize Westinghouse codes and methods which have been accepted -

by the NRC and have been used in previous submittals to the NRC. These methods are those
which have been presented to the NRC for a specific plant, reference SARs ‘or reports for NRC

approval. The analysis methods and codes are described in Appendix B.

With the exception of the Startup of an Inactive Loop, all the‘ Non-LOCA accidents-listed in
Section 5.1:1 have been reanalyzed for this report. In accordance with the Technical Specification
3/4.4.1 (Amendment 59), Cook Nuclear Plant Unit 2 operation during Modes 1 and 2 with less
than four loops is not permitted. Since three loop operation during Modes 1 and 2 is prohibited,
the Startup of an Inactive Reactor Coolant Loop event wa§ not considered for the transition to
VANTAGE 5 fuel.

The key safety parameters are documented in Reference 4. Values of these safety parameters

‘which bound both fuel types (ANF and VANTAGE 5) were assumed in the Non-LOCA safety

analyses. For subsequent fuel reloads, the key safety parameters will be evaluated to determine
if violations of these bounding values exist. Reevaluation of the affected accidents will take place

as described in Reference 4.

5.1.5 Conclusions
Descriptions of the Non-LOCA accidents reanalyzed for this report, method of analysis, results, and
conclusions are contained in Appendix B. Based on the plant operating limitations given in the

Technical Specifications and the proposed Technical Specifications changes given in Section 6.0 of
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this report, the results show that the transition from ANF to 17x17 VANTAGE 5 fuel, including .
the aforementioned modified safety analysis assumptions described in Section 5.1.3, can be

accommodated with margin to the applicable UFSAR safety limits.

The impact of the transition to VANTAGE 5 fuel on Steam Line Break Mass and Energy Releases

for both inside and outside containment is addressed in Section 5.4. -

52 « LOCA

5.21 Large Break LOCA

5.2.1.1 Description of Analysis/Assumptions for 17X17 VANTAGE 5 Fuel

The large break Loss-Of-Coolant Accident (LOCA) analysis for Cook Nuclear Plant Unit 2,
applicable to a full core of VANTAGE 5 fuel assemblies, was performed to develop Cook specific
peaking factor limits. This is consistent with the methodology employed in the Reference Core .
Report for 17X17 VANTAGE 3, Reference 2. The Westinghouse 1981 Evaluation Model with -
BASH, References 20 and 21, was utilized and a spectrum of cold leg breaks were analyzed for

‘Cook Nuclear Plant Unit 2 that bounds high and low pressure and high and low temperature

operation. Other pertinent analysis assumptions include: a core thermal power of 3588 MWt, 15%
steam generator tubes plugged in each of four steam generators (i.c. uniform among the loops); an
Fq of 2.22, an FNAH of 1.62, and fuel data based on the new fuel thermal model, Reference 6.
The most limiting break determined from the high temperature/high pressure analysis was
reanalyzed at the reduced temperature and reduced pressure conditions.In addition a case was
analyzed to consider the closure on the RHR crosstie valves. This case was at 3413 MWt with the
95% part-power values of 2.335 and 1.644 for Fg and FNAH respectively.  The analysis

assumptions, results, tables and figures are presented in Appendix C.

Section 2.0, Mechanical Design, demonstrates that the ANF 17x17 fuel assemblies currently in
operation in Cook Nuclear Plant Unit 2 are very similar to the Westinghouse 17x17 VANTAGE 5
5 fuel assemblies in terms of géometric characteristics. Section 4.3 demonstrates that the 17x17
ANF fuel assembly is nearly identical to the Westinghouse 17x17 OFA assembly in terms of
hydraulic characteristics. Therefore, the analyses reported in Reference 2 which demonstrate that
the 17x17 VANTAGE 5 fuel features result in a fuel assembly that is more limiting than a
Westinghouse '17x17 OFA fuel assembly, with respect to large break LOCA ECCS performance,
remain valid as applied at Cook Nuclear Plant Unit 2. The same large break LOCA transition core
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penalty reported in Section 5.2.3 of Reference 2 will be applied to the transition from 17x17 ANF
fuel assemblies to Westinghouse 17x17 VANTAGE 5 fuel assemblies.

In addition, those ANF assemblies which remain in the core during transition to a full core of
Westinghouse 17x17 VANTAGE 5 fuel have lower Fq and FNAH limits (as specified in the Core
Operating Limits Report). This provides additional assurance that the computed Peak Clad
Temperature (PCT) for an entire core of Westinghouse 17x17 VANTAGE 5 fuel assemblies,
including an appropriate transition core penalty, constitute a bounding analysis for the Cook
Nuclear Plant Unit 2. As such, VANTAGE 5 fuel has been analyzed herein.

5.2.1.2 Method of Analysis

The methods used to analyze the large break LOCA accident for Cook Nuclear Plant Unit 2 for
VANTAGE 5 fuel, including computer codes used and assumptidns are described in detail in
Appendix C, Section C.3.1.2,

5.2.1.3 Results

The results of this analysis, including tabular and plotted results of the break spectrum analyzed are
provxded in Appendix C, Section C.3.1.2, which has been prepared using the NRC Standard Format
and Content Guide, Regulatory Guide 1.70, Revision 2 for accidents applicable to Cook Nuclear
Plant Unit 2.

Reference 20 states three restrictions related to the use of the 1981 Evaluation Model (EM) with
BASH calculational model. The application of these restrictions to.the plant specific large break

LOCA analysis was addressed with the following conclusions:

Cook Nuclear Plant Unit 2 is neither an Upper Head Injection (UHI) nor Upper Plenum Injecuon
- (UPI) plant so restriction 1 does not apply.

The Cook Nuclear Plant Unit 2 plant specific LOCA analysis analyzed both minimum and maximum
ECCS cases to address restriction 2. The Cp = 0.6 Double Ended Cold Leg Guillotine (DECLG)

break with minimum ECCS flows was found to result in the most limiting consequences.



Generic sensitivity studies were performed by Westinghouse for a typical 4-loop plant using different

power shapes. This sensitivity study demonstrated that the chopped cosine was the most limiting
power shape, Reference 21. A chopped cosine power shape was used in the large break LOCA

analysis for Cook Nuclear Plant Unit 2, thus satisfying restriction 3.

5.2.1.4 Conclusions

The large break LOCA analysis performed for the Cook Nuclear Plant Unit 2 has demonstrated
that.for breaks up to a double-ended severance of the reactor coolant piping, the Emergency Core
Cooling System (ECCS) will meet the acceptance criteria of Title 10 CFR Part 50 Section 46. That

is;

1. The calculated peak cladding temperature will remain below the required 2200 ©F.
2. The ‘amount of fuel cladding that reacts chemically with the water or steam to
) generate hydrogen does not exceed 1% of the hypothetical amount that would be

generated if all the zirconium metal in the cladding cylinders surrounding the fuel,

excluding the cladding surrounding the plenum volume, were to react.

3. The localized cladding oxidation limit of 17 percent is not exceeded during or after
quenching,.

4. The core remains amenable to cooling during and after the LOCA:

S. The core temperature is reduced and decay heat is removed for an extended period

of time. This is required to remove the heat produced by the long-lived radioactivity

remaining in the core.

The time sequence of events for all breaks analyzed is shown in Table C.3.1-5 of Appendix C,
Section C.3.1.2.

The large break LOCA analysis for Cook Nuclear Plant Unit 2 assuming a full core of

VANTAGE 5 fuel; utilizing the 1981 EM with BASH calculational model, resulted in a peak
cladding temperature of 2140,F for the limiting Cpy = 0.6 DECLG break at a total peaking factor
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of 2.22. - The maximum local metal-water reaction was 6.80% and the total core wide metal-water

reaction was less than 0.3% for all cases analyzed. Further, the clad temperature transients reached

a maximum at a time when the core geometry was still amenable to cooling.

The effect of the transition core cycles is conservatively evaluated to be at most 50 °F higher in

calculated peak cladding temperature which would yield a transition core PCT of 2190 °F. The-

transition core penalty can be accommodated by the margin to the 10 CFR 50.46, 2200 °F limit.
It can'be determined from the results contained in Appendix C, Section C.3.1.2 that the large
break/LOCA ECCS analysis for the Cook Nuclear Plant Unit 2 remains in compliance with the

requirements of 10CFR50.46 including consideration for transition core configurations.

5.22 Small Break LOCA

5.2.2.1 Description of Analysis and Assumptions for 17X17 VANTAGE 5 ‘

Consistent with the logic presented in Section 5.2.1.1 for large break LOCAs, the small break
loss-of-coolant accident (LOCA) was analyzed assuming-a full core of VANTAGE 5 fuel to

determine the peak cladding temperature. © As with the large break LOCA, the methodology X

employed in WCAP-10444-P-A, Reference 2, for transitioning from Westinghouse 17x17 OFA to
17x17 VANTAGE S fuel was applied to the transition from 17x17 ANF fuel assemblies to
Westinghouse 17x17 VANTAGE 5 fuel assemblies. The currently approved NOTRUMP Small
Break ECCS Evaluation Model, Reference 22, was utilized for a spectrum of cold leg breaks.
Appendix C, Section C.3.2, includes a full description of the .analysis and assumptions utilized for
the Westinghouse VANTAGE 5 ECCS Small Break LOCA analysis. Pertinent assumptions include
an FNAH of 1.62 for a full core of 17x17 VANTAGE 5 fuel assemblies in the Cook Nuclear Plant
Unit 2 core, a total peaking factor corresponding to 2.32 at the core mid-plane, 15% steam
generator tube plugging, and a core thermal power level of 3588 MWt. The most limiting small
break LOCA was computed for the low pressure/high temperature case and the limiting break size
was reanalyzed for two additional cases to cover the range of operating temperatures and pressures
being considered. An additional small break LOCA calculation was made \thch assumed that the
HHSI cross tie valves were closed. To compensate for the reduction in safety injection due to

closure of the cross tie valves, reactor power was reduced to 3413 MWt.

Sensitivity studies performed using the NOTRUMP small break evaluation model have
demonstrated that VANTAGE 5 fuel is more limiting than OFA fuel in calculated ECCS
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performance. It has been previously demonstrated that the 17x17 ANF fuel assemblies are
essentially identical in both geometry and hydraulic characteristics to the Westinghouse 17x17 OFA
fuel assembly. Therefore, the conclusion of Reference 2 that a small break LOCA analysis for a
full core of Westinghouse 17x17 VANTAGE 5 fuel is bounding, remains valid. On this basis, only
VANTAGE 5 fuel was analyzed, since it is the most limiting of the two types of fuel (17x17 ANF
and Westinghouse 17x17 VANTAGE-5) that would reside in the core for Cook Nuclear Plant
Unit 2.

5.2.2.2 Method of Analysis

The methods of analysis, including codes used and assumptions, are. described in detail in
Appendix C, Section C.3.2.

5.2.2.3 Results
The results of this analysis, including tabular and plotted results of the break spectrum analyzed,

are provided in Appendix C, Section C.3.2.

5.2.2.4 Conclusions )

The small break VANTAGE 5 LOCA analysis for Cook Nuclear Plant Unit 2, utilizing the
currently approved NOTRUMP Evaluation Model resulted in a peak cladding temperature (PCT)
of 1357 °F for the 4-inch diameter cold leg break at high temperature and low pressure. The
4-inch break size was then used for both a low temperature/high pressure and high
temperature/high pressure analysis which resulted in PCTs of 1315 °F and 1325 °F respectively.
The analysis assumed a limiting small break power shape consistent with a Fo(Z) envelope of 2.32
at the core midplane elevation and 2.15 at the top of the core. The maximum local metal-water
reaction is 0.15%, and the total core metal-water reaction is less than 0.3 percent for all cases
analyzed corresponding to less than 0.3 percent hydrogen generation. The clad temperature

transients turn around at a time when the core geometry is still amenable to cooling.

Analyses presented in Appendix C, Section C.3.2 show that one high head charging pump and one
safety injection pump, together with the accumulators, provide sufficient core flooding to keep the
calculated peak clad temperature well below the required limit of 10 CFR 50.46 for the Cook
Nuclear Plant Unit 2. It can also be seen that the ECCS analysis remains in compliance with .all

other requirements of 10 CFR 50.46 and the peak cladding temperature results are below the peak

31




cladding temperatures calculated for the large break LOCA. Adequate protection is therefore
afforded by the ECCS in the event of a small break LOCA.

5.23 Transition Core Effects on LOCA

When assessing the effect of transition cores on the large break LOCA analysis, it must be
determined whether the transition core can have a greater calculated peak cladding temperature
(PCT) than either a complete core of the 17x17 ANF assembly design or a complete core of the
Westinghouse 17x17 VANTAGE 5 design. For a given peaking factor, the only mechanism available
to cause a transition core to have a greater calculated PCT than a full core of either fuel is the

possibility of flow redistribution due to fuel assembly hydraulic resistance mismatch. Hydraulic
resistance mismatch will exist only for a transition core and is the only unique difference between

a complete core of either fuel type and the transition core.

In addition, all the various LOCA related analyses discussed below ha;/e been analyzed or evaluated
to include a control rod drop time of 2.7 seconds, as is required for the 17x17 VANTAGE 5 fuel.

5.2.3.1 Large Break LOCA

The large break LOCA analysis was performed with a.full core of VANTAGE 5 fuel and |

conservatively applies the blowdown transient results to transition cores. The VANTAGE 5 differs
hydraulically from the 17x17 ANF assembly design it replaces. The difference in the total assembly
hydraulic resistance between the two designs is approximately 10% higher for VANTAGE 5.

An evaluation of hydraulic r.nismatch of approximately 10% showed an insignificant effect on
blowdown cooling during a LOCA. The SATAN-VI computer code models the crossflows between
the average core flow channel (average of 192 fuel assemblies) and the hot assembly flow channel
(one fuel assembly) during blowdown. To better understand the transition core large break LOCA
blowdown transient phenomena, conservative blowdown fuel clad heatup calculations have been
performed to determine the clad temperature effect on the new fuel design for mixed core
configurations. The effect was determined by reducing the axial flow in the hot assembly at the
appropriate elevations to simulate the effects of the transition core hydraulic resistance mismatch.
In addition, the Westinghouse blowdown evaluation model was modified to account for grid heat

transfer enhancement during blowdown for this evaluation. The results of this evaluation have

shown that no peak cladding temperature penalty is observed during blowdown for the mixed core.
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Therefore, it is not necessary to perform a blowdown calculation for the VANTAGE 5 transition

core configuration because the evaluation model blowdown calculation performed for the full

VANTAGE 5 core is conservative and bounding.

" Since the overall resistance of the two types of fuel is essentially the same, only the crossflows
during core reflood due to Intermediate Flow Mixing grids need be evaluated. The LOCA analysis
uses the BASH computer code to calculate the reflood transient, Reference 20, which utilizes the
BART code, Reference 23. A detailed description of the BASH code is given in Appendix C.
Fuel assembly design specific analyses have been performeci with a version of the BART computer
code, which accurately models mixed core configurations during reﬂood. Westinghouse transition
core designs, including specific 17X17 OFA to VANTAGE 5 transition core cases, were analyzed.
For this case, BART modeled both fuel assembly types and predicted the reduction in axial flow
rates at the appropriate elevations. As expected, the increase in hydraulic resistance for the
VANTAGE 5 assembly was shown to produce a reduction in reflood steam flow rate for the
VANTAGE 5 fuel at mixing vane grid elevations for transition core configurations. This reduction
in steam flow rate is partially offset by the fuel grid heat transfer enhancement predicted by the
BART code during reflood. The various fuel assembly specific transition core analyses performed
resulted in peak cladding temperature increases of up to 50 °F for core axial elevations that bound
the location of the PCT. Therefore, the maximum PCT penalty possible for VANTAGE 5 fuel
residing in a transition core is 50 °F, Reference 2. As stated earlier, this transition core penalty
continues to apply to the transition from 17x17 ANF fuel assemblies to Westinghouse 17x17
VANTAGE 5 fuel assemblies due to the near identical design of 17x17 ANF.and Westinghouse
17x17 OFA fuel assemblies. Once a full core of VANTAGE 5 fuel is achieved the.large break
LOCA analysis will apply without the transition core penalty.

5.2.3.2 Small Break LOCA

The NOTRUMP computer code, Reference 24, is used to model the core hydraulics during a
small break LOCA event. Only one core flow channel is modeled in the NOTRUMP computer
code, Reference 22, since the core flow rate during a small break LOCA is relatively slow,
providing enough time to maintain flow equilibrium between fuel assemblies (i.e., no crossflow).
Therefore, hydraulic resistance mismatch is not a factor for small break LOCA. Thus, it is not

necessary to perform a small break LOCA evaluation for transition cores, and it is sufficient to
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reference the small break LOCA for the complete core of the VANTAGE 5 fuel design, as

bounding for all transition cycles.

5.24 Post-LOCA Long-Term Core Cooling - ECCS flows, Core Subcriticality and Switchover of
the ECCS to Hot Leg Recirculation

The implementation of VANTAGE 5 fuel at the Cook Nuclear Plant Unit 2 does not affect the

assumptions for decay heat, core reactivity or boron concentration for sources of water residing in

the containment sump Post-LOCA. Thus, these liccnsing requirements associated with LOCA are

not significantly affected by the implementation of VANTAGE 5 fuel.

Additionally, Westinghouse and -American Electric Power Service Corp. perform an independent

check on core subcriticality for each fuel cycle operated at Cook Nuclear Plant Unit 2.

5.2.5 Short:Term Containment Analysis

The containment building subcompartments are the fully or partially enclosed volumes within the
containment which contain high energy lines. These subcompartments are designed to limit the
adverse effects of a postulated high energy pipe rupture within them. The short term’containment .
integriiy analysis is used to verify the adequacy of interior structures and walls by demonstrating that
calculated differential pressures are less than design limits. The functioning of the ice condenser
is demonstrated and containment integrity is also verified. The short-term containment integrity
analysis is described in Section 14.3.4.3 of the Cook Nuclear Plant Unit 2 UFSAR.

The short-term containment analysis was recently performed to support operation of the Cook
Nuclear Plant Unit 2 at an uprated NSSS power level of 3600 MWt, RCS average vessel
temperatures over the range of 547 °F to 581.3 °F, and at RCS pressures of 2100 psia or 2250 psia.
This analysis is documented in Section 3.4.1 of WCAP-11902, Reference 25. Since the peak
subcompartment pressures occur within a couple of seconds of transient initiation, the changes

resulting from the VANTAGE 5 fuel reload do not affect the short-term containment analysis.

5.2.6 LOCA Containment Integrity

The long term peak containment pressure calculation was recently performed to support operation
of the Cook Nuclear Plant Unit 2 with the RHR crosstie valves closed at an NSSS power level of
3425 MWt. This analysis is documented in WCAP-11908, Reference 26. The analysis documented
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in WCAP-11908 also provides justification for operation at 3425 MWt NSSS power, RCS vessel
average temperatures of 547 °F to 578.7 °F and RCS pressurizers pressures of 2100.psia or 2250
psia. The analysis also considers and provides justification for operation with 10% average (15%
pe;k) steam generator tube plugging; 10% high head charging, safety injection, and residual heat
removal pump degradatiori; initial aécumulator volume of 946 4 25 cubic feet; 10%' containment
spray flow rate degradation; and spray additive tank deletion. Other changes resulting from the
VANTAGE 5 fuel reload do not affect the LOCA containment integrity analysis.
¢
The effect that design changes to the reactor fuel assemblies can have on Containment Mass and

Energy releases used to determine Containment Peak Pressure are dependent upon:

1) The change in core fluid volume as a result of the new fuel désign.
2) Increase or decrease in core stored energy.
3) Effect of the new fuel design on reflood flooding rates as a result of core flow area

or hydraulic resistance changes.

The VANTAGE 5 fuel design and the ANF 17x17 fuel design utilize a fuel rod smaller in diameter
than the 15x15 OFA fuel which is modeled in the containment analysis documented in
WCAP-11908. Therefore, the core stored energy is less than what is modeled in the WCAP-11908
analysis. The core volume is the same with 15x15 OFA fuel as with VANTAGE 5 and/or ANF
fuel. The hydraulic resistance of the VANTAGE 5 fuel with the Intermediate Flow Mixing grids
is larger than the hydraulic re;istance of the 15x15 OFA fuel modeled in the analysis. The
hydraulic resistance of the ANF 17x17 fuel is also larger than the hydraulic resistance of the 15x15
OFA fuel modeled in the analysis. The analysis, therefore, calculates conservatively high mass and
energy releases to the containment. Thus, the containment analysis documented in WCAP-11908
. bounds operation of Cook Nuclear Plant Unit 2 with a mixed ANF/VANTAGE 5 or full
VANTAGE 5 core and the conclusions of WCAP-11908 remain valid.

5.2.7 Steam Generator Tube Rupture Analysis

The analysis for a Steam Generator Tube Rupture accident (SGTR) presented in the Cook Nuclear
Plant Unit 2 UFSAR was performed to ensure that the offsite radiation doses remain below the
limits based on the 10CFR100 guidelines.
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A subsequent evaluation was performed and is documented in WCAP-11902 (Reference 25),

Section 3.5, to determine the effect of increased power and revised temperature and pressure
operation. This evaluation considered NSSS power levels up to 3600 MWt, a range of full power
RCS vessel average temperatures between 547.0 °F and 581.3 °F, and RCS pressurizer préssures
of 2250 psia or 2100 psia.

The evaluation also considered 10% average (15% peak) steam generator tube plugging, 15%
auxiliary feedwater flow degradation, and 25 gpm charging flow imbalance. The other system
~performance degradation and fuel related changes considered in this report do not affect the SGTR

accident analysis.

The prjmary thermal hydraulic parameters affecting the conclusion of the SGTR accident analysis
are the extent of fuel failure, the primary to secondary break flow rate through the ruptured tube,
, and the mass released to the atmosphere from the steam generator with the ruptured tube. The
UFSAR SGTR accident analysis and the WCAP-11902 evaluation are based on an assumption of
1% defective fuel, and an initial primary coolant activity corresponding to this amount of defective
fuel. These assumptions will not-be affected by the change to VANTAGE 5 fuel. The primary
to secondary break flow rate and the mass release to the atmosphere are dependent upon the initial
. reactor and steam generator conditions of power. Since the range of operating conditions at Cook
Nuclear Plant Unit 2 has been considered in WCAP-11902 and will not change due to the
implementation of VANTAGE 5 fuel, it is concluded that the primary to secondary break flow rate
and atmospheric steam release will not change due to the implementation of VANTAGE 5 fuel.
Therefore, the consequences of a SGTR accident will not be increased by the implementation of
VANTAGE 5 fuel and the SGTR accident evaluation in WCAP-11902 remains bounding.

5.3 LOCA Hydraulic Forces Analysis

5.3.1 Introduction

The purpose of the LOCA hydraulic forces analysis was to providle LOCA hydraulic forcing
functions which were used in conjunction with the seismic analysis to verify the structural integrity
of the core components for the proposed 17x17 VANTAGE 5 fuel reload, including the rerating
program and peak steam generator tube plugging to 15% for Cook Nuclear Plant Unit 2 at the

limiting primary fluid temperatures and pressures. The LOCA hydraulic forcing functions were
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generated for the accumulator injection line break in the cold leg. The LOCA hydraulic forces

analysis takes advantage of the elimination of large primary pipe ruptures (Reference 27) to reduce
some of the expected increase in the magnitude of the peak forces which may occur due to the

rerating program.

5.3.2 Method of Analysis ' |

The method of analysis, to determine the LOCA hydraulic forcing functions, considers the

accumulator injection line break at the reduced RCS primary temperatures, a core power of

3588 MWt, a peak steam generator tube plugging level of 15%, and a nominal RCS pressurizer

pressure of 2250 psia. The computer codes that are used to evaluate the postulated LOCA are

MULTIFLEX 1.0, LATFORC, and FORCE2. MULTIFLEX (Reference 28) is used to calculate

the thermal hydraulics of the rector coolant system due to a postulated LOCA. LATFORC uses

the pressure distribution in the downcomer annulus region calculated by MULTIFLEX to determine
the lateral hydraulic forcing functions on the reactor vessel, core barrel and the thermal shield.

FORCE?2 uses the pressure transient in the reactor vessel calculated by MULTIFLEX to calculate

the vertical forces on the vessel internals and core components.

533 Results ‘

Results of the LOCA hydraulic forces analyses have shown that eliminating large pipe ruptures and
analyzing reactor coolant branch line breaks partially offset the expected increases in the LOCA
hydraulic forcing functions due to the reduced reactor coolant temperatures as proposed for the
rerating program. Evaluations have shown that the LOCA hydraulic forcing functions from a
double-ended guillotine break or a limited displacement break in the reactor coolant piping used
in the .structural integrity analyses (Reference 25) at current thermal conditions are still more
limiting than the branch line LOCA hydraulic forcing functions at the reduced temperature
conditions. Specifically, Reference 25 concluded that the peak horizontal forces from a 100 square
inch reactor vessel inlet nozzle break remain limiting when compared to an accumulator injection
line break. On this basis it was also concluded that the LOCA hydraulic forcing functions which
were used as the bases for the original qualification of the reactor vessel, internals and loops remain

bounding,.

However, to specifically evaluate the structural integrity of the 17x17 VANTAGE 5 fuel, LOCA

hydraulic forcing functions have been generated for the accumulator injection line break for the
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rerating program to be used as input to determine the structural integrity of the core components.
The evaluation of structural integrity for the core components can be found in Section 2.7 of this
- report which addresses seismic and LOCA considerations. This section provdies the evaluation and
conclusions on the structural integrity of the 17x17 VANTAGE 5 fuel as a result of the
accumulator injection line break LOCA hydraulic forcing functions calculated for the rerating
program at reduced temperature conditions.

54 ' Steamline Break Mass and Energy Releases

This séction addresses the impact of the complete transition of Cook Nuclear Plant Unit 2 from
ANF 17x17 fuel to Westinghouse 17x17 VANTAGE 5 fuel on the Steamline Break Mass and

Energy releases for both inside and outside containment.

541 Steamline Break Mass and Energy Releases Inside Contamment

The Steamline Break Mass and Energy releases inside containment have been calculated to bound
both Cook Nuclear Plant Unit 1 with 15x15 fuel and Cook Nuclear Plant Unit 2 VANTAGE 5
fuel. WCAP-11902, Supplement 1, Section S-3.3.4.1 documented this analysis which supports the
Cook Nuclear Plant Unit 2 transition to VANTAGE 5 fuel, and includes the modified safety
analysis assumptions as discussed in Section 5.1.3. The RCCA insertion time to dashpot assumed
in the analysis was 2.4 seconds, which does not bound the 2.7 second time conservatively assumed
for the VANTAGE 5 fuel. Also, the analysis did not consider a 10% Safety Injection Flow
degradation. An evaluation has been performed which concludes that these differences would have
an insiginificant effect on the calculated Mass and Energy releases. Thus, the analysis supports the
vtransition to VANTAGE 5 fuel.

542 Steamline Break Mass and Energy Releases Outside Containment

The current Mass and Energy releases applicable for use in outside containment equipment
. qualification evaluation for Cook Nuclear Plant Unit 2 are documented in Reference 29
(Category 1). These releases included the effect of superheated steam for use in evaluation of

the outside containment equipment qualifi;:ation issues.
The Mass and Energy releases of Reference 30 have been evaluated for their applicability to the

Cook Nuclear Plant Unit 2 VANTAGE 5 transition. This evaluation concludes that the Mass and

Energy releases documented in Reference 30 will remain bounding for the transition of Cook
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Nuclear Plant Unit 2 to VANTAGE 5 fuel, provided the following Technical Specifications.and

modified safety analysis assumptions/limitations are maintained. The outside containment Mass and

Energy releases are insensitive to a 25 gpm charging flow imbalance.

NOTE:

Maximum allowable NSSS power no greater than 3425 MWt.

End-of-Cycle (EOC) Life most positive Moderator Density Coefficient (MDC) not
more positive than 0.43 Ak/gm/cc. The Moderator Temperature Coefficient (MTC)

as a function of vessel average temperature is shown in Figure 5.2
Minimum shutdown margin of 1.6% Ak/k.

Maximum allowable steamline isolation valve closure time no greater than. 5.0
seconds (see NOTE below).

The compensated nominal setpoint for low steamline pressure no less than 520 psig.

This setpoint corresponds to the analysis setpoint of 379 psig.

A safety evaluation independent of the Cook Nuclear Plant Unit 2 VANTAGE 5
program has been performed to support an increase of 3.0 seconds in the steamline
isolation valve closure time and related steamline isolation Engineered Safety Feature
(ESF) response time (Reference 30).

The new superheated Mass and Energy releases to bound both Cook Nuclear Plant Unit 1 with
15x15 fuel and Cook Nuclear Plant Unit 2 with VANTAGE 5 fuel, including the modified safety

analysis assumptions as discussed in Section 5.1.3 have been calculated by Westinghouse and were

provided to AEPSC. The evaluation for determining the acceptability of these new superheated

Mass and Energy releases for outside containment equipment qualification has not been completed

for this report. The above Technical Specifications and modified safety analysis assumptions could

be removed and the modified safety analysis assumptions as discussed in Section 5.1.3 could be

supported at a later time, provided the new Mass and Energy releases are determined by AEPSC

to be acceptable for outside containment equipment qualification.
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5.4.3 Conclusions
The Cook Nuclear Plant Unit 2 transition to VANTAGE 5 fuel, including the modified safety

analysis assumptions (Section 5.1.3) can be supported for the Mass and Energy releases inside

containment,

The current Mass and Energy releases outside containment as documented in Reference 5.29 will
remain:bounding for this report, provided the Technical Specifications limitations and modified
safety .Analysis assumptions as noted in Section 5.4.2 are maintained.’

"
it
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6.0 SUMMARY OF TECHNICAL SPECIFICATIONS CHANGES

Table 6.1 presents a list of the Teqhgical Specifications changes. The changes noted in Table 6.1

are given in the proposed Technical Specifications page changes in Appendix A.

A«
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SECTION, PAGE

TABLE 6.1
SUMMARY OF TECHNICAL SPECIFICATIONS CHANGES

CHANGE

1.0,
pg I

1.12a,
pg 1-3

Figure 2.1-1,
pg 2-2

221,
pg 2-5

Table 2.2-1,
pg 2-7 & 2-8

Table 2.2-1,
pg 29

2.1.1 Bases,
pgB21&
B 22

2.1.1 Bases,
pg B 2-4

2.1.1 Bases,
pg B 2-5

2.1.1 Bases,
pg B 2-7

3/4.1.1.1,
pg3/411 &
1-2

3/4.1.1.2,
pg3/413 &
1-3b -

~Add COLR

to index

Add COLR

Revised safety limits .

Design flow change
& trip setpoint

Revise Overtemperature
AT limits

Revise Overpower
AT limits

Update to bases
Update to bases
Revise bases
Revise bases circuit
breaker time
Decrease shutdown

margin

Decrease shutdown
margin

REASON FOR CHANGE
COLR implementation

COLR implementation

Reanalysis supports VANTAGE S5 reload
Change in design flow due to VANTAGE 5
fuel reload, RTDP implementation
Reanalysis supports VANTAGE 5 reload

Reanalysis supports VANTAGE 5 reload

VANTAGE 5 fuel reload and COLR
implementation (relocation of FN yy)

VANTAGE 5 fuel reload and delete
Cycle 6 specific information

Reanalysis supports VANTAGE 5 reload

Reanalysis supports VANTAGE 5 reload

Reanalysis with reduced SDM

Reanalysis with reduced SDM.
Change to Westinghouse dilution
accident methodology

’ .




COLR
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TABLE 6.1 - .
i

‘ SUMMARY OF TECHNICAL SPECIFICATIONS CHANGES
(continued)
SECTION, PAGE CHANGE REASON FOR CHANGE
3/4.1.14, MTC relocated to COLR  VANTAGE 5 fuel reload and |
pg 3/41-5 & & revised EOL limit COLR implementation (relocation
3/4 1-6 of MTC) |
3/4.11.5, Minimum temperature Reanalysis with reduced temp }
pg 3/4 1-7 for surveillance req. ’ |
|
3/4.1.2.3, Change ch. pump Make consistent with
pg 3/4 1-11 discharge head the analysis
|
s |
3/4.1.24, Change ch. pump Make consistent with ‘
pg 3/4 1-12 discharge head the analysis |
|
|
3/4.1.2.7, Change 80 °F to Make spec consistent with the
‘pg 3/4 1-15 70 °F “analysis limit
3/4.1.2.8, Change volume from Make spec consistent with the
pg 3/4 1-16 5650 to 7715 gallons VANTAGE 5 reload analysis limit to
& change 80 °F to 70 °F  accommodate reduced rod worth
and management flexibility
3/4.1.3.1, Delete reference COLR implementation
pg 3/4 1-19 to Fig. 3.1-1
3/4.1.3.4, Change rod drop time Make spec consistent with the
pg 3/4 1-23 from 2.2 to 2.7 sec analysis limit & COLR implementation
Relocate steps withdrawn
to COLR
3/4.1.3.5, Relocate shutdown rod COLR implementation (relocation
pg 3/4 1-24 insertion limits to of shutdown rod insertion limits)



TABLE 6.1
SUMMARY OF TECHNICAL SPECIFICATIONS CHANGES
(continued)

CHANGE ' REASON FOR CHANGE

SECTION, PAGE

3/4.1.3.6, Relocate control rod COLR implementation (relocation

pg 3/4 1-25 insertion limits to of control rod insertion limits)
COLR '

3/4.1.3.6, Delete figure 3.1-1 COLR implementation

pg 3/4 1-26

3/43.2.1, Relocate axial flux COLR i}nplementation (rélocation

pg3/421& difference limits to of AFD limits)

2-3 COLR

3/43.2.1,. Relocate axial flux COLR implementation (relocation

pg 3/4 2-4 difference allowable of AFD allowable deviation)

. deviation Fig. to COLR '

5/4.3.2.2, Relocate Fq limits COLR implementation (relocation

pg 3/4 2-5 to COLR of Fq limit)

3/4.3.2.2, Relocate K(Z) & V(Z) COLR implementation (relocation

pg 3/4 2-8, figures to COLR of Fq limit)

© 2-8a & 2-8b

3/43.2.3, Relocate FNAH COLR implementation (relocation

pg 3/4 29 limits to COLR of FNAg limit)

3/4.2.5.1, Reformat DNB spec Adopt planned Cook Nuclear Plant

pg 3/4 2-15 Change DNB parameter Unit 1 spec format consistent with
values and add low VANTAGE 5 reload
Tavg window

3/4.2.5.1, Delete tables 3.2-1 Adopt planned Cook Nuclear Plant Unit 1

pg 3/4 2-16 & and 3.2-2 spec format :

2-17 & 2-18 Delete 3.2.5.2 Not required



SECTION, PAGE

TABLE 6.1 :
SUMMARY OF TECHNICAL SPECIFICATIONS CHANGES
(continued)

CHANGE

3/4.3.2.6,
pg 3/4 2-19

Table 3.3-2,
pg 3/439 &
3-10

Table 3.4-4,
pg 3/4 3-25

Table 3.3-5,
pg 3/4 3-26 &
-3/4 3-27 & 3/4 3-28

3/4.4.1.2,
pg 3/4 42 &
4-3

3/4.4.4,
pg 3.4 4-6

3/4.4.6.2,
pg 3/4 4-15 &
3/4 4-16

3/4.5.1b,
pg 3/4 5-1

3/4.52f,
pg 3/4 5-5

Relocate FQ limits
to COLR
Changed definition of Fq

Changed and added RPS
response times

Change ESFAS setpoint

Changed ESF response time

times

Reduce number of RCPs
required operable in
mode 3

Change water volume
from 62% to 92%

Controlled leakage
in terms of resistance

Revise minimum
contained borated

water volume & min/max
cover-pressure

Revised SI pump
performance

47

REASON FOR CHANGE

COLR implementation (relocation
of Fq limit)
Westnghouse CAOC methodology

Make consistent with the analysis
limits

Make consistent with analysis

Make consistent with the analysis
limits

Make consistent with the analysis
limits

Make consistent with the analysis
limit

Consistent with analysis

Make consistent with analysis
limits

Reanalysis with degraded SI
performance




SECTION, PAGE

3/4.5.2.h,
pg 3.4 5-6

3/4.5.5,7
pg 3/4 5-11

3/4.1.1.1,
pg B 3/4 1-1

B 3/4.1,
pg B:3/4 1-3

B 3/4.2.1,

pgB3/421& '

22 & 2-3

B 3/422 & 3,
pg B.3/4 2-4
thru 2-4b

B 3/4.2.5,
pg B 3/4 2-5

B 3/4.2.6,
pg B 3/4 2-5

B 3/4.5.5,
pg B 3/4 5-3

B 3/4.7.1,
pg B 3/4 7-1

TABLE 6.1

SUMMARY OF TECHNICAL SPECIFICATIONS CHANGES

(continued)

CHANGE

Revised SI pump flow
balance limits

Reduce RWST min temp
to 70 °F

Decrease shutdown
margin

Revise concentrations
and volumes

Revise to reflect
COLR implementation
Changed to WCAP-8385

Revised to reflect
COLR implementation
& VANTAGE 5 reload

Revise to reflect
reduced temp DNB limit

Revise to reflect
CAOC control

Reduce RWST temp to
70 °F

Reformat valve lift
criteria’

48

REASON FOR CHANGE

Adopt limits similar to Cook Nuclear Plant
Unit 1

Make spec consistent with
analysis limit

Reanalysis with reduced
shutdown margin

Make spec consistent with analysis

limits

COLR implementation
(relocation of AFD limits)
Westinghouse methodology

VANTAGE 5 reload T-H analysis and
COLR implementation (relocation of

Fq and FN A limits)
Reanalysis with reduced temp
Make spec consistent with
analysis

Make spec consistent with the
analysis limit

Make consistent with the
analysis limit




TABLE 6.1
SUMMARY OF TECHNICAL SPECIFICATIONS CHANGES

(continued)
SECTION, PAGE CHANGE REASON FOR CHANGE :
3.4.9.1, Delete reference to Reanalysis of refueling
pg B 3/4 9-1 refueling reactivity reactivity at 2400 ppm boron
calcs at 2000 ppm
6.9.1:11, Add COLR to section 6 COLR implementation

pg 6-18

49
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APPENDIX A
TECHNICAL SPECIFICATIONS CHANGE PAGES
FOR THE “
DONALD C. COOK NUCLEAR PLANT UNIT 2

TRANSITION TO 17x17 VANTAGE 5 FUEL



DEFINITIONS

1.0 DEFINITIONS -

Defined TeIMS.cecerecesccocssccoacccccscsssossscssssssscscssssces 1=1
Thermal POWEI.cceceesosscacsscccsscscscscssssnsscsssssscssccoace 1=1
Rated Thermal POWEr..eeuueesneescsrsessarsasasssesseassenscasie 2]
Operational MOGE. e eeenncecncesconssonsesssonsennsovsoasassasns o]
Action.......................................................... 1-1
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Pressure Boundary Leakage..cceeceseccscessccsscaiossscosssncssse 1=4
Controlled Leakage. coveererersereseneceecnnreanecsascnnconsanss 124
Quadrant Power Ti1t Ratf0.cccecercccccosscssssesocccosssnssaness 128
Dose EQUivalent I=131.ccevececccecrcnccsoscccscscoceascecacscsse 124
Staggered Test BasiS.ccceccesccscrscacccsccsacescesosasssssscsss 125 |
Frequency NOtatiON.ceeccceccrceccccccccsscccaccccsscccssscccsscs |
Reactor Trip System RESPONSE TiDe.c.eerereerercoranensesacasanse |
Engineered Safety Feature Response TiMe.cccccceccccvccccosccccss 1o
' 1
1

ki‘] F]I.IX Difflf'lnce...................................oo......‘
Physics TCStS.........-....o...uo.........-.-...............oo-
E'Averlgﬂ D‘lﬁntegl’lt‘lon Ehﬂ“gy..........ou.............o...... 1'6

'SOUPC! checkotoooooooooo.oooooooooooooooooo.ooooooooooooooocoo'o 1.6 I
Process Control Program (PCP)..ueeeeeressesacnennannssaceennens 126 o
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QEFINITICNS L

-

-

CHAMAEL FUNCTIONAL TEST
111 & CHANNEL FUNCTIOMAL TEST shall be:

8. Analeg channels « the §njectien of & simulated s{gnal Into the
channe?l as close to the primary sensor 3s practicadle

. to verify OFERABILITY {aciuding alara and/er trip functions,
¢ b. 8istadle channels - the {njection of 3 simulated signal {nto
bev the chanel senscr to verify OPERASILITY {ncluding alara ..

.. and/or rip functions.
CORE ALTEATION |

1.12 CORE ALTEPATION shall be the mcvesent or manipulation of any cone
penent within the resctor pressure vessel with the vessel head removed
and fuel {n the vessal, Suspensien of CORE ALTERATION shall mot preclude
e=pleticn of moverent of a component to & safe conservative position,
CLmsexcd JSee ﬂmw . *

SFESTOCWN MARGIN

1,13 STOCWH MARGIN shall Se the instintanecus amcunt of redcsivity by
which the reaccor {s suberitical or would be subcritical frem 1¢s present
cand{tion assiming all full length rod cluster assembides (shutdown and
cenaral] are fully insersed except for the singla rod clustar assasbdly -
of highest reaciivity worth vm‘chgis assumed 29 be flly withdrawn,

+ —— -  + e————

J9ENTIFIZD LEARAGE
1.14 ISENTIFIZD LIAKAGE shall be:
8,  Leakage (except CONTROLLED LEAKAGE) {nto clesed systems, such

-as pump seal or valve packing Teaks that ars capiured and
gancucted 0 & sump or gollecting Sark, or .

b. Lezkage Into the sontzirmment aS3csphess #0533 sourses thae ire
both specifically lccatad arnd known eisher not © intarfer:
with the overation of leakage celecsion systems or not 28 be
PRISSURE BOUNCARY LEAXAGE, or - )

’

¢. Reactor coolant sysiex ledkage trsugh & stesm generaser 29

he seccncary systam,

2.0, 23K o TNTT 2 |
. iev & 12 Sanctent .‘~‘° .
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CORE OPERATING
LIMITS REPORT

The CORE OPERATING LIMITS REPORT COLR) {s the

unit-specific document that provides core operating
Yimits for the current operating reload cycle. These
cycle-specific core operating 1imits shall be
determined for each reload cycle in accordance with
Specification S« Unit operation within these
operating 1imits 45 addressed in individual
specifications.
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(0 00,616.2) , (0.98,585.1) , (1.20,556.5)
. (0.00,623.8) , (0.93,594.7) , {1.20,563.5)
(0.00,631.0) » (0.88,603.8) , (1.20,569.6)
. . (0.00,645.9) , (0.80,622.3) , (1.20, |
(0.00,647.9) , (0.80,624.5) , (1.2
(0.00,657.4) , (0.77,635.6) , (1.20,597.

2.1-1 Reactor Core Safety Limits -
Four Loops in Operation - .
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RCS Tave (DEG P)

g

DESIEN Flow =4\, 00 Ogvm\\.mrp .
Description of Safety Limits

Pressure Power Tavg Power Tavg Power Tgvg Power Tgvg

i {frac) (°F) (frac) {°F) (frac) (°F)
1775 0.00 615.4 0.98 583.8 1.02  580.9 1.2
2000  0.00 631.8 0.86.. 605.8 0.96 597.5 1.2
2100  0.00 639.1 0.82 614.0 0.95 601.6 1.2
2250  0.00 649.2 0.72 628.6 0.98 605.2 1.2
2400  0.00 659.0 0.62 642.0 1.1  599.0 1.2

558.1

568.5 -

573.1
580.4
588.1

Figure 2.1-1 . Reactor Core Safety Limits
Four Loops in Operation

880
2400 PSIA
650
610 - 2250 PSIA
0 - 2100 PSIA
620 ~
.0 - 2000 PSIA
600 ~
1775 PSIA
890 -
580 -
8§70
‘560 R
850 T T - T T S ) T T T T
0 0.2 04 s os 1
FRACTION 0§]THERHAL POWER
RATED
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@on LEDALTIRY

TABLE 2.2-1

~

REACTOR TRIP_SYSTEM INSTRUMENTATION TRIP SETTOINTD

FUNCTIONAL UNIT
1. Manual Reactor ?rlp

2. Po;fer Range, Neutron Plux

Y ) 1 )
Pover Range, Neutron Plux,
High Positive Rate

3.

4. Pover Range, Neutron Flux,

liigh Negative Rate

5. Intermediate Range, Neutron

riux

é. Bource Ringo. Neutron Flux

7.
9.
9.

Overtemparature AT
Overpover AT
Pressuriser Pressure--Lov
10.
11.

Pressuriszer Pressure--fiigh
Pressurizer Water Level--iligh"

12. Loss of Plow

*nesign flov 1a(51,240

9/, 600
@

TRIP SETPOINT
Not Applicable

Low Setpoint - < 25% of RATED
THERMAL POHER

- iigh Setpoint - < 109% of RATED

THENMAL POHER
< 5% of RATED THERMAL POWER with

a time constant > 2 geconds

< 5t of RATED THERMAL POWER with
a time constant > 2 seconds

< 25% of RATED THERMAL POWER

< 10™ counts per saoont.l

Sea Note 1

See Note 2

;z 1950 psig

< 2388 pnl-g

< 92% of instrument span

> 90t of design flow per loop*

s per loop.

ALLOWABLE YALUES
Mot Applicable

Low Setpoint - < 26% of
RATED THERMAL POWER

figh Setpoint ~ < 110% of
RATED THERMAL POWER

< 85.5% of RATED THERMAL
POMER with a time constant
2 2 seconds )

< 3.3t of RATED THERMAL
PONER with a time constant
2 2 ssconds

< 30% of RATED THERMAL
PONER

< 1.3 x 10° counts per
aecond

Ses Note 3

See Nole 4

2 1940 psig

< 2393 psig

< 938 of instrument span
N z of desiyn flov

per loop#®
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HOTE 1t Overtemperature

wherat uno
T
Tl
p
Pl
1*F£§>_
1+7
&k

)

1

AT £

-

Indlt_:ated AT at RATED THERMAL POWER

o

Averago\teupérature, P

- Indicated T at RATED THERMAL POHER < “F |

avg
Pregsurizer Pressure, ps#q

2235 psig (indlcaged RCS nonlnalrobaratlng pressure)

The tunction genarated by the lead-lag controller for Tiv
compensation 9

avg -

Tima constants utilized in the lead-lag controller for T,
bsecs, ro = 4 secs.

|
dynamic
|
Laplace transform operator
|



¢ 1Ixa - X000 2 ‘¢

and £, (aI) is a function of the indicated difference between top and bottom detectors of
the pbuwer-ranga nuclear ion chambers; with gains to be selected based on measured
instrument response during plant startup tests such that:

o 4

(1)° tor q, -~ q, between percent and percent, £, (AI) = O
(vher§ q, Bnd q_ are parcent RATED THERMAL POWER In the top and bottom
halves of the cBre raspectively, and q. + q, is total THERHAL POWER in
percent of RATED' THERMAL POHWER).

(11) for each percent that the magnitudes of (g, - q,) exceeds percent,
the AT trip setpoint shall be autonatlcalfy reduced b percent of
its value at RATED THERHAL POWER.

(111) for each percent that the magnitude of (q, - q,) exceedn&t%mant,-
the AT trip setpoint shall be autontlcalfy reBuced by$a+2:parcent of
its value at RATED THERMAL POWER. m

[ 8
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®

Note 2:

- ontinued)

cto STEH INSTRUMENTATION TRIP 8 NT

NOTATION (contipued)

T
overpower 2T < AT, (K, ~Kg [}+t3 T - Kg (T-T")-£,(4I)]

whera?

ATB

3

T
T

Indicated AT at rated power

o , 3 =
P 7 4

Average temperature,

Indicated T, at RATED THERHAL POHER <{53 Op.

0. oz/ P for increasing average temperature and 0 for decreaelng
average temperature

0.00197 for T.> T™; K. = 0 for T < T

6

The function generated by the rate lag controller for T,

dynamic coupenaatlon avg

Time conatant utilized in the rate lag controller for Tavg
3" 10 secs,

Laplace transform operator

B
£,(s1) = C_/ ’ /@

Note 31 The channel's uaxlnu- trip point shall not exceed its couputed trip point by more than

percent AT span.

h

MNote 4t The channel's maximum trip point shall not exceed its conputed trip point by more than

percent AT span.




RE OR _goRe

~~ \3he restrictions of this safety liaic pravent everksating of the fusl
and pogaible cladding perforation vhich would result the zelease of ,
2ission\products to the veactor coolant. Ovarheatinf of the fuel cladding s
prevantsd\by restricting fusl opsration to within £he nucleats bolling regime
vhere the Huat transfer coefficient is large ang/the cladding surface
taspezature slightly above the coolant satyration tazperaturs.

Opsration ajove ths upper boundary of £he nucleate bolling regine could
sesult in excessivg cladding temperatures/decauss of the onsst of dapartuce
fron nucleats bollihg (DNB) and the resyitant sharp reducsion 4in heat
transfer coefficlent.\ DN3 is not a difectly messurable parameter during
operation and therefor\THERMAL POVIX and Rsactor Coolant Tesperaturs and
Pressure have been relatéd to DNB./ This relation has been daveloped to
predice the DR3 flux and thw location of DNB for axially uniforn and
non-uniforn heat flux distridbdgyions. The local DNB heat flux ratio, DN2R,
defined as the ratio of the htad fjux that vould csuse DN3 at & parsicular
core location to the local Aeat x, is indicative of the margin to DNB.

The DNB design dasis s as folloys: there must de &t least & 95 peccent
probabllity that the Minioun DNBR of the limiting rod during Condition I and
11 events i3 greaty? than or equal to DNBR linit of the DNB corzelation
being used (the X3 correlation {n this application). The corrslation DNIR
linit i3 establizhed based on the entirs aphlicadle expsrinental daza se:
such that thepé is a 95 percent prodadilicy wich 95 percent confidence thas
DNB will nog/cccur vhen the ainimua DNBR is at the DN3R linic.

The Luzves of Figure 2.1-1 shov the loci of poiats of THIRMAL POVER,
Reactor Loolant Systen pressures and svesrage tempers belov vhich the
calculdted DNBR {s no less than ths correlation DNBR 1{hi{t valus or the
average enthalpy at the vessel exit is lass than the eanthdlpy ef saturate
149éid. Uncertainties in prismscy system pressure, €ors temPerature, €oT

rasl pover, primary ecolant flov rate, and fusl fadbricatiom\tolerancys
besn included {n the analyses from wvhich Figure 2.1.1 43 dérived.

N S el &

\
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The curves are based on a nuclear on:hupy rise bot chanzel factor,

and & reference co3ine with a peak of \‘55 for axial pover
sbapé. A3 allovance i3 ucx ded for an increase in F. o 8t reduced pover based

oa the upnutoa.

ux oonditions are Righer than those calculated for
the range of all coatrol rods fully withdravz to the saximus allowable coatrol
rod dnserzion assuaing the axial power imdalasce Ls within the limits of the

( 22) function of the Overtezperature trip. When the axial power imdalance
d aot within the tolerance, the axial pover isdalance effect on the
Overtencperature 4 T trips vill reduce the setpoints to pmido protection
coasiatent with core safety lizits.

2.1.2 * o} N ™ "me T

The restriction of this Salfety Limit protects the uzq-tty of the Reactor
Coolant .'m:cn from overzressurization and theredy prevests the relesse of
redionuclides coau_:cd in the reactor coclant frcx reaching the contalz=ent

atosaphere., ¢

t

ke reactor pressure vessel and pressurizer are designed 2o Section III of
the ASME Code for Nuclear Power Plant u:b:eh permzits & maxisus transient
sressure of 1133 (2725 paig) of desizn sressure., The Reactor Coclant Systes
piping, valves and f£ittings, are duigod to ANSI B 31.1 1967 Zdition, which
pon.:a & maxizus trazsieal pressure of 1205 (2945 p3ig) of componeat design
eresaure.  Che Safety LIzit of 2735 p3ig i3 therefore consistens wish the
.‘.u:.;: criteria and associated code requireencs.

The extire Pexstor 220an ten I3 hydrotesses at 3107 saig, 1285 of
desiga pressurs, to domutrato Lz:u.- tY prior to lnitial operation.

[ —
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LINITING SATETY SYSTEM SETTINGS

BASES

The Fover Range Negative Rate trip p:wid'u‘p:ctnc:ton to ensure tha: :
ths calculated DNER {s maintzined sbove the design DNBR valus for multiple
control rod drop accidents. The analysis of s single control zod drop(op Soms ""’::',’
accident indicates a return to full pover msy be initiated by the sut e\ k% ”?

control systen in response to a continuesd full powsr turbine dapand or
by the negative moderator teaperature feedback

The Interned{ate and Source Range, Muclear Flux trips provide reactor
core protection during reactor startup. These trips providse redundant
protection to the low setpoint trip of the Pover Range, Neutron Flux
chggmls. The Source Range Channels will {nitiace a reactor trip at about .
10~ counts per second unless manually blocked when P-§ beconss active. The
Interzediacte Rangs Channels will {niciate a reactor trip at & current level
proportional to approximstely 25 percent of RATED THERVAL POWER unless :
manually blocked vhen P-10 becones active. Mo credit 'vas taken for operation ‘
of the trips assoclated with either the Intermsdiats or Sourcs Range Channels
in the accident analyses; hovever, their functional capabilicy at the :
specified trip settings is required by this specification to enhance the )
oversll reliability of the Reactor Protection Systen,

b o hd b

. The Ovartezperature AT trip providss cors protection to pravent DNB for
all coabinations of pressurs, pover, coolant tszperatuss, and axial pover
distzibution, provided that the transient {s slov with respect to pipirg
transit dalays fron the core to the temperaturs detectors (about & seconds),
and pressurs is within the range betwsen the High snd Lov Pressurs reactor
trips. 7This sespoint includes corrections for changes in density and heat
capacity of wvater with teaperature and dynanic compensation for plping delays
fzoa the cors to the loop tamperaturs datectors. This reactor trip lizitc is
alvays belov the cors safety limit as showvn in FPigure 2.1-1, If axial peaks
4I¢ more seveTe than dasign, as indicated by the difference betvaen top and
bottom pover rangs muclear detactors, ths rsactor trip is sutomatically
reduced according to ths notations in Tadle 2.2-1,

D. €. COCK « UNIT 2 _ 3 2-4 AMTYDMENT m./@



2.1 SAFETY LIMITS
LASES n “’f‘i

2.1.1 REACTOR CORE

The restrictions of this safety Limit prevent overheating of the fuel
and possible cladding perforation which would result in the release of
fission products to the reactor coolant. 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 temperature.

Operation above the upper boundary of the nucleate boiling regime
could result in excessive cladding temperatures because of the onset of
departure from nucleate boiling (DNB) and the resultant sharp reduction in
heat transfer coefficient. DNB is not a directly measurable parameter
during operation and therefore THERMAL POWER and Reactor Coolant
Temperature and Pressure have been related to DNB through the WRB-2
correlation and W-3 correlation for conditions outside the range of
WRB-2. The DNB correlations have been developed to predict the DNB flux
and the location of DNB for axially uniform and nonuniform heat flux
distributions. The local DNB heat flux ratio, (DNBR), is defined as the
ratio of the heat flux that would cause DNB at a particular core location
to the local heat flux, and is indicative of the margin to DNB.

The DNB design basis is as follows: there must be at least a 95
percent probability that the minimum DNBR of the limiting rod during
. Condition I and II events is greater than or equal to the DNBR limit of
the DNB correlation being used (the WRB-2 correlation for Vantage-5 fuel,
and the W-3 correlation for ANF fuel and conditions which fall outside the
range of applicability of the WRB-2). The correlation DNBR limits are
established based on the entire applicable experimental data set such that
there is a 95 percent probability with 95 percent confidence that DNB will
not occur when the minimum DNBR is at the DNBR limit (1.17 for WRB-2 and
< 1.3 for the W-3). '

In meeting the DNB design basis, uncertainties in plant operating
parameters, nuclear and thermal parameters, and fuel fabrication
parameters are statistically combined with the DNBR correlation statistics
such that there is at least a 95% probability with a 95% confidence level
that the minimum DNBR for the limiting rod is greater than or equal to a
calculated design limit DNBR. The uncertainties in the above plant
parameters are used to determine the plant DNBR uncertainty. This DNBR
uncertainty, combined with the DNBR correlation statistics establishes a
design DNBR value which must be met in plant safety analyses using values
of input parameters without uncertainties. For D. C. Cook Unit 2, the
design DNBR values are 1.23 and 1.22 for Vantage-5 fuel typical and
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thimble cells, respectively, and 1.39 and 1.36 for typical and thimble .
cells for the ANF fuel. 1In addition, margin has been maintained in both

fuel types by performing safety analyses to a safety analysis limit DNBR.

The margin between the design and safety analysis limit DNBR is used to

offset known DNBR penalties (i.e. transition core penalties, rod bow,

etc.) and provide DNBR margin for operating and design flexibility.

The curves of Figure 2.1~1 show the loci of points of THERMAL POWER,
Reactor Coolant System pressure and average temperature below which the
calculated DNBR is no less than the design DNBR limit value or the average
enthalpy at the vessel exit is less than the enthalpy of saturated licuid.




The Overpover & reactor trip providss assurance of fuel integricy,
e.g., 1o melting, under all possiblé overpower conditions, limics the
required range for Overtemperaturs AT protection, and provides a backup to
the High Neutron Flux trip. The serpoint includss corrections for changes in
density and heat capacity of vater with temperature, and dynamic compensation
for piping dalays fron the core to the loop temperaturs datectors. No cTedit
. en_for operation of this trip in the accident analyses; hovaver, its
’ﬁé:j;m.\m:m;: the specified trip setting is required by this
specificacion to enhance the overall reliability of the Reactor Protect

System. axis aks arte severe [5) cats the
’?tf(unco batdeen to bottom po ar detsc , the ctor
vip & tonaticatly reduc notatio n Table 2°2-1.

Bzessurizes Pressure

The Pressuricer High and lLowv Pressure trips are provided to limit the
pressure range in vhich reactor operation i{s permitted. The High Pressure
trip i{s backed up by the pressurizer cods safety valves for RCS overpressure
protection, and is therefore set lover than the set pressure for these valves
(2485 psig). The High Pressuve trip provides protection for a loss of
External load event. The lov Pressure trip provides protection by tripping
the reactor in the avent of & loss of reactor coolant pressurs.

LA

1

- v

The Pressurizer High Water Level trip ensures protsction against Reactor
Coolant System overprassurization by limiting the water level to a volune
sufficient to retain a steagy bubble and prevenrc water reli{ef through the
pressurizer _safety valuas,/ No cfedit vas _tvikan for poperation of eils trip i
h¥ accjd6nt analysas; ho T, its fimctional capadbility suo-the spec da’
[{ezipsecein zequizrsd-By this spicificaciert to enhants the ovess]
of th actor Protection en.

The pressomiesr /'/M waTen Lerel Tap /?x'iaéu'/u weTea pelicF

| Fra 74, wvcoaTastle/ 1cod wiTh/eawl aT Power cvensl,
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The Undarvoltage ané Undssfrequency Reactor Coolant Pump bus trips
provica zeactor coze protection against DNB as & result of loss of voltage or
underfrequency to more than one reastor coolant puap. Ths specified set
poincs assure a rezctor trip signal is generated befors the lov flov trip set
point 4s veached. Tize delays are {ncorporated in the undsrfzequancy and
undssvoltage trips to pravent spurious reactor trips from moasntary -’
eisctrical pover transients. For undervoltage, the dslay is set so that the
sine required for a signal to reach the reactor trip breakers folloving the
sinultaneous trip.of tvo or mors reactor coolant puzp bus circuit breakers
shall not exces {3;;3 econds. For underfrequency, the delay i{s set so that
the time requized\for a signal to reach the reactor trip breakess afzer the
undszfregquency trip set point is reached shall not exceed 0.3 seconds.

(2

A Turbine Trip causes a direct reactor trip vhen operating above P-7.
Each of the turbine trips provide tusbine protection and reduce the severicy
of the ensuing transient. No credit vas taken i{n the accident analyses for
opezation of these trips. Their functional capability at the specified trip
settings {s required to enhance the overall rellability of the Reactor
Prozsction Systea. ¢

»

D. €. COOK « UNIT 2 3 2.7 T %03




3/6.1.1 SORATION CONTROL Crvater Than #°° ~

- -d L. . N8N . BN A
L e T AN D s TR T e A e A R ATy

e
3.1.1.1  The SHUTDOMN NARGIN shall be AWK, ]
. . .,I'
APPLICABILITY: MODES 1, 2*,(anY Y. f .
e o s s o250 A
With the SHUTOOWN MARGIN ¢(2:0%ak/k, {mnediately fnitfate and continue I

doration at > 10 gpm of 20,000 ppm doric acid solution or equivalemt until the
required SHUTDOWN MARGIN is restorad. B .

SURVEILLANCE REQUIREMENTS
4.1.1.1.1 The SHUTDOWN MARGIN shall be determined to be z?‘bk/k: |

a. Within one hour after detection of an fnoperable control rod(s) and
at least once per 12 hours thersafter while the rod(s) is
inoperable. 1If the {noperable control rod ts {smovabie or
untrippable, the above required SHUTDOWN MARGIN shall be {ncreased
by an amount at Teast equal to the withdrawn worth of the fmmovabdle
or untrippable control rod(s). .

b. When fn MODES 1 or 27, at least once per 12 hours dy verifying that
go?t;o} bank withdrawal is within the 1imits of Specification

¢. When in MODE 2". within 4 hours prior to schieving reactor
eriticality by vcrifyini that the predicted critical control rod
position 13 within the limits of Specification 3.1.3.6.

*Sse Spacial Test Exception 3.10.1

With K gc 2 1.0

" i ke < 2.0

D.C. COOK - UNIT 2 3/4 1-1 A@INTNT W, §2 @



REACTIVITY CONTROL SYSTEMS

d. Prior to initial operation above $% RATED THERMAL PONER after each
fuel loading. by consideration of the factors of & below, with the
R gogt;o} banks at the maximum §nsertion 1imit of Specification

e. When {n MODE 3, at Teast gnce per 24 hours by consideration of the
. following factors: : . 4'

. 3. Reactor coolant system boron conccptration..

2. Céntro1 rod position,

3. Reactor coolant system average temperafﬁre.

4. Fuel burnup dased on gross thermal energy generation,

5. Xenon concentration, and

‘

6. . Samarium concentration.

4.1.1.1.2 The overall core reactivity balance shall be compared to predicted
values to demonstrate agreement within ¢ 1% Ak/k at least once per 31
Effective Full Power Days (EFPD). This comparison shall consider at least
those factors stated in Specification 4.1.1.1.1.¢, above. The predicted
reactivity values shall be adjusted (normalized) to corraspond to the actual
core conditions. prior to exceeding a fuel buraup of 60 Effective Full Power
Days after each fuel loading. 7 42 :

4.1.1.1.3 Prior to blocking ESK Functional Units in accordance with
footnotes # and #7 of Table -3, SHUTDOWN MARGIN shall be determined to be
reater than or equal to Ak/k by consideration of the factors of
.1.1.314 above. The Reactor Coolant System average temperature used in
making this SHUTDOWN MARGIN determination shall be less than or equal to
350°F. This SHUTDOWN MARGIN shall be maintained at all times when the ESF
functions are blocked 1n<MODE 3. '

. c.'coo'x' - UNIT 2 | 5/4 1-2 S oo 0.8 .




223sousTy anvTIAl SYSTIVE

-] o - 15 )

LIMITING CONDITION POR OPFRATION.

3.1.1.2 The SHUIDOWM MARCIN shall be

JiCreater than or egual to 1.0% 3k/k vhen eperati
eaTtoI-Cotiant—Leop in accordance with Specification 3.4.1.3.

2.'c:..:-: th e valu n in
no Reactor-Coolant s but one
in scedtdance Specificas

APPLICABTLITY: nonzS@ s |

L 4

. J{aRLION:

- me = emy

Uith SHUTDOUN MARGIN less than the adove limits, {z-ediately initiate and
continue boration at greater than or equal to 10 gpx of 20,000 ppa boric acid
solution or equivalent until ths vequired SHUTDOWN MARCIN is Testored.

4.1.1.2 The SHUTDOWN MARGIN shall bs datermined to bs greater than or
squsl to the above uugs:

a. Within one hour after datection of an inoperadle eentrol red(s) and
at least ence per 12 hours thereafter vhile the rved(s) s
{noperadle. If she inoperable control red {s {mmovadle or
untrippable, the SHUTDOWN MARGIN shall be increased by an amount at
least egual to the withdravn worth ef the fasovadle er untrippadle
sontrel red(s).

D. C. COOK - URIT 2 3/4 1.3 AMENDHENT w0, 82.87.4
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- TH AW ¢ -
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3.1.1.6 The sodsrator temperature cosfficient (MIC) shall be) w /Th/w The
LimiTs 2peeifie) 1M The CORE Of CR0Tia3 bimiyr RyPoar(COLR). THha MIs1mnvm
s 4

. *
UPPER LiatT ohoil Bs bess "oNan 0:7‘ £lve ‘-o Te The valves t~ ﬁ;wu 3,/-2
-]

Beprwaing #F Cycla Li1fr CDoL) L1 T .
: X XXX MODES 1 snd 2+ onlyw

z 2 MODES 1, 2 and 3 onlyw

IND oF Lyele LAY CEOL) LimiT

‘ @ SpreiFied 14 Tha Coc p
a. With the ¥IC more posizive than thd)lini{t| of-I~iri—bra—above:

1. £s2ablish and maintain control rod wvithdraval limics
sufficient to restore the NIC to within its limits wizhin 24
hours or be {n POT STANDBY within the next 6 hours. These
vithdrawal limics shall be in addition to the inseition licics
of Specificazion 3.1.3.6. .

. 2. HMaintain the control rods within =he vithdraval limics
established above until subsequen: asasurenent verifies that
the MIC has been restored to within {ts limit for the all rods
vizhdrawvn condition.

3. Prepare and submit a Special Repor: to the Commission pursuan:
to Specification 6.9.2 within 10 days describing the valus of
the measured NIC, the interis control rod withdraval limits
and the predicted average cors dburnup necessary for gestoring
the positive MIC to within {ts limic for the all rods
vithdrawn condizion.

@ spretricd s Thy COLR
b. With the MIC more negative than the(Vilanic TIX X be in

HOT SHUTDOWN within 12 hours.

* With K 2g SToater than or equal to 1.0
@ See Special Test Exception 3.10.3

D. C. COOK - UNIT 2 34 1.8 i AMENDHENT NO. -Ifm__w




cTI CONTROL SYSTEMS ’ N | :)
SURVEJLLANCE SPOUIREMENTS

o 8.1.1.46.1 The MIC shall be deternined to be within its limits by

' confirmatory seasuressnts. Msasured MIC waluss shall
be extrapolated and/or cospensated to permit direct

comparison with the sbove limits. .

4£.1.1.4.2 The MIC shall be dstermined to be within its liaits
during each fuel cycle as follovs:

ared to the 30L
e, prior to
POVER,

ey

The MTC shall be measured at any THERMAL POVER
vithin 7 EFPD after reaching an equilibrium boron
concentration of 300 -ppa and the

value compared to the t. In the event )
this comparison {ndicates that the MIC will be .
sore negative than the EOL linit, the NIC shall be
reneasured at least once pef 14 EFPD during the
recainder of the fusl cycle|and the NTC valus L4
cozpared to the IOL limic. : )

a) The MIC shall be msatured and ¢
1limice
ind operation above 3¢ of RATED
ter each fuel loading.

360 ?f“ Suruc'lld“(e

lowsd ﬁ*‘-"'{""'/ —
+he coLi,

D. C. COOK - UNIT 2 ' 3/4 1.6 Amsndaent No.@'




REACTIVITY CONTROL SYSTEMS

MINIMUM TEMPERATURE FOR CRITICALITY

LIMITING CONDITION FOR OPERATION

3.1.1.5 The Reactor Coolant Syétem lowest operating Toop temperature
(Tavg) shall be > 541°F, . .

APPLICABILITY: MODES 1 and 27.
ACTION:

With a Reactor Coolant System operating loop temperature (T_ . ) < 541°F,
restore (T, ) to within its 1imit within 15 minutes or be %01 sTanpBY
within the®K8xt 15 minutes.

SURVEILLANCE REQUIREMENTS

4.1.1.5 The Reactor Cooliﬁt System temperature (T_. ) shall be determined

to be > 541°F: ave

a. Within 15 minutes prior to achieving reactor criticality, and

b. At least once per 30 minutes when the reacto:
the Reactor Coolant System T {s less thanm

_‘r“g-Tref Deviation Alarm nogvseset.

v

J. C. COOK = UNIT 2 3/4 1.7



-
PR
- -

LIMITING CONDITION FOR OPERATION

3.1.2.3 One charging pump in the boron injection flow path required by
Specification 3.1.2.1 shall be OPERABLE and capable of being powered from an
OPERABLE emergency bus,

APPLICABILITY: MODES S and 6.
ACTION:

a. With no charging pump OPERABLE, suspend ali*operations involving CORE
ALTERATIONS or positive reactivity changes. .

o

b.  With more than one charging pump OPERABLE or with a safety injection
pump(s) OPERABLE when the temperature of any RCS cold leg'is less than
or equal to 152°F, unless the reactor vessel head is removed, remove the
additional charging pump(s) and the safety injection pump(s) motor
circuit breakers from the electrical power circuit within one hour.

c. The provisions of Specification 3.0.3 are not applicable. ]

SURVEILLANCE REQUIREMENTS = . ‘

-

4.1.2.3.1 The above required charging pump shall be demonstrated OPERABLE by
verifying that,on recircularic qw, the pump develops a discharge pressure
of greater than’or equal yo 2390~psig Whan tested pursuant to Specification |
4.0.5, 2290 fsacl.

4.1.2.3.2 All charging pumps .and satety injection pumps, excluding the above
required OPERABLE charging pump, shall be demonstrated inoperable by
verifying that the motor circuit breakers have been removed from their
electrical power supply circuits at least once per 12 hours, except when:

a. The reactor vessel head is removed, or

b. The temperature of all RCS cold legs is greater than 152°F.

* For purposes of this specification, addition of water from the RWST does
not constitute a positive reactivity addition provided the boron
concentration in the RWST is greater than the ninimum required by

Specification 3.1,2.7.b.2. ‘ l L
D. C. COOK - UNIT 2 3/4 1-11 : AMENDMENT NO.B@ '



REACTIVITY CONTROL SYSTEMS

P )

CHARGING PUMPS = OPERATING

‘D

LINITING CONDITION FOR OPERATION

3.1.2.4 At Jeast two charging pumps shall be OPERASBLE.
APPLICABILITY: MODES 1, 2, 3 and 4.
ACTION: :

With enly one.charging pump OPERABLE, restors at ‘lust two charging pumps to
OPERABLE status within 72 hours or be in at Teast HOT STANDBY and borated to a
SHUTDOWN MARGIN equivalent o at least 1% Ak/k at 200°F within the next 6 hours;
restore at least two charging pumps ts OPERABLE status within the next 7 days
or be in COLD SHUTDOWN within the next 30 hours.

SURVETLLANCE RESUIREMENTS

)

4.1.2.4 A% least two charging puzps shall Be demonstratad OPSRAGLE by verifying,
that on recirculation flow, siach purp cdevelops & aischarge prvssun c 2 w&-
w-iwhen asted ..ursuan: s Specification 4.0.5. 2240
fS! . ’

0. C. COOK = UNIT 2 3/4° 1-12 Amencoent



REACTIVITY CONTROL SYSTEMS
| BORATED WATER SOURCES - SHUTDOWN
LIMITING CONDITION FOR OPERATION

3.1.2.7 As a minimum. one of the following borated water sources shall be
OPERABLE: . P

a. A boric acid storage system and associated heat tracting with:

1. A minimum usable borated water volume of 4300 gallons,
2.  Between 20,000 and 22,500 ppm of boron, and
‘ 3. A minimm solution temperature of 145°F.

b. The rgfueIing water §tora§é tank with:

1. A minimum usable borated water volume of 90,000 gallons,

2. A minimum boron concentration of 2400 ppm, and

3. A minimum solution temperature of}86°
APPLICABILITY: MODES 5 and 6.
ACTION: |
With no borated water source OPERABLE, suspend all operations involving CORE
ALTERATIONS or positive reactivity changes* until at least one borated water
source is restored to OPERABLE status.

SURVEILLANCE REQUIREMENTS

4.1.2.7 The above required borated water source shall be demonstrated
OPERABLE:

a. At least once per 7 days by:

J. Verifying the boron concentration of the water,

2. Veri€ying the contained borated water volume, and

3. Verifying the boric acid storage tank solution temperature
when it is the source of borated water.

b. At least once per 24 hours by verifying the RWST temperature when
it is the 'source of borated water.

*For purposes of this specification, addition of water from the RWST does
not constitute a dilution activity provided the boron concentration in

the RWST is greater than or equa] to the minimum required by Specification

3.1.2.7.b.2.

D. C. COOK - UNIT 2 3/4 1-15 Anendnent No. 82./46)
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REACTIVITY CONTROL SYSTEMS
BORATED WATER SOURCES - OPERATING

LIMITING CONDITION FOR OPERATION

3.1.2.8 Each of the following borated water sources shall be OPERABLE:

a. A boric acid storage system and associated h:iggzgéfing with:

1. A minimum usable borated water volume o gallons,
2. Between 20,000 and 22,500 ppn of boron, and
3. A minimum solution temperature of 145°F.

b. The refueling water storage tank with:
1. A minimum contained volume of 350,000 gallons of water,

2. Between 2400 and 2600 ppm of boron, and

3. A minimum solution temperature ofls
APPLICABILITY: MODES 1, 2, 3 and 4.

[ACTION: -

a. With the boric acid storage system {noperable, restore the
storage system to OPERABLE status within 72 hours or be in
at least HOT STANDBY within the next 6 hours and borated
to a SHUTDOWN MARGIN equivalent to at least 1% ak/k at 200°F;
restore the boric acid storage system to OPERABLE status
within the next 7 days or be in COLD SHUTDOWN within the
next 30 hours.

b. With the refueling water storage tank {noperable, restore
the tank to OPERABLE status within one hour or be in at
Teast HOT.STANDBY within the next 6 hours and in COLD SHUT-
DOWN within the following 30 hours.

SURVEILLANCE REQUIREMENTS

4.1.2.8 Each borated water source shall be demonstrated OPERABLE:

D. C. COOK - UNIT 2 3/4 1-16 Anendment No.(gss




. - ) . .
LIMITING CONDITION FOR OPERATION (Continued)

c) A pover distribucion map {s obtained from the movable incore
detectors and F.(2Z) and are varified to be within their
1inics within 79 hours, afll . .

@) Zither the THERMAL POVER level {s reduced to less than or
equal to 758 of RATED THERMAL POWER within ons hour and within
the nsxt & hours the high nsutron flux trip setpoint {s re-
duced to less than or equal to 858 of RATED THERMAL POWER, .

e or :

. @) The reaainder of the rods {n the group with the 1nopizab1¢‘:
Tod are aligned to within £ 12 steps of the inopezable rod
within one hour vhile maintaining the rod ssquance and inser-

tion linits ; the THERMAL POWER level shall be |}
restricted pu t to Specification 3.1.3.6 during sub-
sequen nrﬁgfon. . — ~

¢ = ATi1wa
As sp«:é:ec:/ on He CoeE aégve
CrmiTS Pl T

STRVEILIANCE REOUIREMENTS :

4.1.3.1.1 The position of each full length rod shall be detsrmined to be |
within the group demand limit by verifying the individual rod positions at

least once per 12 hours except during time intervals vhen the Rod Position

Deviation Monitor is {noperable, then verify the group positions at lsast

once per 4 hours, .

4.1.3.1.2 Each full length rod not fully inserted shall be deternmined to be l

OPERABLE by amovement of at least 8 steps in any one direction at least once
per 31 days. - :

.
. . . . PR
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ROD DROP TIME

LIMITING CONDITION FOR QPERATION

- — — — —
ﬂ.f J/“"“/ tow f‘. &ll 0’“.}’1“} Len.77s [?"adf &’LK)D
3.1.3.4 The individual full Te hutdown and control) rod drop time from
the fully withdrawn position shall be less than or equal tolP4

ssconds fron beginning of decay of stationary gripper coil voltage to dashpot
entry with:

a. Iavg greater than or equal to 541°F, and . : '
b. All reactor coolant puzps opsrating. ' Lt
AﬁZL;QA&ILIIX: MODES 1 and 2.
ACTION: '
With the drop time of aay full lcng:ﬁ rod deternined to exceed the above

limic, vestore the rod drop time to within the above limit prior to
proceeding to MODE 1 or 2.

i
\

|SURVEILIANCE REQUIREMENTS

4.1.3.4 The rod drop time of full length rods shall be demonstrated through
nsasurement prior to entering MODE 2: : I

a. For all rods following each removal of the reactor vessel head,

b. For specifically affected individual rods following any maintenance on
or modification to the control rod drive system which could affect the
drop time of those specific rods, and )

€. At least once per 18 months.

J
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REACTIVITY CONTROL SYSTEMS
SHUTDOWN ROD TNSERTTON LIMIT "
LINITING CONDITION FOR OPERATION

/ .
o1 TED 1w PHySical INSEPTION A3 speciFiad 14

3.1.3.5 All shutdown rods shall be fully-wishdram—(226-eseps)
C(T4e  Cozv_ Opinatiny ZimiTsr RupoeT (LolR)
ARRLICABILITY: MODES 1% and 2w

ACTION: Jatserrep Beyou?  The umsgaTion LimiT” specified su The CoLl

With a max of omie shutdown :odlg;s:fgé%z;:%ggggggy4’5532527fot surveil- ’
lance testing pursuant to Specification 4.1.3.1. wi :

]
f,?r.rruw The Ro/ To wilklin Thy 1usenTion &l T Specified 1o The Ca./,,g 2.
8. Fully-wichdrav-the—red—or

b. Declare the rod to be {noperable and apply Specification 3.1.3.1.

SURVEILLANCE REQUIREMENTS

WiThew The tMNsSeeTior
4.1.3.5 rod shall be determined to be/fully-withdrewns- }

Lt T Speci&ctd N THr COLE:
a. Within I5 minutes prior to withdrawval of any rods in control banks A,
B, C or D during an approach to reactor criticality, and

b. At least once per 12 hours thersafter.

*See Special Test Exceptions 3.10.2 and 3.10.3 . .
#With K oo greater than or equal to ¥.0 . |

D. C. COOK - UNIT 2 3/6 1-24 AMENDMENT NO. @ .
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BEACTIVITY CONTROL SYSTEMS
SONTROL ROD INSERTION LIMITS
LIMITING CONDITION FOR OPERATION

(FeT1. Specifire  1u The CORE QPLFATING LimyTe RFp okT coer)
APPLICABILITY: MODES 1% and 2ww,
ACTION:

i With the control banks inserted beyond :hc@imcrtion limits, except for
surveillance testing pursuant to Specificat{on 4.1.3.1.2, oithet:'

|
3.1.3.6 The control banks shall be limited in physical insertion as/shewmim
|

a. Restore the control banks to within the limits within two hours.. or |

b.  Reduce THERMAL POWER within two hours to less than or equal to that
fraction of RATED THERMAL POWER which is allowed by the grou |
position using the : : INSERTI00  LtemTs specified 10 T74s Catli) 'S

.  Be in at least HOT STANDBY within € Bours, \__/ |

SURVEILIANCE REOQUIREMENTS

4.1.3.6 The position of each control bank shall be determined to be within
the insertion limits at least once per 12 hours except during time intervals
when the Rod Insertion Limit Monitor i{s inoperable, then verify the
ind{vidual rod positions at least once per &4 hours.

* See Special Test Exceptions 3.10.2 and 3.10.3.

D. €. COOK - UNIT 2 3/4 1-25
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LIMITING COVDITION FOR OPERATION

FLUX DIFFERENCE (AFD) shall be maintained within
abou: a target flux

3.2.1 The indicat
the target band

APPLICABILITY: MODE 1 above 50% RATED THERMAL POWER® .
ACTION:

8. Vith the indicated AXIAL FLUX DIFFERENCE outside of the target band
about the target flux difference and with THERMAL POVER:

1. Abovom 0.9 x APL (vhichever {s less) of RATED THERMAL POVER, |
. vithin 15 minutes:

a) Zither vestore the indicated AFD to within the target band
linits, or

b) Reduce ‘IHERHAL POVER to less than 908 or 0.9 x APL (vhichwer
is less) of RATED THERMAL POVWER.

2. Betveen 508 and 908 or 0.9 x APL (vhichever is less) of RATED
THERMAL POVER:

a) POVER OPERATION may continus provided:

1) The indicated AFD has not been outside of the targer band
for more than'l hour penalty deviation cumulative .during
the previous 24 hours, and
/;;;/4;/ 100 The CoLR
2) The indicated AFD is within the limits
<3-v3~1. Othervise, reduce THERMAL POVER to less than 508
of RATED THERMAL POVIR within 30 minutes and reduce the
Powver Range Nsutron Flux-High Trip Setpoints to less than
or equal to $5¢ of RATED THERMAL POVER within the naxt 4 l
bours.

b) Surveillance testing of the Pover Range Nsutron Flux Channels
may be perforssd pursuant to Specification 6.3.%
the indicated ATD {s maintained within the lim{ Speeitied

in The COLE A total of 16 hours operation may be accumulated vith

¢ AFD ocutsids of the target band during this testing without
penalty deviation.

*Ses Special Test Exception 3.10.2

D. €. COOK - UNIT 2 36 2.1 AMENDMENT no.ﬁﬁ.@ |
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4.2.1.2 The indicated ATD shall de considazed eutsids of Lits target band
vhen at least 2 of & or 2 ¢f 3 OPIRABLE excore channsls are indicsting the
ATD to be outsids the target band.. Penalty dsviation eutsids of ths target
band shzll be accumulated en a un basis of:

- a. A penalsy daviation ef ene minute for each ens minute of POVER
OPERATION outsids of the target dand at THIERMAL POVIR 1mh ajual
. to or above 308 eof RATED THERMAL POVIR, and .
b. A penalcy dsviation of ens half ainute for each ene mimute of PO&-‘E?.
OPIRATION outsida of the target band at THIRMAL POVER levels
betvesn 158 and 508 of RATED THERMAL POVER.

4.2.1.3 The target axial flux difference for the OPERASLE excore channels
shall be deterzined in conjunction vith the measurensnt of APL as dafined {n
Specification 4.2.6.2. The provisions of Specification 4.0.4 are not

applicadle.

4,2.1.4 The axial flux diffecence target band abcut the target axiasl flux ..
difference shall be deternined in conjunction with the measurenent of APL as l

({dafined 4n Specification &4.2.6 The allovable valuas of the tarzet band a~e

bl &

-

zadafinirions of APL-ape-nader—iedefinieton-ef-the—searges-dend-—frea—2i—=o

n et

axisl flun-difference. e provisions of Specification 4.U.&4 aTe not

applicable.

D. €. COOK - WNIT 2 3/4 2-3 ANDIICERT 50, W&
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u:imxs_mmm FOR_OPERATION

3.2.2 i'Qm shall be lizfted by rhe following relationships:

*P = DATED THERYAL POVIR

/ . ?-(Z) 43 the measured hot chanpel factor fncluding a 3% manuface~
) Qturing tolerance uncertainty and a 52 measurement uncertainty.

]

Sonpany—forl, Nox;vau.q/ Fq C9) 45 a cory

Hel AT spee, Ficd 4., ,
. Th

LomaeTi 0/ o0F

Uich FQ(Z) sxceeding {its linmice:

8. Reduce THERMAL POVZIR at least 18 for each 1% F.(Z) excesds the l
lizic within 13 ainutes and similarly reduce tgo Pover Range
Neutron Flux-High Trip Sectpoints vithin the nsxt 4 hours; POVER
OPERATION nay procssd for up to a stotal of 72 beours; subssquant
POVER OPERATION may procesd provided the Ovarpower AT Trip

Setpoints have basn reduced at least 1t for each ‘1t F.(Z) exceeds
the limic. _ Q ‘

b. ' Idantify and correct the cause of the out of limit eondition prior l
- to increasing THERMAL POVER above ths reduced limit requized dy a,

. above; THERMAL PONER may then be increased providad F.(2Z) is°
danonstrated througk incore mapping to be within its t.

rre ‘ 2
z . ATED e RIAL ’Pav‘h
¢ F“? The fa Lim:T AT ‘R . THeE 7 (Cr)

specifisd N vhe Cok¥ OrsirTINg biomiTS REPO

¢
‘ ‘
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LIMITING COVDIZION FOR OPERATION

3.2.3 IN st.all be linited by the following :ola:tmhipB

%MW//M
q
£

) APPLICASILITV: MODE 1
[|aczaes:
Wizh I»'::H exceeding itz limic:

a. Reduce THERMAL POWER to less than 508 of RATED THERMAL POWER within 2
hours and reduce the Pover Range Neutron Flux-High Trip Setpoints to
less than or oqul to 558 of RA;ZD THERMAL POWER within the naxt &

+  hours,

b. Demonstrate through in-core mapping that }'R {s within {ts linic
wvithin 24 hours afzer exceeding the limit ‘og reduce THERMAL POWER to
less than 5S¢ of RATED THERMAL POVER within the next 2 hours, and

c. ldantify and.correct the cause of the out-of-limit condition prior to
{ncreasing ‘U.I. POVER; subsequent POWER OPERATION asy procesed,
provided that T, 1: dezonstrated through in-core mapping to be
vithin tts 1int4far a nominal S0% of RATED THERMAL POVER prior to

excseding this mm POVER, at & pominal 758 of RATED THERMAL POWIR
prior to exceeding this THERMAL POWER and within 24 hours after
attaining 95% or greater RATED THERMAL POVER. ‘

‘F‘H 18 The F;: LiriT ar RATED THermel JPOWER

Specified In The Conr OFcRaTING Lpem(TE ROPOT Ceowr)

2 d 1L e
Pf:H 14 The Pewer FacTie multTiplirn  For ;-_"H cpee

he COLR
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LIMITING CONDITION FOR OPERATION

" 3.2.5 The following DNB and Tavg related parameters shall be malntalned
within the following’ operational indicated limits:

a. DNB Ok
1. Reactor Coolant System Tavg, < 578.7°F
N 2. Pressurizer Pressure ‘ | > 2194 psig*/**
3. Reactor Coolant System > 366,400 gpm***
Total Flow '
b. Tavg x
1. Reactor Coolant System Tavg > 542.8°F

APPLICABILITY: MODE 1.
ACTION:
With any of the above parameters exceeding its limit, restore the

parameter to within its limit within 2 hours or reduce THERMAL POWER to
less than 5% of RATED THERMAL POWER within the next 4 hours.

SdRVEILLANCE REOUIREMENTé

4.2.5.1 Each of the parameters shall be verified to be within their limits
at least once per 12 hours.

4.2.5.2 The indicators used to determine RCS total flow shall be subjected
to a CHANNEL CALIBRATION at least once per 18 months.

4.2.5.3 The RCS total flow shall be determined by a power balance around
the steam generators at least once per 18 months.

4.2.5.4 The provisions of Specification 4.0.4 shall not apply to primary
flow surveillances.

* Indicated average of at least three OPERABLE instrument loops.

**  Limit not applicable during either a thermal power ramp in excess
of 5% of RATED THERMAL POWER per minute or a thermal power. step in
excess of 10% of RTP.

%k k

Indicated value.
3/4 2-15
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PEPATION I -
3.2.5. 1 T Zolloving DNB related parameters shall be/mainctained within th

1&11:3 shovn on 1e 3.2-1:
a. Reaactor

b. Pressurizse !.:ouu:c.

With any of the above paranhtecs exgéeding {ts linit, restore the parazeter
to vithin its limic within 2\ hours 4r reduce THERMAL POWIR to less than 5% of
RATED THERMAL POVER within 4 hours.

SURVEILIANCE REQUIREMENTS

Z Tadle 3.2-1 shall be werified to be
er 312 hours.

4.2.5.1.2 The RCS tota} flov rate {ndicators shall be subjoctod to & mmm.
CALIBRATION at least oyice per 18 months.

4.2.5.1.1 ELach of the par
vithin their linics at leyst once

4.2.5.1.3 The RCS tytal flov rats sha}l be decermined by a pover balance
around the stean gererators at least once per 18 months.

4.2.3.1.4 The
flov surveillances.

-3

sions of Specification 4.0.4 shall not apply to pr

3/k 2-15
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Reactor Coolant\Systen 'r“

Pzassurizer Pressdre

Resctor Coolant Systanm Total Flov Rate

D. C. COOK - UNIT 2

374 216

138.6 x 10° 1bs/me™

POVER ramp Iin excess pf Ss
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S . .

Coolant Systen tiv‘.

b. Pressurizsr Prassurs.

MODES 2 and 3"

With any of the above pa eding {ts liait, Testors the
paranster to within its linic withix 2 hours or open the Teactor trip
systen breaksrs within the uxt hoar.

HODES 4" and s*

Within one hour either open

the contzol zod drive systex {incapable of zod withdraval.

AN

SURVEILIANCE REQUIREMENTS

4.2.5.2 Each of the pargieters of Tadble 3.;§>‘sh111 be verified to be vithin

their limits at least oXce per 12 hours.

* With the resactor trip systen brasakers {n the closed pozition\and the
control rod drive systen capable of rod withdraval. ‘

T~
T ———
* 374 2-17

AMENDMENT NO.

D. C. COOK - UNIT 2




PARAMETER 1LIMIT

. ' o "
Reactor Coolann Systenm T.vs 549.2°F. (Reactor Subcritical)
Reactor Coolant Systeq TIVS \/ S 576.3°F. (Reactor critical)”
Pressurizer Pressure . 2 2176 psig* -

a

Reactor coolant loop opotationa;/écq ezents are contained 1d'$pcci££ca:£5ns
3.4.1.1, 3.4.1.2.c and 3.6.1:3/c.

\ * Indicated average of at l¢ast three OPERABLE\{nstrument loops.

D. C. COOK - UNIT 2 - 3/6 2-18 AMENDMENT NOBZ,(;;E§
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LIMITING CONDITION FOR OPERATION

3.2.6 THERMAL POVER shall be less than or equal to ALLOWABLE POWER LEVEL l
(APL), given by the following relationships:

-
-

x 1008, or 1008, whichever is less.

z::fl_. )ﬂp_wi\}duw@

¢ F.(2) is the measured hot channel factor, including a 3% |
’ -gnufac:uring tolerance uncsrtainty and a 58 msasursment
uncaertainty.

oV(2Z) is e

=T

oF
Then either of the folloving penalties, Fp. shill be taken:
- 1,02 or,
Pp 1 or

"F_ = 1.00 provided that Surveillance Requirement 4.2.6.2 is
sitisfied once per 7 Effective Full Power Days until 2
successive maps indicate that the $ not

increasing. Goax ovER & oF ) (i‘%cg;
oThe above limit i{s not applicable In the following core regions.

1) lower core rsgion 08 to 108 fnclusive.
2) Upper core region 90% to 1008 inclusive.

APPLICABILITY: MODE 1
RIP

‘ FQ 15 The F; LimiT o7 RATFD THERMAL Powvref

Jrecl Fie®  su Ths Cone df ERPTTA5 D Lrms 7T /?rﬂanf (Z’oL/Z)
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FUNCTIONAL UNIT
1. Hanual Reactor Trip
2. Power Range, Neutron Flux
3. Pow;r Ranga, Neutron Flux,
itigh Positive Rate
4. PoJLr Rangs, Neutron Flux,
High Hegative Rate
5. Intermediate Rangs, Neutron Flux
6. 8ource Range, Neutron Plux .
7. Overtemperature
8. Overpower AT
9. Prossurizer Pressure--Low
10. Prassurizer Pressure--liigh

11.

Pressurizer Water Level;-ulgh

#Neutron dotactors aro exempt from response time testing.

signal portion of the channel shall be wmeasured fro

elactronic component in channel.

m detec

Responde

RESPONSE_TINE
NOT APPLICABLE

< 0.5 saconds#
NOT APPLICADLE

< 0.5 seconds#
NOT APPLICADLE
NOT APPLICABLE
< 6.0 -saconds#
NOT APPLICADLE
seconds

3+8) saconds

me of the neutron flux
tor output or input of first
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TABLE 3.3-2 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES

FUNCTIONAL UNIT ' ‘ RESPONSE TIME

12. Loss of Flow - Single Loop @
(Above P-8) ) < 86/ seconds
13. Loss of Flow - Two Loops . .

(Above P-7 and below P-8) < seconds
14. Steam Generator Water Level--Low-Low . . < seconds
15. Steam/Feedwater Flow Mismatch and .

Low Stcam Generator Water Level NT_ARPLICADLE
16. Undervoltage-Reactor Coolant Pumps : f_econds
17. Underfrequency-Reactor Coolant Pumps . < 0.6 seconds
18. Turbine Trip ; ;

A. Low Fluid 041 Pressure. HOT APPLICABLE

8. Turbine Stop Valve HOT APPLICABLE
19, Safety Injection Input from ESF NOT APPLICADLE
20, Reactor Coolant Pump Breaker Position Trip HOT APPLICABLE
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TABLE 3.3-4 (Continued)

o
o ENGINEERED SAFETY gznrunz ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS
8 FUNCTIONAL UNIT TRIP SETPOINT ALLOWABLE VALUES
=
+ 4. STEAM LINE ISOLATION . _
g . 2. Mamual Not Applicable Not Applicable
» b. Automatic Actuation Logic Not Applicable Not Applicable
c. Contaimment Pressure--High-High < 2.9 psig 5'3.0 psig
d. Steam rlbv in Two Steam Lines-- < A function defined as < A tunction)detined as
High Coincident with Tava~" follows: Ap cogtespond- follows: A 4p. coguapond-
Low-Low J x 10° lbs/hr  ing to}e62)x 10" 1lbs/hr
steam £16W between 0% and steam £Iow between 0% and
- 20% load and then a Ap 20% load and then a ap in-
S increasing linearly to creasing linearly-to=g Ap
Apscorrespondlng to % copresponding to‘.i.,'x ,(‘/
13 10° 1bs/hr at full load: 10° 1bs/hr at tull}load.
H ‘ N c
o .S o
Tavg > 541" F. ravq'Z S39° r.
e. -Steam Line Pressure--Low > 600 psig steam line > 585 psig steam line
' pressure prassure
TURBINE TRIP AND PEEDWATER ISOLATION
a. Bteam Gensrator Water lavel-~ < 67% of narrovw range < 68% of narrow range
High-High Instrument span each steam Inatrument span each steam

generator generator

*%




TASLE 2.3.5 -

ENGINESRED SAFSTY FIATUAZS SESSCNSE TIveS

INITIATING SIGNAL AMND FUNCTICN

1. Haryal
a. Safety Injecticn (5225)
Feedwatar [salation
" Reactar Trip (SI)
Containment Isclation-Fhase “A"
Contairment Purge and Exhause
Isolatien
Auxiliary Fesdwastar Fumcs
Essential Servica Watar Systenm
Centainmens Air Racirsylaticn Fan
b. Canzainmant Szray | '
Centainment Isolaticn-fhasa "8"
Centainment Purge and Sxhause
Isolatien . )
¢. Containmant Isglaticn-fhasa "A"
Centainrent Purges ane Ixhauss:
Isciatien .
d. Steam Line isalatien
2. Ccntairmant Pragsyra-diz
a. Safazy Injecsien (32CS)
b. Reacesr Trip (frem Si)
¢. Feadwatar Isolaticn
d. Containment Isglaticn-rhasa "A"
e. Ccntairmant Purse and Sxhauss
Isolaticn )
f. Auxi]kary Feacwaster Pumps
g. Essential Servica Wasar Syss:am

J. C. CSOX - uNIT 2 3/% 3-28

RESPONSE TiME TN S2204CS

Not Applicable
Not Agplicable
Not Agplicable
Not Applicable

Not Applicable
Not Applicable
Nat Applicanle
Not Appiicabie
Mot Applicable
Not Applicadle

. . ~
Not Applicahla . ‘

Mot Applicable

Hot Applicanle
Vot Applies

Not Applicable
Not Applieable .
Hot Applicable



(

ENGINEERED SAFETY FEATURES RESPONSE TIMES
JNITIATING SIGNAL AND FUNCTION RESPONSE TIME IN SECONDS
3. Pressyrizer Pressyre-fow . ,
a. Safety Injection (ECCS) S 24.0%/12.0¢#
b. Reactor Trip (from SI) o 2.0 -7
c. Feedwater Isolation £8.0
d. Containment Isolation-Phase "A" < 18.0#
e. Containment Purge and Exhaust Isolation Not Applicable
f. Motor Driven Auxiliary Feedwater Pumps < 60.0
g. Essential Service Water System < 48.0*/13.0#
4, ifferential Pressur ween m nS.
a., Safety Injection (ECCS) < 12.0#/24.0##
. Reactor Trip (from SI) . g2.0
c. Feedwater Isolation . £ 8.0°
d. Containment Isolation-Phase "A" < 18.0#/28.0##
e. Containment Purge and Exhaust Isolation Not Applicable
f. Motor Driven Auxiliary Feedwater Pumps < 60.0
g. Essential Service Water System < 13.0#/48.0##
5. Steam Flow in Two Steam Lines - High Coincident
with Tavg--Low-Low |
a. Safety Injection (ECCS) Not Applicable
b. Reactor Trip (from SI) . - Not Applicable
c. Feedwater Isoljtion Not Applicable
d. Containment Isolation-Phase. A" Not Applicable
e. Containment Purge and Exhaust Isolation Not Applicable
f.. Auxiliary Feedwater Pumps Not Applicable
g. Essential Service Water System Mot Ap 1cab1e'
h. Steam Line Isolation l

D. C. COOK - UNIT 2 3/4 3-27 AMENDMENT NO. @




a. Safety Injection (ECCS) € 12.0m/24 ,Onn
b. Reactor Irip (from SI) < 2.0
¢. Feedvater Isolation £ 8.0
d.. Containment Isolation-Fhase "A" < 18.0%/28.0n=
e. Containment Purge and Exhaust Isolation Not Applicable
£. Motor Driven Auxiliary Feedwater Pumps < 60.0
8- ~Essential Service Water System " € 14.0m/48.0==
h. Steanm Line Isolation £ 8.0
7. .- -
a. Containment Spray
b. Containment Isclation-Phase "B"
c. Steam Line Isolation
d. Containment Air Recirculation Fan
8. 4] vel-- -
a. Turbine Trip .
b. Feedwater Isolation
9.. r v vel.-Lov.Low
a. Motor Driven Auxiliary Feedwater Pumps ' £ 60.0
b. Turbine Driven Auxiliary Feedwater Puz < 60.0
10. 4160 vols Emergency Bus Loss of Voltage
a. Motor Driven Auxiliary Feedwater Pumps < 60.0
11. loss of Main Feedvater Puxps
8. Motor Driven Auxiliary Fesdwater Pumps < 60.0
12. Reactoxr Coolang Pump Bus Undervoltage |

a. Turbine Driven Auxiliary Feedvater Punqi)

D. C. COOK - UNIT 2 3/4 3-28
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HOT STANDBY
LIMITING CONDITION FOR OPERATION

REACTOR COOLANT SYSTEM

3.4.1.2

6291 Icea:" ID .

The reactor coolan: loops listed below shall be OPERABLE and
in operation as required by items b, ¢, and d:

1. Reactor Coolant Loop 1 and i{ts associated steam generator
and reactor coolan: puzp,

2. Reactor Coolant Loop 2 and its associntcd steam generator
and resactor coolant pump,

3. Reactor Coolant Loop 3 and its azsocia:cd steam generator
and rsactor coolant pump,

4. Reactor Coolant Loop 4 and its assoclated steam generator
and reactor coolant pump.

At least two of the above coolant loops shall be OPERABLE and
at least one loop in operation if the reactor trip breakers are
in the open position, or the control rod drive system is not
capable of rod withdrawal.w

(=]
At 101::(3%2;;>o£ the above coolant loops shall be OPERABLE and
in operation when the reactor trip system breakers are in the
closed position and the control rod drive system is capable of
rod withdrawal.

At least three of the above coolant loops shall be OPERABLE
and in operation above P-12. (Refer to Technical
Specification 3.3.2.1, Table 3.3-3 for instrumentation
requirements. )

MODE 3

3.1.2.8.b

.2,

D. C. COOK - UNIT 2 ° 3/4 &4-2

* All reactor coolant pumps may be de-energized for up to 1 hour provided (1)
no operations are permitted that would cause dilution of the reactor coolant
systen boron concentration , and (2) core outlet tempsrature is maintained at
least 10 F below saturation temperature.

Wk For purposses of this specification, addition of water from the RWST does

not constitute a dilution activity provided the boron concentration in the
RWST is 5:.;:.: than or equal to the ninilun required by spociftcation .

AMENDMENT NO. gz@
)




REACTOR COOLANT SYSTEM
SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.4.1.3 a. The coolant loops listed below shall be OPERABLE and {n
operation as required by items b and c: ‘

1. Reactor Coolant Loop 1 and its associated steam generator
and reactor coolant pump,* . .

2. Reactor Coolant loop 2 and its associated stean gensrator
. and reactor coolant pump,% ;

3. Reactor Coolant Loop 3 and its associated steam generator
.- and reactor coolant pump,¥

4. Reactor Coolant loop &4 and its associated steam generator
and reactor coolant pump,*

5. : Residual Heat Rnnov‘l - East, **
6. Residual Heat Removal - West #*

b. At least twvo of the above coolant loops shall be OPERABLE and
at least ons loop in operation if the reactor trip breakers
are in the open position, or the control rod drive system is
not capable of rod withdrawal,ww« ] { ‘

€. At least of the above reactor coolant loops shall be
OPERABLE and in operation when the reactor trip system
breakers are in the closed position and the control rod drive
system i{s capable of rod withdrawal.

APPLICABILITY: MODES 4 and 5

* A reactor coolant pump shall not be started with one or more of the RCS
cold leg temperatures less than or equal to 152°F unless 1) the
pressurizer water volume is less than 62% of span or 2) the secondary
vater temperature of each steam generator is less than SO°F above each of
the RCS cold leg temperatures. Operability of a reactor coolant loop(s)
does not require an OPERABLE suxiliary feedwater systenm. '

** The normal or emergency power source may be inoperable in MODE S.

*** All reactor coolant punps and residual heat removal punps may be
de-energized for up to 1 hour provided 1) no operations are pernitted
that would capge dilution of the reactor coolant systea boron
concentration , and 2) core outlst temperature is maintained at least
10°F belov saturation temperature. o

*+4k For purposes of this specification, addition of water from the RWST does
not constitute a dilution activity provided the boron concentration in
the RWUST is greater than or equal to the ainimun required by .
specification 3.1.2.8.b.2 (MODE 4) or 3.1.2.7.b.2 (MODE 5). '

{
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= REACTOR CODLANT SYSTEM
PRESSURIZER

LIMITING CONDITION FOR OPERATION

equal ¢to of span and at least 150 kW of pressurizer haaters.

3.4.4 Thl 'reuurim shall be OPERABLE with a water volume less than or

APPLICA : MODES 1, 2, and 3.
ACTION:

With the pressurizer dnoperable due to an {noperable emergency power supply to
the pressurizer heaters, either restore the {noperable emergency power supply
within 72 hours or be in at least HOT STANDBY within the next 6 hours and in
HOT SHUTDOWN within the following 12 hours. With the pressurizer otherwise
fnoperadle, be in at least HOT SHUTDOWN with the reactor trip breakers open
within 12 hours.

SURVETLLANCE REQUIREMENTS

4.64.4.1 The pressurizer water volume shall be determined to be within {ts
linit at least once per 12 hours,

4.4.4.2 The emergency power supply for the pressurizer heaters sha11 be
demonstrated OPERABLE at least once per 18 months by transferring power from

) t?eh:ormal to the emergency power supply and energizing the required capacity
° aters,

D.C. COOK = UNIT 2 3/4 4-§ ) Anendment 80(55557’1
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REACTOR COOLANT SYSTFM

VERATIONAL LEAKAGE

LIMITING CONDITION FOR OPERATION

3.4.6.2 Reactor Coolant System leakage shall be limited to:
8. Ho PRESSURE BOUNDARY LEAKAGE,
b. 1 6PM UNIDENTIFIED LEAKAGE,

c. 1 GPM total primary-to-secondary 1eakag; through all steam gener-
ators and 500 gallons per day throuch any one steam generator,

d. 10 GPM IDENTIFIED LEAKAGE from the Reactor Coolant System, and

e. COMTROLLED LEAMGgg CORRESPONDING To A cawl Lime RESIITHACE
GXraTT% Thin ox Fqo4C 7o 0.3268 F¢/9pm1%
1 GPM

f. age from any reactor coolant system pressure isolation
valve specified in Table 3.4-0. :

APPLICABILITY: MODES 1, 2, 3'and 4

ACTION:

a. HWith any PRESSURE BOUNDARY LEAKAGE, te in at least HCT STANDBY
;ét:in 6 hours and in COLD SHUTDOWN within the following
ours.

b. Hith any Reactor Coolant System leakage greater than any one
of the above limits, excluding PRESSURE 8S8OUNDARY LEAKAGE,
reduce the leakage rate to within 1imits within 4 hours or be
in at least HOT STANDBY within the next 6 hours and {in COLD
SHUTOOWN within the following 30 hours.

Cc. Nith any reactor coolant system pressure jsolation valve(s) leak-
age greater than the above limit, except when:

1. The leakage {s less than or equal to 5.0 gpm, and *

2. The most recent measured leakage does not exceed the
rrevious measured leakage® by an amount that reduces the

¥To satisty ALARA requirements, measured leakage may be measured indirectly
(as from the performance of pressure indicaters) {f accomplished in:
accordance with approved procedures and supported by computations showing
that the method {s capable of demonstrating valve compliance with the
leakaae criteria, .

0.C. COOK - UNIT-2 3/4 4-15 Order dated Aoril 20, 198
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REACTOR COOLANT SYSTEM

LIMITING CONDITION FOR OPERATION (Continued) !

margin between the most recent measured leakage and the
maximum limit of 5.0 gpm by 50% or more,

declare the leaking valve* fnoperable and isolate the high
pressure portion of the affected system from the low pressure
portion by the use of at least two closed valves, one of which
may be the OPERABLE check valve and the other a closed
de-energized motor operated valve., Verify the isolated
condition of the closed de-energized motor operated valve at
least once per 24 hours, or be in at least HOT STANDBY within
the next 6 hours and in COLD SHUTDOWN wicthin the following 30
hours.

SURVEILLANCE REQUIREMENTS '

4.4.6.2.1 Reactor Coolant System leakages shall be demonstrated to be
within each of the above limits by: '

a. Monitoring the containment atmosphere particulate radioactivity
monitor at least once per 12 hours.

b. Monitoring the containment sump inventory and discharg; at least
once per 12 hours.

c. Monitoring the CONTROLLED LEAKAGE to the,reactor coolant ﬁump seals
at least once per 31 days.(\> et K ;__:)

d. Performance of a Reactor Coolant System water inventory balance at
least once per 72 hours during steady state operation, and

e. Monitoring the reactor head flange leakoff system at least once pér
24 hours.

4.4.6.2.2 Each reactor coolant system pressure isolation valve specified
in Table 3.4-0 shall be demonstrated OPERABLE pursuant to Specification
4.0.5, except that in lieu of any leakage testing required by Specification
4.0.5, each valve shall be demonstrated OPERABLE by verifying leakage to be
within its limit prior to entering MODE 3:

a. After each refueling outage;
b. Whenever the plant has been in COLD SHUTDOWN for 72 hours or more

and if leakage testing has not been performed in the previous 9
months;

* No Report required (6.9.1) unless the valve has been declared inoperable.

D. C. COOK - UNIT 2 © 34 4-16 Order dated April 20, 1981
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The seal line resistance is equal to 2.31*Pd/Q?’where Pd is the charging
pump discharge pressure minus the RCS pressure in psi, and Q is the
CONTROLLED LEAKAGE in gpmn.




3/4.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

ACCUMULATORS

LIMITING CONDITION FOR OPERATION

3.5.1 Each reactor coolant system accumulator shall be OPERABLE with:

a.

b.

C.

d,.

The isolation valve open,
A contained borated water volume of between(-929/and 971
cubic feq;, )

A boron concentration between 2400 ppm Snd 2600 ppm, and

A nitrogen cover-pressure of between]599|and ” i psig.

APPLICABILITY: MODES 1, 2 and 3*.

ACTION:

a..

With-one accumulator inoperable, except as a result of a closed -
isolation valve, restore the inoperable accumulator to OPERABLE
§tatus within one hour or be in HOT SHUTDOWN within the next

2 hours.

With one accumulator inoperable due to the isolation valve
being closed, either immediately open the isolation valve or

be in HOT STANDBY within one hour and be in HOT SHUTDOWN within
the next 12 hours.

SURVEILLANCE REQUIREMENTS

4,5.1 Each accumulator shall be demonstrated OPERABLE:

a.

At least once per 12 hours by:

1. Verifying the contained borated water volume and nitrogen
cover-pressure in the tanks, and

2. Verifying that each accumulator isolation valve is open.

*Pressurizer Pressure above 1000 psig.

D. C. COOK - UNIT 2 3/4 5-1 Anendment No,@
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EMERGENCY CORE COOLING SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

d. At least once per 18 months by:

1.+ Verifying automatic isolation and interlock action of the
RHR system from the Reactor Coolant System when the
Reactor Coolant Syscem pressure is above 600 psig.*

2. A visual i{nspection of the containment sump and verifying
that the subsystem suction inlets are noc restricted by
debris and that the sump components (trash racks, screens,
etc,) show no evidence of structural distress or
corrosion.

*
e. At least once per 18 months, during shutdown, by:

1, Verifying that each automatic valve in the flow éach
actuates to its correct position qn a Safety Injection
test signal.

2. . Verifyving chat each of the following pumps start
automatically upon receipt of a safety dnjection test
signal:

a) Centrifugal charging pump

bf Safety injection pump

Residual heat ¢

chf}éren&ud

£f. By verif*ingL.ha: each of/ the following pumps develeops the
indicaced pr&ssure on recirculation £low when tested
pursuant t3 1ficaction 4.0.5:

oval pump

c)

1. Centrifugal charging pump > 283—psig 2290 Pscc’

2. Safety Injection pump

3. Resicdual heat removal pump

g. By verifying the correct position of each mechanical stop for
the folluwing Emergency Core Cooling System throttle valves:

1. Within & hours following completion of each valve stroking

operation or maintenance on the valve when the ECCS
subsystems are required to be OPERABLE,

* The provisions of Specificaction 4.0.7 are applicable.

D. C. COOK - UNIT 2 3/4 5-5 ' Anendzent N4. §7-29%




CORE COOLING SY

SURVEILLANCE REOUIREMENTS (Cont{nued)

1

2. At least conca per 18 months.

forsn Inlgetton fafesy Injecsion
Valve Nuaber Valve Mumber
1 2-s1-141 U : © 1 geSteln W
2. 2-51-141 L2 C 2 2-81-1 §

3. 2-51-141 L3
4, 2-51-141 L4
" h. B8y perforaing a flow balanca tast during shutdown following

completion of scdifications to the ECCS subsystam that altar the
subsystam flow charactaristics and verifying the following flow

ratas:
8cron Injection Systaa Safety !n{mion Systan
Single Pumn® Single Pum™
Loop 1 Boron Injection Locp 1 and 4 Cold Lag
© Flow 117.5. ¢pa Flow > 300 ¢pa
Locp 2 Boron Injection Loop 2 and 3 Cold
Flow 117.5 cpa Flow > 300 gpk'g
Loop 3 8cron Injection weComdined Loop 1,2,3 and 4 Cold
Leg Flow (single pumo) <640 gp.
s £ It iy ST
nciuding mnifiow, $ no
4 Boron Igjoction exceed 700 gpa. |

Soren Injection (8I) line should be

to provide
ow into esach loop. Under thes

ticns thers f{s

on 1ine flow. The actual
nal so long as the differencs
or less and the total flow 0
flow (total flow)
ow) branch

117.5 gpa (nominal
2ero aini-flow and 80
flow {n each B! line =gy daviata
batween the highest and lowest f1
the four dranch lines does
required s 345.8 ¢gps
1imas.
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The flow rate in each Boron Injection (BI) line should be adjusted to
provide 117.5 gpm (nominal) flow in each loop. Under these -
conditions there is zero mini-flow and 80 gpm, plus or minus 5 gpm,
simulated RCP seal injection line flow. The actual flow rate in each
BI line may deviate from the nominal so long as:

a) the difference between the highest and lowest flow rate is 25 gpnm
or less.. . : ‘ . T

oA

b) the total flow rate to the four branch lines does nét exceed 470
gpm. '

¢) the minimum flow rate through the three most conservative (lowest
flow) branch lines must not be less than 300 gpm.

d) the charging pump discharge resistance (2.31*Pd/QdA2) must not

be less than 4.73E-3 ft/gpm~2 and must not be greater than

9.27E-3 ft/gpm~2, (Pd is the pump discharge pressure at runout; Qd is
the total pump flow rate. ‘




EMERGENCY CORE COCLING SYSTEMS

REFUELING WATER STORAGE TANK

LIMITING CONDITION FOR OPERATION

3.5.5 fhe refueling water storage tank (RWST) shall be OPERABLE with:
8. A minimum contained volume of 350,000 gallons of borated water, l
b. Between 2400 and 2600 ppm of boron, and '
_ €. A minimum water temperature of BO°F.
APPLICABILITY: MODES 1, 2, 3 and 4.
With the refueling water storage tank {noperable, restore the tank to OPERABLE -

status within 1 hour or be in at least HOT STANDBY within 6 hours and §n COLD
SHUTDOWN within the following 30 hours.

SURVEILLANCE REQUIREMENTS

4.5.5 The RWST shall be demonstrated OPERABLE:
a. At least once per 7 days by:
1.  Verifying the contained dorated water volume in the tank, and
2. Verifying the boron concentration of the water.

b. At least once per 24 hours by verifying the RWST temperature.-

.
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A sufficient SHUTDOWN MARGIN snsures that 1) the reactor can be made
subcritical from all operating conditions, 2) the reactivity transients
assocfated with postulated accident conditions are controllable within
acceptadble 1imits, and 3) the reactor will be maintained sufficiently
subcritical to preclude inadvertent criticality §n the shutdown conditfon.

SHUTDOWN MARGIN requirements vary throughout core 1ife as a function of
fuel depletion, RCS boron concentration, and RCS 7av . The most rastrictive
condition for increased load events occurs at EOL, with T vg, % 1o Toad
operating temperature, and s associated with a postu1at08 Steam Vine break
accident and resulting uncontrolled RCS cqoldown. In the analysis of this
accident, a minimum SHUTDOWN MARGIN of @05 ak/k 15 initially required to |
con:;o;1the_rcact1vity transient and(automatic ESF {s assumed to be
svailable.

Technica) Specification requirements call for verification that the
SHUTDOWN MARGIN is greater than or equal to that which would be required for

the MODE 3 low temperature value, 350°F, prior to blocking safety injection

on either the P-11 or P-12 permissive interlocks. This assures in the event

of an inadvertent opening of two cooldown steam dump valves that adequate

shutdown reactivity 1s available to allow the operator to fdentify and

" terminate the event. .

With T... < 200°F, the reactivity transfents resulting froam a postulated
steam 1ine B¥Rak cooldown are minima) and a 1% Ak/k SHUTDONN MARGIN provides
adsquate protection for this event.

In shutdown MODES & and § when heat removal 1s provided by the residual
heat removal system, active reactor coolant system volume say be reduced.
Increased SHUTDOWN MARGIN requirements when operating under these conditions
1s provided for high reactor coolant systes boron concentrations to ensure
:uffigiugt time for ecperator response in the event of a boron dilution

ransient.

The SHUTDOWN MARGIN ‘requirssents are based wpon the Vimiting conditions
described above and ars consistent with FSAR safety analysis assumptions.

3/8.1.1,3 DORON DILUTION

A sinimun flow rate of at least 3000 GPM provides adequate mixing,
prevents stratification and snsures that reactivity changes will be gradual
during boron concentration reductions in the Reactor Coolant Systes. A flow
rate of at least 3000 GPM will circulate an equivalent Reactor Coolant System
volume of 12,612 cubic feet 4n approximately 30 minutes. The reactivity . ‘
change rate atsociated with boron reductions will thevafars be within the
capability for operator recognition and control.

D. C. COOK - UNIT 2 $3/4 11 AXDDITNT 0. 82@



BASES

With the RCS average temperature above 200°F, a ninimun of two separate
and redundant boron injection systems are provided to ensure single
functional capability in the event an assumed failure renders one of the
systens inoperable. Allowable cut-of-service periods ensurse that ainor
component repair or corrective action may be completead without undue risk to
overall facility safety from injection system failures during the repair
period, )

The limitation for a maximun of .one centrifugal charging pump to be
OPERABLE and the Surveillance Requirement to verify all charging pumps and
safety injection pumps, except the required OPERABLE charging puzp, to be
inoperable belov 152°F, unless the reactor vessel head is removed, provides
assurance that a mass addition pressurs transient can be relieved by the
operation of a single PORV. . ‘

The boration capability of sither systen is sufficient to provide the
required SHUTDOWN HQRGIN fron expected operating conditions after xenon decay
and cooldown to F, The maximun expected boration capability usable volume

requirement is gallons of 20,000 ppm borated water froa the boric acid

storage tanks or

‘\"_(

gallons of borated wvater from the refueling water

storage tank.
concentration o PPI.

AN

the post-LOCA long-tern cooling analysis is 2400 ppum.
RWST volume is based on ECCS considerations.

See Section 3 3/4.5.5.

The_raquired RWST volune is based on an assumed boron
j;§§§§j‘ The minioun RWST boron concentration required by

The minioum contained
The

'bozation source ‘wélume a the boric a storige has _sonservatively
en incfeased’to 5650 gallonsT Thi aigg/vif‘c cn/gp/S:‘Z isrénc ,iﬁh//
Unit Y,

N "

With the RCS temperature below 200°F, one injection system is acceptable
without single failure consideration on the basis of the stable reactivity
condition of the reactor and the additional restrictions prohibiting CORE
ALTERATIONS and positive reactivity change in the event the single injection
systen bacomes inoperable, ; .

The boron capability required below 200°F is sufficient to provide the
rquircd MODE 5 SHUTDOWN MARGIN after xenon decay and cooldown from 200°F to
140°F. This condition requires usable volumes of either 4300 gallons of
20,000 ppm borated water from the boric acid storage tanks or 90,000 gallons
of borated water fron the refueling wvater storage tank. Ths valus for the
boric acid storage tank volume includes sufficient boric acid to borate to

m. The required RWST volune is based on an assumed boron concentration
of ppe. The minimun RWST boron concentration required by the post-lOCA

long-Tern cooling analysis is 2400 ppam.

The linmits on contained water volume and boron concentration of the RWST
also ensure a pH value of between 7.6 and 9.5 for the solution recirculated
vithin contairment after a LOCA. This'pH band mininizes the evolution of
iodine and mininizes the effect of chloride and caustic strasss corrosion on
nechnical systems and components.

The OPERABILITY of boron i{njection system during REFUELING ensures that
this system is available for reactivity control while in MODE 6.
AMENDMENT KO. B2,
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<:; The speciliications of shis section provide assurancs of fuel iztegsicy

Suring Condizfon 1 (Normal Operacicn), and II (Incidsnts of Mcdeczate
Fsegquency) evants by: (a) maintaining the calculated DN3R in the core st oF
above design curing rorzal operation and in shor: tern transients, and (b)
liaizing the fission gas release, Zusl pellec tecperatute and cladding
sechanical properties to wishin assumed design criteria. In addizlen,
linizing the peak linear pover density during Condition I events provides
assuzance that the {nitial conditions assi=ed go: the LOCA analyses ars Det
and the ECCS acceptance coizeria linit of 2200°F {s not excesdel,

The dalinizions cf cessain hos channel and peaking factors as used in
these specificacions are as foilows:

?Q(Z) Heat Flux Hot Channel Tacsor, &s defined as thne maxizu= local hea:
Zlux on the surlace of a fuel rold at coce elevation Z divided by

' the average fuel rod heat flux. alloving for manufacsuring

tolerances on fuel pelleczs and rods,

Tk ,Suclear Enthalpy Rise Lot Channel Facsor, s defined as the racsio
* of the integral of linear pswes along the rod with the highest
dnsegTased pover o the average rod povar,

(33

iiaiss on F.(2) and F',

r

f $4 -—e = - - b

ssctoption wick {eavavgd ALOUTACY VaE—e 3
she 1DCA Teaosiens. Vith ressecs oo 2o Lessinghous TSP IS e IURL, the
Jiopase-ef—iTCTensei-stean—genereser—awbe—plugping—
Py W\
3/6.2.3 AXIAL FITX TFFERENCE (AFD)

The linits on AXIAL FLUX DIFFIRINCZ assure that the rb(Z) upper bound
envelope i3 not exceeded during either nornal cperation or in the event of

of

xe Tecistribucion following pover changes. The F.(Z)
is mmnv-— ——— T PWwm erw v v

-

Tazget £flux differerce &s determined at equilibrivn xenon conditions.
The full length rods may be positionsd within the core in accordazce vith
theiz respective insersion lipits and should be {nmserted near their nozsal
position for steady state operation at high power levels. The valus of the

( D. €. COOK - UNIT 2 3 36 2-1 AMENDMENT RO
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POVTR DISTRISUTICN LINITS

. 3ASE

target flux diffqrence obtained under thess canditiers divided dy the fractics
of RATED THERMAL PONER fs the target flux differance 3% RATED THIRMAL PCHER
for the associated cors Burnup canditions, Targes flux differences for other
THERMAL POWER lavels arg ob2afned Dy mmﬂ{‘las the RATZD THERVAL PCWER value
by the acpropriate fracticnal THERMAL PCWER level, The perisdis pdating of

zno :?rget flux difference vialue {s necessiry ¢5 raflect cors dyrnyp consie
erations. i .

Although 1% 13 {ntanded that the plant will B3 coeratad with the AXIAL
FLUX DIFFERENCE within the target dand dcul the 2arget flx differance,
during ripid plant THERMAL ?CS§3 reducsions, control rod moticn will cause
the AFQ t3 deviate cutside of the tarses dand at recduced THEAMAL PCHER
Tevels. This deviaticn will not affect tha zwnon redistribution sufficiently
to chinge the envelcpe of peiking factors which 2y Be reiched ¢n 3
subseguent retyrn 20 RATED THERMAL PCWER (with the AFD within the targe?l
Sand) praovided the time duration of the deviation is liaited, Agserdirgly,
3 1 hour pendlty deviaticn 1imit cumulative during the previcus 24 hours = ¢
i3 provided for operdtica outside of the tarset Band But withia tha 1igits )
gligure-4535] while at THEAMAL POWER levels adove 503 of RATED THSRwAL  ..-
POWER. Fer THERMAL PONER levels Setwetn 152 and 50% of RATED THIVMWL POYER,
deviations of the AFD cutsida of the 2irget dand ars less significans. The
penalty of 2 heurs acsual time raflesss this recduced significahea.

Provisiens for menitoring the A7D ¢ an autcroatic dasis ars darived
frem he plint grecess eemputar thraugh the ASD Meaitse Alars, Th co=sulr
ceteraines the cne ainyta dverdge of gich of tog CAZRASLE axcsrs gatecisr
outouts and grovides an alara message {f the AFD for a2 least 2 of & cr 2
of 3 OPERAZBLE excsre channels dre oussids the tarset dand and the THERMAL
PCNER 13 gredater than $C% or 0.9 3 APL of RATED TAERMAL SCWER (whichever
s less). Ouring cperation at THERMAL PCWER levels Detmeen $0% and 8O3
er 0.9 x APL of RATED TAEAMAL PCHER (whichavar i3 less) and BDatween 153
nd 503 RATED THEAMAL POWER, the computar cutduls an 3133 messige when
the ncﬂ:!t{ deviation acsumlatas Beyond tae limits of ] hour and 2 Aours,
resgectively. *

: W’*Wwﬂ c/ é’@"{<

Tha Basis and meoodelegy fer estadlishing Stheze liaits {s prt;cnted
;n topical resart 4u=szazz;§3. o
or:
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ENT CHASNTEL FLCTOR

The 1inizs on heas flux ho% channel Zs3:2zor arnd nuclear enthalpy riss hot
channei factor ensure that 1) the design limizs on peak local pover censicy
and minizun DNBR ars not exceeded ard 2) Sn the aven: of a LOCA the peak fuel
clad tezperatuze will not exceed tha 2200 F ECCS accaptance criteris limis.

Eack cf these is measursble but will norzally only be dates=ined
peziodically as specified in Specificacions 4.2.2.1, 4.2.2.2, 4.2.3, 64.2.€.1 l
and 4.2.6.2. This periodic surveillance i3 sufficfent to ersurs tha the
lizits ars maintained provided: :

a. Control vods in a single group cove sogether with no indiwidual rod
inserzion differing by more than & 12 sseps Izoz the group dezand
position.

b. Control rod groups are seguenced with overlagping gToups as
cascribed in Specificatzion 3.1.3.6.

€. The contsol rod inserction limits of Specifications 2.1.3.5 and
3.1.3.6 are mainsained, ' .

d. The axial powver diszribucion, expressed {n terns of AXIAL FLUX

DIFFERINCE, {s maintained vithin the limiss
RS 3pecifiad 17 The Coru OPereTiss Lym:7d
ovided con

Aﬁno~"(¥0u§

W

F,,, vill be naintaine h
d. above are caintained. The relaxation of F,,, as a function of THIRL
POVIR allovs changes ia the zadlal pover shaptﬂto: all pernissibls ol
{ngertion liziczs. The for= of this selaxaticn for DNBR linits s discussed
ir. Seczlon 2.1.1 of the basis.

When an F. measurezent is taken, beth experizental erses and
asnufacturing Bolerance musc be alloved for. St s the appropriass sllowance
for a full core map taken with the {ncore dezsctor flux mapping systez and 3%
is the appropriate allovancs for manufacturing tolerance.

o Sl A mfasurd=en pror &11 4% on
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Vhes 2CS flow rate and rﬁp are measured, no additional allowances are

fecessary prior to compgrison with the 1i3its of Specification 3.2.2,
Measurement errors of. G55 for RCS flow total flov rate and &% for tﬂ ; have
been allowed for in (etercination of the design DNBR value and in thel
LCCA/ECCS limit. ‘ ”

Margin between the safety analysis limit DNBRs (1.69 and 1.61
for the Vantage 5 typical and thimble cells, respectively and
1.43 and 1.40 for the ANF fuel typical and thimble cells) and
the design limit DNBRs (1.23 and 1.22 for the Vantage 5 typical
and thimble cells, and 1.39 and 1.36 for the ANF fuel typical
and thimble cells ) is maintained. A fraction of this margin is
"utilized to accommodate applicable transition core penalties and
the appropriate fuel rod bow DNBR penalty for the Vantage 5 fuel
(equal to 1.3% per WCAP-8691, Rev. 1). The remainder of the
margin between design and safety analysis DNBR 1limits can be
used for plant design flexibility.

D.C. AO . mere o N UL 9da AMDIDMENT ¥O. 64
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PERCENT OF RATED THERMAL POWER
FIGURE B 3/4 2.2 ILLUSTRATIVE EXAMPLE OF )
THERMAL POWER FOR EXXON FUEL
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The quadrans powver tilt ratio liait assures that the raclal pcwes
éiscoibution sacisfies the design values used in the power capadilicy
analysis. Radial pover distridution measucessnts-are mace curing starsup
tescing and pecliodically during povar operatien.

The linic of 1.02 st vhich corrective action Ls required provides DN3
and lireas heat gezazation Tate protection vwith x-y plane pover tilzs.

The two houy time allowance for operation with a tilt condition greassr
than 1.02 but less than 1.09 is provided to allow ideatification and
corsection of a dropped or misaligned rod. In the event such action cCoes not
correct the tile, the margin for uncerzalinsy on F. {s veinssated by reducing
the power by 3 percent froa RATED THIRMAL PONER £8: sach percant of tilc in
excess of 1,0,

I{A N2 DIRLVTTTD

Fee nssnr &
,/f”’—f_-—ﬁ he DN3 relaced parazeters {n MCLS 1 assure that each of
the pazamesers ars 2ainixss izhin the norzal s3gad Te envelope of
operation assumed in the transient aralyses. The linics sce
consiscent vith the assu s safety ana een
adequate to maintalin design DN3R throughout
The indicasad ~values of T‘v . pressucizer pressuce, anc

PIPOTITEL/ 2

. —/
The 12 hour periodic susveillance of these parazesers through {astrumens
readout {s sufficient to ensuce chat the psrazetsrs are restored vithin their
lizmits following losd changes and other expected transi{sns opezation. The
12-kous susveillance of the RCS fiov measurezent is acdecquats £o dszecs flow
degracdation. The INZL CALIZRATION. performed afser refusling ensuces the
sccuracy of the shiftly flov measurazent. The tosal flow is measured afser

each refueling based on a secondacy side calorinmetric and measures=sncs of
primary leoop tezperatuces.

b

The linits on pressurizer pressure and T
protection against DNB resulting froa an uncolitdo
suberitical condizion.

The indicated values of T

4n MODES 2 and J provide
lled zod withiraval from a
and pressurizer pressure

includs allovances for instrunent ezrors.

avg

b

4

Seé nweﬁf

he pover alscribution concrol proceduse, PDC-II, manages cors pover
ans such that Technical Specification linits on 7.(2)

9 ated dusing
v, snd anticipated transient he V(Z) factor given
h ans for pcedictiag the maximes

:gkin; {nco account the ower di{stributicn. A
comparison of the maxiaw scification limis

/ dateral tie pover level TAPL) belov vhich the Tech? Specification

| 1 can bs protected by PDC-11. 7This coxmparison is done 'by culatirg

APL, as dafined {n specification 3.2.6.
3 3/6 2-8
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The limits on the DNB-related parameters assure that each of the
parameters are maintained within the normal steady-state envelope of
operation assumed in the trans;ent and accident analyses. The Tavg
< 578.7 Degrees F and  PréSsurizer Pressure > 2194 psig (indicated
value) are consistent with the UFSAR assumptlons and have been
analytically demonstrated adequate to maintain the core at or above
the design DNBR throughout each analyzed transient with allowance
for measurement uncertainty. The Tavg > 542.8 Degrees F is
consistent with a safety analysis performed to demonstrate that the
plant may operate on a linear control program where the analytical
limit of Tavg at 100% RATED THERMAL POWER may range from 541.4
Degrees F to 580.1 Degrees F. The core may be operated with

indicated vessel average temperature at any value between the upper
and lower limits. %;sssur;zer—pressure-ts—itmated—%e—twe—éesc;g%e
pominai—setpoints,—with—thre—tower—timit—of-the—indicated alue—of

eech-s6tpoint—SeT forth in the—specificatiens® The limits are

consistent with the UFSAR assumptions and have been analytically
demonstrated to be adequate to maintain the core at or above the
appllcable design limit DNBR values for each fuel type (which are
listed in the bases for Section 2.1.1) throughout each analyzed
transient. .




inserd for B 3/M.2-b

Constant Axial Offset Control (CAOC) operation manages core power
distributions such that Technical Specification Timits on F (Z) are not
violated during normal operation and 1imits on MDNBR are nog violated
during steady-state, load-follow, and anticipated transients. . The V(Z)
factor given in the Peaking Factor Limit Report and applied by the
Technical Specifications provides the means for predicting the maximum
Fq(Z) distribution anticipated during operation using CAOC taking into

" account the incore measured equilibrium power distribution. . A comparison

of the maximum Fg(Z) with the Technical Specification 1limit determines .
the power level ?APL) below which the Technical Specification 1imit can be
protected by CAOC. This comparison is done by calculating APL, as defined
in specification 3.2.6. ‘ ‘

"




BASES

4/4.3.3 REFUELING WATER STORAGE TANK

The OPERABILITY of the RWST as part of the ECCS ensures that & sufficient
supply of borated vater {s available for injection by the ECCS in the event of
a LOCA. The limits of RWST minimun volume and boron concentration ensure

that 1) sufficient vater is available within containaent to permit
recirculation cooling flow to the core, and 2) the reactor will remain
subcritical in the cold condition folloving mixing of the RWST and the RCS
vater volumes with all control rods inserted except for the most reactive
control asseably. These assuaptions are consistent vwith the LOCA analyses.

The contained vater volums limit includss an allovance for watsr not usable
because of tank discharge line location or other physical characteristics.

The linits on contained water volune and boron concentration of the RWST also
ensure a pH valus of batween 7.6 and 9.5 for the solution recirculated within
containzent after a LOCA. This pH band miniaizes the evolution of fodine and
nininizes the effect of chloride and caustic stress corrosion on sechanical
systens and components.

The ECCS analyses to datermine PQ 1inits in Specificacions 3.2.2 and 3.2.6
assumed & RWST water temperaturs of . This temperature value of the RWST
vater deternines that of the spray wathr initially delivered to the ,
containment following LOCA. It is ong of the factors which determines the
containnent back-pressure in the ECCS/analyses, performed in accordance with
the provisions of 10 CFR 50.46 and Agpendix K to 10 CFR 50.

D. €. COOK - UNIT 2 B 3/4 5-3 AMENDHENT NO. <E§?>
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1] 36,7 PLiNT SYSTRMS

BaSES

1/ 7.1 TTRRINT MIPLT

76, 7,11 SATTTY UsLUES

The OPSRASILITY of the malin stean line code safety valves ensures thac
the secondary systez pressuTe will bte lizised zo within 1108 of i2s Cesipn
pressure of 1085 psip during the most severe ansicipated systel operaticral
tzansiens. The maxizmum relieving capacity {s associazed with a zuzbine srlip
fron 1008 RATID THIAMAL POVER coincidens with an assu=ed loss of condensers
heat sink ({.e., no stean bypass to the condansey).’

The specified valve 1{fc seztings and zelleving capacities ace (= “;f
accozdance with the requizements of Seczion II1 of the ASMZ 3oiler ane Yo
Pressure_Code, 1971 Editliop.r,~iae ©o TIPS capaswy—So?f vaj &)
all ot t =tI= 1-ney % 17, 7800 1hs7%T wkizh il7 pecetnit o

tconddTy stean o0 of 15.674,000 3%s/Mr ag A, RATIDIRERALTOW. A
ainizwa of ¢ U7sXRSLE TEITES pe: Stedn generasoz 8nsuTes Taas ‘
sufficians relleving cazasicsy is availadle foz the allowable TAIRMAL 206z

;es::ic:ion in Tadble 3.7-1. l

STARTUP and/oc POWER QPZRATION {s allowable with safety valves
inoperable within the limiczations of the ACTION recuirsments on ths basis of
the reduction in secondary systexz stean flow and THIZMAL POVZIR Teaquized by
the reduced reactor trip settings of the Pover Range Neutzon Flux charnels.
The reaczor zrip setpoint reductions are devived on the Zollowing bases:

For &4 loocp operation

ISy o INVNI00Y -
5§D @ bt (‘09)

X

Wheze:

S? @ reduced vaactor trip ssrpoint in pesrcent of RATED THIRMAL
) {o)32:3

V » paxim= nunber of {inopecable safsty valves per stean line

X = total relisving capacisy ol all safety valves per stean .line
in 1hs./hours = 4,268,450

Y = paximun relieving capacity of any one safety valve ia
1bs./hour = 857,690

109 « Power Range Neutzon Flux-Hizh Tsip Sectpoliz=t for & loop

operation
- = es = oa Y XY \'AKX




The total rated relieving capacity of all valves on all of
the steam lines is 17,153,800 lbs/hr which 'is at least 105%

of the maximum secondary steam flow rate at 100% RATED
THERMAL POWER.



. 1/6.9 REFUELING OPFRATIONS
( . |lnases
3/6.9.1_ RORON CONCENTRATION

The liaitations on reactivity conditions during REFUELING ensure that:
1) the reactor will remain subcritical during CORE ALTERATIONS, and 2) a
unifora boron concentration is maintained for reactivity control in the water
volume having direct access to the reactor vessel. Thess linitations are
consistent wvith the initial conditions assumed for the boron dilution
incident in the accident analyses. The valus of 0.95 or less for K
includes a 1 percent delta k/k conservative allovance for unco:hain%ffs.
Similarly, the boron concentration value of/2008)ppn or greater includes a

canservative uncertainty allovance of 350 [} oron entra
esn coO ativ ncreas ° ’
oncentra of WST.

j326.9.2 INSTRUMENTATION
The OPERABILITY of the source range neutron flux monitors ensures that
redundant monitoring capability {s available to dsetect.changes in the .
reactivity condition of the core. ‘ ‘ . ‘
1azs.9 .3 _DECAY TIME
( The minizum requirement for reactor subcriticality prior to movezent of

irradiated fuel assemblies {n the reactor pressure vessel ensures that
sufficient tine has elapsed to allow the radicactive decay of the short lived
fission products. This decay tinme is consistent with the assunptions used in
the accident analyses.

4 4 d 3 oo

The Tequirensnts on containment building penetration closure and
OPERABILITY ensure that & release of radiocactive material within containment
will be restricted from leakage to ths environment. The OPERABILITY and
closure restrictions are sufficient to restrict radiocactive material release
fron a fuel eleaent rupture based upon the lack of containment pressurization.
'poteantial while i{n the REFUELING MODE.

376,95 COMMUNICATIONS
The requirenent for comaunications capability ensures that refusling

station personnel can be promptly informed of significant changes in the,
facility status or core reactivicy conditions during CORE ALTERATIONS.

(° D. C. COOK - UNIT 2 B 3/4 9-1 AMENDMENT no.@




ADMINISTPATIVE CCNTROLS

~he radicactive e%%luent release report to be submi=ted 60 days af%er Jaruary
1 of each year shall also include an assessrment of radiation doses %o the
1ikely rost expcsed mamber of the public from reactor rcleases ard ccher
reardy uranium £uel cycle sources (including doses from primary effluent
pathways and direct radiation) for the previous 12 consecutive xcnthis

=0 show confcrmance with 40 CFR 190, Ervirormental Radiaticn Proteczicn
Stancards for Nuclear Power Cperation. Acceptable methods for calculating
the doge contribution from 1iquid and gaseocus effluents are given in
Pegulatory Guide 1.109, Pev. 1.

The radicactive effluert release report shall include the following informaticn
for each type of solid waste shipped offsite during the report pericd:

a. Volume (cubic meters),

b, Total curie quantity (specify whether determined by measurement
or es%inmate), , .

c. Principal radicnuclides (spec.!y whesher determined by measurcrent
or estimate),

d. Type of waste (e.g., spent resin, ccmpacted dry waste, evaporator
botzens),

e, Tvee cf container /e.g., LSA, Type A, Tyze B, lLarge Quantity),
ard

£. Solidifcation agent (e.g., cement).

“he radicactive effluent release Tepore ghall include dn;lanned releases
<rere vhe si%e %o unrestricned areas of radioactive ratzerials in gasecus
and liquid effluent on & quarterly basis.

The radicactive effluent release reports shali include ary change to the
FROCESS CCNTROL PPCGRAM (PCP) and the CFFSITE DCSE CALCUZATICN MANUAL
(cocM) rade duzing the rsperting period.

NMCMTHLY REACTCR OPERATING REPORT

6.9.1.10 Poutine reports of operating statistics and shutdown experience
shall be submitted cn a ccnthly basis to the Director, Cfiice 0f Manacenens
ard Program Analysis, U.S. Nuclear Regulatory Ceommission, Washing=or, T.C.
+C855, with a copy fo the Regicral Cffice no later «han <he i5th of each
renth £olicwing the calendar month covered bv the regeoce, :

COLE CPERATING LIMITS RETVPEST

a1 cg,-“f Adkeled Solion -a.q,l.ﬂ
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LORE_OPERATING LIMITS REPORT

L == o

Core operating limits sha'l"l be established and documented in the
CORE OPERATING LIMITS REPORT before each reload cycle or any
remaining part of a reload cycle for the following:

1. Moderator Temperature Coefficient BOL and EOL Vimits and
300 ppm surveillance 1imit for Specification 3/4.1.1% 9

2. Shutdown Bank Insertion Limit for Specification 3/4.1.3.5,

3. Control Bank Insertion Limits for Specification 3/4.1.3.6,

4. Axial Flux Difference 'Iinits;.“target band, axd J&F0 for
Specification 3/4.2.1, _

5. Heat Flux Hot Channel Factor, K(Z), &Wer.
‘?y:, g%\, 2 and &g, for SpecificaSion 3/4.2.2¢md 344.2.

‘mc'lear Enthalpy Rise Hot Channel Factor‘-:' Power Factor
Hultiplier si/ R Rpel inbtyratadwiod=trambpeal¥y ~for

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

1. WCAP-9272-P-A, °“WESTINGHOUSE RELOAD SAFETY EVALUATION
METHODOLOGY", July 1985 (W Proprietary).
(Methodology for Specifications 3.1.1.2"1 Moderator
 Temperature Coefficient, 3.1.3.5 - Shutdown Bank
* Insertion Limit, 3.1.3.6 - Control Bank Insertion
Limits, 3.2.1 - Axial Flux Difference, 3.2.2 - Heat

Flux Hot Channel Factor, 3.2.34 Nuclear Enthalpy Rise
Hot Channel Factor. Boremr-Comcemtration. )

2a. WNCAP-8385, “POWER DISTRIBUTION CONTROL AND LOAD FOLLOWING
PROCEDURES - TOPICAL REPORT", September 1974
(¥ Proprietan*). .
(Methodology for Specification 3.2.1 - Axial Flux
Difference (Constant Axial Offset Control).)
2b. T. M. Anderson to K. Kniel (Chief of Core Performance
Branch, NRC) January 31, 1980 -- Attachment: Operation and
Safety Analysis Aspects of an Improved Load Follow Package.
(Methodology for Specification 3.2.1 - Axfal Flux
Difference (Constant Axial Offset Control).)




CORE OPERATING LIMITS REPORT (continued)

~ — =

=t

AI?

2c. NUREG-0800, Standard Review Plan, U. S. Nuclear Regulatory

Technical Position CPB 4.3-1, Westinghouse Constant Axial
Offset Control (CAOC), Rev.2, July 1981. -
sncthodology for Specification 3.2.1 - Axjal Flux
{fference (Constant Axial Offset Control).)

3. 1021628 ' OF CON* ANT-AXIAL OFFS

anned ctor
quirements for FQ Heth'- 6gy).)

U\}> ™ ". q S RVEI RICE TEC ICA ECIFICA "' e 19'
A/ @? ence { '| . “ 7
g% Ho

. '-ology for £p2
nel Factor.)

r:ﬁ. WCAP-10266-P-A Rev.2, “THE 1981 VERSION OF WESTINGHOUSE
EVALUATION MCDEL USING BASH CODE", March 1987, --
(¥ Proprietary).
(Methodology for Specification 3.2.2 - Hcat Flux Hot
Channel Factor).

.

The core operating limits shall be determined so that all
gp]icablo Timits (e.g., fuel thermal-mechanical limits, core
ermal-hydraulic Vimits, ECCS limits, nuclear Yimits such as
shutdown margin, and transient and accident analysis Vimits) of
the safety analysis are met.

The CORE OPERATING LIMITS REPORT, including any mid-cycle

revisions or supplements thereto, shall be provided upon issuance,

for each reload cycle, to the NRC Document Control Desk with
copies to the Regional Administrator and Resident Inspector.

Commission, Section 4.3, Nuclear Design, July 1981. Branch




ATTACHMENT 1 TO AEP:NRC:1071E

REASONS AND 10 CFR 50.92 ANALYSEé FOR PROPOSED CHANGES
TO THE DONALD C. COOK NUCLEAR PLANT UNITS 1 AND 2
TECHNICAL SPECIFICATIONS



Attachment 1 to AEP:NRG:1071E ’ Page 1

Organization of the Submittal

y

The primary purpose of this submittal is to obtain approval to
operate Unit 2 for Cycles 8 and 9 with a mixed core of. Vantage
5 and ANF fuel. To facilitate the reviewer's task, we have
organized the submission in several attachments listed below.
One of these, Attachment 3, "Donald C. Cook Nuclear Plant
Units 1 and 2, Summary of Proposed Technical Specifications
Changes," identifies each proposed change by page and T/S
number, briefly describes the change and the reason for the
proposed change, and directs the reviewer to the appropriate
supporting analysis or evaluation documentation and to the
appropriate section of the 10 CFR 50.92 significant hazards
consideration analysis

The attachments are as follows:

This attachment Attachment 1, contains a description of the
organizatlon of the submittal and our analysis of significant
hazards considerations for the proposed T/S changes.

Attachment 2 contains the proposed T/S changes.

Attachment 3 contains a summary of the Unit 1 and Unit 2
proposed T/S changes with a description and the reasons for
each proposed change.

Attachment 4 contains evaluations, T/S mark-ups, non-LOCA
accident analyses, and LOCA analyses performed by Westinghouse
in support of the Unit 2 Cycle 8 reload.

Attachment 5 contains the results of the calculation of mass -
and energy releases inside containment. This discussion has -
been taken from WCAP 11902, Supplement 1. Portions of this
document which are needed to support operation of Unit 2 in
Cycle 8 are included in this attachment.

Attachment 6 contains the justification for operation with
pressurizer level increased from 67% to 92%. The material
included in this attachment is part of a previous submittal to
the NRC, WCAP 11902, "Pressurizer Operability Level
Justification." WCAP 11902 was submitted on October 14, 1988,
in AEP:NRC:1067. It is included with this submittal to
facilitate the reviewer'’'s task.

Attachment 7 is a copy of a sample COLR with expectéd Unit 2
Cycle 8 values.

-
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II.

Attachment 8 contains our analysis of significant hazards
considerations for not analyzing seven events not in the Donald
C. Cook Nuclear Plant Unit 2 licensing basis.

Attachment 9 is a copy of a letter from Joseph G. Giitter, NRC
staff, of August 3, 1989, to Milton P. Alexich, AEPSC. This
letter states that the seven events identified in Attachment 8
are not part of the Unit 2 licensing basis. The letter also
requires a significant hazards consideration analysis of these
seven events, o

Attachment 10 is a copy of Part B of WCAP 10217-A. This WCAP
is included as justification for a proposed T/S change in the
power distribution limits section of the T/Ss. Westinghouse
power distribution methodologies will be used in support of
Unit 2 Cycle 8 in lieu of the ANF methodologies used in Cycles
4 through 7.

Attachment 11 is a copy of Section 1.2, "Major Analytical
Assumptions," from WCAP 11908, "Containment Integrity Analysis
for Donald C. Cook Nuclear Plant Units 1 and 2." WCAP 11908
was submitted on August 22, 1988 in AEP:NRC:1024D.
Documentation of this analysis is provided to support our
proposed residual heat removal pump surveillance requirement
based on 10% degradation. It is included with this submittal
to facilitate the reviewer'’s task.

Purpose of Proposed T/S Changes

The proposed T/S changes included in this submittal are -
intended to accomplish six purposes. In the following
discussion, the proposed T/S changes are grouped according to
these purposes. These groups are: ) .

Group 1) Make changes that result from the analyses performed
by our contractor, Westinghouse, to support operation
of the Donald C. Cook Nuclear Plant, Unit 2 in Cycles
8 and 9 with a mixed core of V5 fuel and ANF fuel.

Group 2) Remove certain T/S féquirements that are part of the
Unit 2, Cycle 6, Amendment No. 82. These T/Ss all
address concerns in transition modes of operation,
Modes 3 and 4. They are not standard in the sense of
the Standard Technical Specifications (STS). We
believe those concerns can be safely addressed
administratively as they are at other nuclear .
facilities.
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’ Group 3) Make the Unit 2 T/Ss more nearly like the Unit 1
T/Ss. There is one change in this category. It is a
proposal to increase the pressurizer water volume
limit. This change was submitted for Unit 1 on
October 14, 1988, with our submittal AEP:NRC:1067.

It was approved in Amendment No. 126 to the Unit 1
operating license. For the convenience of the
reviewer, the supporting evaluation is resubmitted in
Attachment 6.

_Group 4) Make administrative changes. Where substantive
changes are proposed on a T/S page, some changes to
enhance the clarity of the T/S are also proposed. In
addition, some administrative changes result naturally
from reformatting, page removals, and text movement.
Administrative changes are proposed for both units.

Group 5) Modify a surveillance requirement for axial flux
difference (AFD).

Group 6) Make a number of Unit 1 changes where the
justifications are identical to or essentially
identical to those for proposed Unit 2 changes.
These proposed changes help to make the T/Ss for the
two units more nearly alike.

Three of the Group 6 proposals correspond to proposed
Unit 2 changes in Group (2) above, one to Group (5),
and two to Group (1), The Group (1) changes are a
proposal to change the discharge pressure requirement
for the residual heat removal and safety injection
pumps. Reference to the supporting analysis is
included in Attachment 5.

I1I. Ovexrview of the Proposed T/S Changes and 10 CFR 50.92
Evaluations

A summary of the proposed T/S and Bases changes has been
included as Attachment 3 to this letter. Attachment 3 contains
the following information for each proposed T/S change:

a) Reference to T/S page and section.

'b) Reference to the Significant Hazards Consideration
Analysis group.

c) Sequential identifier number.

Q d) Brief description.
e) Remarks which provide the reason for the change and a
reference to safety analyses and evaluations as
appropriate.
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This attachment (Attachment 1) includes an overview of the
proposed T/S changes and our 10 CFR 50.92 analysis for no
significant hazards consideration.

We have grouped the proposed T/S changes in this discussion
according to the six purposes described above.

1) T/S Change Group 1

Changes based on analyses performed to support Unit 2 Cycle 8
operation. ‘

The changes in this category are based on Westinghouse analyses
and evaluations performed using NRC approved methodologies.
They are as follows:

a) Reactor Core Safety Limit Curves and
OTdelta-T/OPdelta-T Reactor Trip Setpoints, T/S
Figure 2.1-1 and T/S Table 2.2-1, Functional Units 7
and 8.

These changes are numbered 001, 007, 008, 011, 012,
013, 014, 015, 016, 019, 020, 021, 022, and 023 in
Attachment 3. A new thermal design was performed for
Cycle 8 operation. The results are described in
Appendix B of Attachment 4, Section B.2.2.1. The
proposed new safety limit curves are calculated for
3588 Mwt core power. They are conservatively applied
to 3411 Mwt operation. The revised
OTdelta-T/OPdelta-T setpoints which protect this
thermal design are also discussed in Section B.2.2.1.
The revised setpoints are provided in Attachment 4,
Appendix A,

b) Design Flow, Footnote *, T/S Table 2.2-1

This change is numbered 002 in Attachment 3, Design
flow is minimum measured flow (MMF) divided by four.
MMF = 366,400 gpm. Design flow = 91,600. Analysis
of DNB events with MMF using the Revised Thermal
Design Procedure (RTIDP) is discussed in Attachment 4,
Appendix B, Section B.2.3. Table B.2-4 shows a loss
of forced reactor coolant flow event to be a RIDP
event. Use of the low flow trip is discussed in
Attachment 4, Appendix B, Section B.3.5.1. The
analysis value of the low flow trip is given in
Attachment 4, Appendix B, Table B.2-2, Westinghouse
has provided the design flow in Attachment 4,
Appendix A.
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c)

d)

f)

Shutdown Margin (SDM), T/S 3/4.1.1.1 and 3/4.1.1.2

This change is numbered 026 in Attachment 3. The
analyses performed for Cycle 8 assumed a SDM of 1.3%
as discussed in Appendix B of Attachment 4,

Section B.3.11.2. This value was also assumed for
the mass and energy releases inside containment as
discussed on Page S-3.3-12 of Attachment 5. The
analysis of record for the mass and energy releases
outside containment is discussed in Attachment 4,
Section 5.4.2. This analysis assumed a SDM of 1.6%.
Based on this limiting analysis, we propose to reduce
the SDM for Unit 2 from the current 2.0% to 1.6%.

The SDM requirement of 2,0% resulted from an ANF
analysis which will be superceded by the Westinghouse
analysis in Cycle 8.

Borated Water Sources, T/S 3/4.1.2.8

This change is numbered 034 in Attachment 3. The new
boric acid storage tank required volume calculated
for Unit 2 is a bounding value which is expected to
accommodate uprating to core thermal power of 3588
Mwt, fuel of increased enrichment for increased cycle
length, and changes in vendor methodology. This
change is indicated in Attachment 4, Table 6.1 and
Attachment 4, Appendix A.

Rod Drop Time, T/S 3/4.1.3.4

This change is numbered 036 in Attachment 3. The
intermediate flow mixer grid feature of the V5 fuel
design increases the core pressure drop. Therefore,
the control rod scram time to the dashpot has been
increased to 2.7 seconds. This is discussed in
Section 5.1.2 of Attachment 4 and in Section B.2.4 of
Appendix B of Attachment 4.

Minimum Measured Flow, T/S 3/4.2.5

This change is numbered 043 in Attachment 3. A small
change was made in the analysis assumption for
primary f£flow. The analysis value for events not
analyzed using the Revised Thermal Design Procedure
(RTDP) is 354,000 gpm. The minimum measured flow
(MMF) is 3.5% larger than this value conservatively
allowing for measurement errors. The MMF is also the
value used for flow in the DNB events analyzed with
RTDP. This is discussed in Appendix B of
Attachment 4, Section B.2.3,
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8)

h)

Tavg Window, T/S 3/4.2.5

Page 6

This change is numbered 04l in Attachment 3. Unit 2
has been analyzed for operation over a range of

primary temperatures. This is reviewed in general in

Appendix B of Attachment 4, Section B.2.1. The
limiting temperature assumptions are addressed
throughout the discussions of the transients and
accidents when limiting assumptions are discussed.
The values in T/S 3.2.5 are obtained from the
analysis values shown in Table B.2-1 and

Section B.2.1 of Attachment 4, Appendix B as follows:

Loweg Limit

Analysis Value
Controller Allowance
Readability Allowance

T/S Limit

F
547

-5.6

+1.4

542.8

HighoLimit
F
576.0

+4.1
_-1.4

578.7

The analysis values are obtained from cases 2 and 3
of Table B.2-1 which apply to Cycles 8 and 9. The
T/S limits are ‘provided in Attachment 4, Appendix A.

Oﬁr proposed T/S upper temperature limit is 578.7°F
and our proposed T/S lower temperature limit is set
The lower limit is the

conservatively at 543.9°F.

value we plan to submit for Unit 1 in the future and
. was selected to make the T/Ss of the two units more

consistent.

Minimum Pressurizer Pressure for Operation

This change is numbered 042 in Attachment 3. A new
pressure allowance for control and readability was
established for Unit 2.- See Attachment 4,

Appendix B, Section B.2.3, and Appendix C, Table
C.3.1-1. SBLOCA used the same pressure assumptions
shown for LBLOCA. The total allowance“used in the

analysis was:
: Controller Allowance
Readability Allowance
Margin

Total Allo&ance

35 psi
22 psi
6 psi

63 psi
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1)

3

k)

The T/S pressure limit is obtained analogously to
obtaining the temperature limits above.

Analysis Value 2235 psig
Total Allowance -63 psi
Readability Allowance +22"'psi

T/S Limit 2194 psig

This value is supported in Attachment 4, Table 6.1
and Appendix A.

The proposed T/S lower pressure limit is set
conservatively at 2200 psig. This is the value we
plan to submit for Unit 1 in the future and was
selected to make the T/Ss of the two units more
consistent.

F, Penalty, T/S 3/4.2.6

This change is numbered 049 in Attachment 3. The
allowable power level (APL) limiting condition for
operation will be supported in Cycle 8 by Part B of
WCAP 10217-A. This results in a change in the
penalty for increasing peaking factgrs. The current
specification requires monitoring F,, for increases
in successive steady state flux maps. This submittal
proposes to monitor instead the maximum over Z of
{(F.(2)/K(Z)}. This change is based on p. B-4 of WCAP

817 A, Part B of WCAP 10217-A is included in this
submittal as Attachment 10 to facilitate the
reviewer's task.

Pressurizer Level Reactor Trip Resﬁonse Time, T/S
Table 3.3-2

This change is numbered 050 in Attachment 3. This
protection function is needed to prevent pressurizexr
fill for certain cases of uncontrolled control rod
assembly bank withdrawal at power. This is discussed
in Sections B.3.2A.2, B.3.2A.3, and B.3.2A.4 of
Attachment 4, Appendix B and is supported by Table
6.1 and Appendix A of Attachment 4,

Changes to Protection Response Times.

These changes are numbered 051 and 054 in Attachment
3. We propose to relax six protection response times
listed in T/S Table 3.3-2 from present values to
values used in the most recent analyses The
proposed changes are:
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Present Proposed
. Functional Unit Response Time  Response Time

Pressurizer Pressure -
Low . . 1.0 sec 2.0 sec
Pressurizer Pressure -
High 1.0 sec 2.0 sec
Loss of Flow-Single Loop 0.6 sec 1.0 sec
Loss of Flow-Two Loops 0.6 sec 1.0 sec
Steam Generator Water Level
Low-Low 1.5 sec 2.0 sec
Undervoltage - Reactor
Coolant Pumps 1.2 sec 1.5 sec

The new values are listed in Table B.2-2 and C.3.1-3
of Appendix B of Attachment 4 and are supported by
Table 6.1 and Appendix A of Attachment 4.

1) High Steam Flow Setpoints, T/S Table 3.3-4,
Functional Unit 4.d .

This change is numbered 066 in Attachment 3. New
values for high steam flow setpoints are proposed.
This functional unit was not assumed in any safety
analyses for Cook Nuclear Plant Unit 2. The
setpoints are based on the mass and energy release
inside containment which conservatively

assumed safeguards actuation on low steam line
pressure coincident with high steam flow in order to
bound Cook Nuclear Plant Unit 1. This analysis is
described in Attachment 5, particularly page
§-3.3-11. The setpoints .are provided in Attachment
4, Table 6.1 and Appendix A.

m) Response Times for Containment Pressure-High
Safeguards Actuation, T/S Table 3.3-5, Initiating
Signal 2

These changes are numbered 069, 070, and 071 in
Attachment 3. The addition of response times for
Engineered Safety Features Actuation on containment
pressure high are proposed based on the mass and
energy releases inside containment. This analysis is
discussed in WCAP 11902, Supplement 1. The
description is included in this submission as
Attachment 5. The safeguards employed for these
transients are discussed on page S-3.3-12 of that
attachment. The response times are provided in
0 Attachment 4, Table 6.1 and Appendix A.
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n)

o)

P)

Response Times for Steam Generator Water Level -

High-High Safeguards Actuation, T/S Table 3.3-5,

Initiating Signal 8

These changes are numbered 072 and 073 in Attachment
3. This safeguards function is required to terminate
main feedwater flow in events where the main
feedwater system malfunctions causing an increase in
feedwater flow. This is discussed in Section
B.3.8A.2.3 of Appendix B to Attachment 4. The
response times are provided in Table B.2-3 of
Appendix B and in Appendix A of Attachment 4.

Pressure and Volume Limits for Accumulators, T/S
3/4.5.1

These changes are numbered 084 and 085 in Attachment

3.

New values for the accumulator volume and pressure
ranges are proposed. They are based on the values
used in the new LOCA analyses. The values used in
the analyses are indicated in Tables C.3.1-2 and
C.3.2-1 of Attachment 4, Appendix C. The
applicability of the analyses to mixed

core configuration is discussed in Attachment 4
Section 5.2 and in Attachment 4, Appendix C. The
limit values for the pressure and volume limits are
found in Attachment 4, Table 6.1 and Appendix A,

Safety Injection and RHR Pump Degradation,
T/S 4.5.2.f

These changes are numbered 086 and 087 in Attachment
3. AEP proposes new surveillance acceptance criteria
for the safety injection (SI) and residual heat
removal (RHR) pumps. These changes are based on the
analyses performed for Unit 2 Cycle 8 and the
analyses performed for both units as a part of the
reduced temperature and pressure and the uprate
programs. The section of WCAP 11908, "Containment
Integrity Analysis" which describes the major

analytic assumptions is included as Attachment 11 for

the reviewer'’s convenience. WCAP 11908 was submitted
on August 22, 1988 in AEP:NRC:1024D. The
differential pressures, calculated by our contractor
Westinghouse, are found in Attachment 4, Table 6.1
and Appendix A.
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These differential pressures are converted to
discharge pressures as follows:

SI Pump RHR Pump

Differential Pressure 1385 bsid 160 psid
Suction Pressure 24 psi 30 psi

Discharge Pressure 1409 psig 190 psig

The suction pressure values are conservatively based
on the maximum elevation of water possible in the
refueling water storage tank (RWST) (limited by the
elevation of the tank overflow piping), and the T/S
minimum RWST tank temperature,

We are not proposing to change the discharge pressure
for the centrifugal charging pump because our work
on the new mass and energy releases analysis outside
containment is incomplete.

However, we propose to revise the Unit 1 discharge
pressures for the RHR and SI pumps. The present and
proposed T/S minimum discharge pressure requirements
are as follows:

Present Proposed
Pump Requirement (psig) Requirements (psig)
SI 1345 1409
RHR 165 190

The revised requirements result from our discovery
that the T/S requirements, which were recently
approved (Amendment 126) for the Unit 1 Reduced
Temperature and Pressure (RTP) Program, are
inconsistent with the assumptions used by
Westinghouse in performing the RTIP analyses.

In WCAP 11902, which contains the RTP analyses,
Westinghouse specified the required pump pressures as
1345 psi differential for the SI pumps and 165 psi
differential for the RHR pumps. The Cook Nuclear
Plant T/Ss are written in terms of pump discharge
pressure, however, and the conversion from
differential pressure to discharge pressure was
inadvertently neglected. In addition, Westinghouse
recently informed us that the value of 1345 psid
differential pressure that was supplied in WCAP 11902
was in error and should actually be 1385 psi
differential.
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The correct differential pressures are found in WCAP
11902, Supplement Table S-3.13-2 and are identical to
the values applicable to Unit 2. Therefore, the
correct values for the Unit 1 discharge pressures are
also identical to those calculated above for Unit 2.
Table S-3.13-2 is included in Attachment 5 for the
reviewer’s convenience.

Upon discovery of the discrepancies, the more
stringent requirements for the SI and RHR pumps were
implemented administratively. Surveillance test
results have demonstrated that the pumps met the more
stringent requirements at all times since the
issuance of Amendment 126 and therefore the
discrepancies did not impact safety.

q) Boron Injection System Flow Imbalance, T/S 4.5.2.h

This change is numbered 089 in Attachment 3. SBLOCA
was analyzed assuming a SI flow consistent with the
proposed T/Ss. This is discussed in Attachment 4,
Appendix C, Section C.3.2. The other analyses are
not significantly affected by the proposed T/S. This
parameter is also provided in Table 6.1 and Appendix
A of Attachment &.

10 CFR 50.92 Evaluation for T/S Change Group 1

' Per 10 CFR 50.92, a proposed amendment will not involve a

significant hazards consideration if the proposed
amendment does not:

1) Involve a significant increase in the
probability or consequences of an accident
previously analyzed,

2) Create the possibility of a new or different
kind of accident from any accident previously
analyzed or evaluated, or

3) Involve a significant reduction in a margin of
safety.

Criterion 1

The proposed T/S changes to support Cycle 8 opé¥ations are
accompanied by extensive analyses and evaluations which

- indicate that they will not result in an unsafe condition

at the plant. The analyses and evaluations support our
conclusion that the proposed T/S changes will not involve
a significant increase in the probability or consequences
of any accident previously analyzed.
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2)

Criterion 2

The Cycle 8 analyses and evaluations comply with the.
licensing basis of the plant. Thus, the proposed T/S
changes  should not create the possibility of a new or
different kind of accident from any previously
analyzed or evaluated.

Criterion 3

The proposed T/S changes to support Cycle 8 operations are
accompanied by extensive analyses and evaluations which
indicate that' they will not result in an unsafe condition
at the plant. The analyses and evaluations support our
conclusion that the proposed T/S changes will not involve
a significant reduction in any margin of safety.

The conclusions which our contractor, Westinghouse, drew
from the safety evaluations and analyses are found on page
4 of Attachment 4. Westinghouse in part based their
conclusions .on the implementation of their proposed T/S
changes in Table 6.1 and Appendix A of Attachment 4. We
have proposed those changes unless the change is in
another submittal, a more conservative change is proposed,
or no change is more conservative than the Westinghouse
proposal. Therefore, the Westinghouse conclusions support
our 10 CFR 50.92 analysis.

Lastly, we note that the Commission has provided guidance
concerning the determination of significant hazards by
providing examples (48 FR 14870) of amendments considered
not likely to involve a significant hazards consideration.
The sixth of these examples refers to changes that may
result in some increase to the probabxlity or consequences
of a previously analyzed accident, but the results of
which are within limits established as acceptable.

The analyses performed by Westinghouse in support of
Unit 2 Cycle 8 operation comply with the licensing basis
of the unit, Thus, we believe the example cited is
applicable and that the changes should not involve a
significant hazards consideration.

AT/S Change Group 2

Removal of transition mode T/Ss associated with the Unit 2

Cycle 6 reanalysis.
a) Background

In our March 14, 1986, submittal to the NRC
(AEP:NRC:09161) containing the proposed T/S changes
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for the Unit 2 Cycle 6 reload, we included several
T/Ss which are not in the Westinghouse Standard T/Ss
(STS). They were incorporated in the Unit 2 T/Ss by
Amendment 82 to Operating License DPR-74. These T/Ss
resulted from a review of abnormal operating
occurrences (AOO) and postulated accidents (PA) in

the transition, shutdown, and refueling modes of

operation (Modes 2,3,4,5 and 6). Reviews of AO0Os and

PAs in Modes 2 through 6. were conducted in

conjunction with analyses and evaluations performed

by Exxon Nuclear Company (now Advanced Nuclear Fuels
Corporation) at the request of the NRC.

One non-standard T/S was proposed for Unit 1 in our
submittal AEP:NRC:0916W. It is the shutdown margin
in shutdown Modes 4 and 5. This was included in the
Unit 1 T/Ss by Amendment 120 to Operating License
DPR-58. We propose to revise the Unit 1 shutdown
margin T/Ss in the same fashion that we propose to
revise the Unit 2 shutdown margin T/Ss.

AEP proposes to remove a number of these requirements
from the T/Ss, thereby creating a structure more like
that of the STS. The issues that are addressed by
the T/Ss which we propose to delete will be addressed
in the future by appropriate administrative controls.
We believe this will simplify our T/Ss in conformance
with industry practice and ensure the continued safe
operation of the Cook Nuclear Plant.

Our plan was discussed with the NRC staff in a
meeting on June 12, 1989 at NRC headquarters on
Rockville Pike in Maryland. The staff expressed no
concern with this aspect of our discussion. A
summary of meeting topics and issues of concern to
the staff are documented in a letter to M. P.
Alexich, Vice President of Indiana Michigan Power
Company with its attachments from Joseph G. Giitter,
Project Manager of the NRC staff, dated August 3,
1989, For the convenience of the reviewer, this
letter is included in this submittal as Attachment 9.

The T/Ss which are impacted by the proposed changes
in this group are:

(1) 3/4.1.1.1  Shutdown Margin, Standby, Startup,
(Unit 1, and Power Operations
Unit 2)

(2) 4.1.1.1.3 Shutdown Margin Surveillance
(Unit 2)






Attachment 1 to AEP:NRC:1071E ' Page 14

b)

(3) 3/4.1.1.,2 Shutdown Margin, Shutdown
(Unit 1,
Unit 2)

(4) 3/4.2.5.2 DNB Parameters, Modes 2,3,4,5
(Unit 2) )

(5) Table 3.3-3 ESF Actuation System Instrumentation
(Unit 2)

Shutdown Margin in Shutdown Modes 4 and 5

These changes are numbered 027, 032 and 033 in
Attachment 3. AEP proposes to rearrange T/Ss
3/4.1.1.1 and 3/4.1.1.2 into STS format by moving the
Mode 4 requirement from 3.1.1.2 to 3.1.1.1 and
deleting Figure 3.1-3 and related references. In the
Cycle 6 submittal the Mode 4 shutdown margin was
moved from 3/4.1.1.1 to 3/4.1.1.2. The Cycle 6
change to T/S 3/4.1.1.2, which then included Mode 4

~and Mode 5 in the same T/S, was a revision that

reflected the results of the boron dilution accident
analysis when heat removal is via the residual heat
removal (RHR) system. This analysis was performed by
ANF, '

AEP proposes to return 3/4.1.1.1 and 3/4.1.1.2 to STS
format which will be based on SDM requirements for
analyses of the plant in Modes 1 and 2. Protection
for boron dilution accidents when the plant is
operated on RHR will be addressed by administrative
controls. This proposal applies to both units,

AEP presently plans to use the Westinghouse developed
methods to ensure adequate operator response time in
the event that either unit is subject to a dilution
incident when operating in the various RHR cooling
configurations. The methodology will address the
limiting case of operation at reduced coolant
inventory in the primary system. This methodology is
a modification of Attachment 1 of the July 8, 1980,
letter from T. M. Anderson of Westinghouse Electric
Corporation to Victor Stello of the NRC. The
identifier of Mr. Anderson’s letter is NS-TMS-2273,
The modified methodology is similar to the original
methodology. The NS-TMA-2273 methodology, or a
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similar methodology which is currently reflected in
T/S 3/4.1.1.2 of Cook Nuclear Plant Units 1 and 2,
has been in use on Unit 1 since the beginning of
Cycle 6 and on Unit 2 since the beginning of Cycle 3.

The RHR function is a generic function. STS T/S
3.1.1.2 does not include unique SDM requirements for
RHR operation. Furthermore, adequate response time
for the dilution incident when cooling on RHR was
ensured by administrative controls prior to Cycle 6
of Unit 2 and Cycle 10 of Unit 1. AEP will continue
to ensure adequate operator response time by
methodologies discussed above, or other effective
methodologies.

¢) Shutdown Margin Surveillance with ESF Actuations
Blocked in Mode 3

These changes are numbered 031 and 058 in

Attachment 3. The surveillance requirement 4.1.1.1.3
in the currently approved T/Ss is to be removed to
further bring the Unit 2 T/Ss into conformance with
the STS. AEP also proposes to revise footnotes # and
## of Table 3.3-3. These footnotes are currently
designed to be used with surveillance 4.1.1.1.3. The
two footnotes, # and ##, will be returned to their
original content, which is consistent with the STS.

Surveillance 4.1.1.1.3 and the elaboration of
footnotes # and ## were proposed as part of
AEP:NRC:09161 for Cycle 6. As was indicated in
XN-NF-85-28 (P), Disposition of Standard Review Plan
Chapter 15 Events, these requirements were instituted
to protect against a failure in the steam dump to
condenser system below P-12. They were designed to
ensure that in the event of a steam dump to condenser
failure, the core would not become critical. A
single failure in the steam dump to condenser below
P-12 could potentially open three steam dump valves.
These valves would remain open until the operator was
able to take action. Since this event is symmetric,
ESF actuation on differential pressure between steam
lines would not be expected. Safeguards actuations
that would protect against symmetric events are
blocked at P-11 and P-12.

Blocking of safeguards actuation on P-11 and P-12 are
generic functions. These actions are required to
cooldown and depressurize the units without a
consequential safeguards actuation. The bases of the
setpoints are generic. P-12 permits blocking of
safeguards actuation on low secondary pressure when
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d)

Tavg is below 541°F. P-11 is above the low pressure
SI setpoint and permits blocking of safeguards
actuation on low pressurizer pressure. Blocking
safeguards avoids undesired actuations during heatup
and cooldown.

To protect against increased steam loads with
safeguards blocked below P-11 and P-12, AEP plans to
ensure cold shutdown SDM is available prior to
blocking safeguards. Under certain circumstances in
which cooldown is urgent, verification of SDM may not
be complete prior to initializing of cooldown. An
example of such a circumstance is a steam generator
tube leak. Although safeguards will not be actuated
by a tube leak, it is nevertheless important to
promptly cooldown and depressurize. Procedures have
been implemented for both units to address this
possibility.,

As noted above, the STS do not include surveillance
4.1.1.1.3 or the elaborations of footnotes # and ##,
AEP will ensure that an increase in steam load below
P-11 and P-12 will not result in re-criticality by
the methods discussed above or by other effective
methods. ’

DﬁB Parameters - Modes 2, 3, 4 and 5

These changes are numbered 047 and 048 in

Attachment 3. AEP proposes to delete the Modes 2, 3,
4 and 5 DNB requirements of T/S 3/4.2.5.2. AEP also
proposes to remove Table 3.2-2 which is associated
with specification 3.2.5.2. This specification was
proposed as part of AEP:NRC:0916I for Cycle 6. The
intent of this T/S is to prevent DNB from occurring
should an uncontrolled rod withdrawal accident from
subcritical occur.

AEP believes that other T/S requirements, which will
be left in place, in conjunction with administrative
controls are adequate to ensure that the assumptions
of the analysis are met. T/Ss 3.4.1.2.c and
3.4.1.3.c which require three reactor coolant loops
in operation when control rods are capable of
withdrawal will be left in place. This provision is
conservative relative to the analysis that was
performed by Westinghouse for this submission which
required only two operating reactor coolant loops.
T/S 3.4.1.1 requires that all reactor coolant pumps
be operable in Modes 1 and 2. Administrative
congrols require all pumps when operating above
541°F. Therefore, in practice all pumps are in
operation during startup. The operability
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5

requirements of T/S Table 3.3-1 for the nuclear
instrumentation high flux low setpoint reactor trip

'will also be left in place. In addition, the

non-safety grade intermediate range and source range
trips are required to be operable by T/S Table 3.3-1
when control rods are capable of withdrawal.
Therefore, the source range high neutron flux trip
will be available to terminate the event by tripping
any withdrawn and withdrawing rods before any
significant power level could be attained.

With the source range trip effective, DNB and primary
system flow rate need not be considered. Also, the )
reactivity insertion rate would be slower when in any
of the subcritical modes because the rod control
system in Modes 2-5 is'expected to be in bank select.
Therefore, a single failure in the rod control system
could cause the withdrawal of only one bank, and its
withdrawal rate would be expected to be slower than
the maximum rod speed that is possible when in
automatic rod control (and is assumed in the UFSAR
analysis).

Administrative controls will ensure that the unit
will be sufficiently shutdown such that criticality
cannot occur with any bank fully withdrawn if the
control rods are capable of withdrawal and the
reactor is not at hot zero power (HZP) conditions.
Administrative controls also ensure that the upper
temperature is limited at the HZP conditions by the
setpoint of the non-safety grade steam generator
power operated relief valves. The setpoint for these
valves is 1040 psia limiting RCS temperature to )
approximately 549°F. .
The analysis performed for the Donald C. Cook Nuclear
Plant is similar to that of other plants.
Furthermore, the generic STS do not include DNB
specifications for Modes 2, 3, 4 and 5. AEP believes
that the requirements and controls discussed above
will ensure that an inadvertent criticality will not
occur,

Footnote $§ to Applicable Mode for Turbine Trip and
Feedwater Isolation in Table 3.3-3 and Table 4.3.2

These changes are numbered 057, 059, 078 and 082 in
Attachment 3. The § footnote was added to the
Applicable Modes column of T/S Table 3.3-3 and the
Modes in Which Surveillance Required of Table 4.3-2
as result of an evaluation of the increased feedwater
event in Mode 4 performed by Exxon Nuclear Company
(now Advanced Nuclear Fuels Corporation, ANF). AEP
proposes to delete this footnote from Tables 3.3-3
and 4.3-2. The ANF calculation requires the steam
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generator water level--high-high functional unit to
be operable when operating with the main feedpumps
feeding the steam generators in Modes 3 and 4. The
availability of feedwater isolation on high-high
steam generator level limits the volume of cold water
that can be added to the steam generators in any
feedwater malfunction. This limits reactivity
addition to the core.
|

Preheated feedwater is used frequently in Mode 3
operation. AEP plans to leave the Mode 3 requirement
in place. The Mode 3 requirement has historically
been in the T/Ss for both Cook Nuclear Plant units
although it is not included in STS, Rev. 4. However,
the likelihood of operating the main feedwater system
in any mode other than 1, 2 or 3 is extremely remote.
The circumstances associated with this contingency
will be addressed administratively as needed.

£) 10 CFR 50.92 Evaluation for T/S Change Group 2

Per 10 CFR 50.92, a proposed amendment to an
| operating license will not involve a significant
) hazards if the proposed amendment satisfies the
following criteria:

1) Does not involve a significant increase in
the probability or consequence of an
accident previously analyzed,

' 2) Does not create the possibility of a new or
different kind of accident from any
accident previously analyzed or evaluated, .
or

3) Does not involve a significant reduction in
a margin of safety.

Criterion 1

The proposed T/S changes do not involve a physical
change to the plant. The procedures and
administrative controls for the plant will either
remain in place as described above, or in some cases
be replaced by controls which we believe are of
comparable effectiveness. Therefore, we conclude
that the proposed T/S changes will not result in a
significant increase in the probability or

Q consequences of any accident previously analyzed.

b
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Criterion 2

The proposed T/S changes do not involve a physical
change to the plant. The procedures and “
administrative controls for the plant will either
remain in place as described above, or in some cases
be replaced by controls which we believe are of
comparable effectiveness. Therefore, we conclude
that the proposed changes will not create the
possibility of a new or different kind of accident
from any previously evaluated.

Criterion 3

The proposed T/S changes do not involve a physical

change to the plant. The procedures and

administrative controls for the plant will either

remain in place as described above or, in some cases,

be replaced by controls which we believe are of

comparable effectiveness. Therefore, we conclude

that the proposed T/S changes will not involve a toe
significant reduction in any margin of safety.

guidance concerning the determination of significant
hazards by providing examples (48 FR 14870) of
amendments considered not likely to involve
significant hazards consideration. The sixth of
these refers to changes that may result in some
increase to the probability or consequences of a
previously analyzed accident, but the results ‘of
which are within limits established as acceptable.

0 " . Lastly, we note that the Commission has provided

The proposed T/S changes in Change Group 2 remove
certain activities from T/S control. However, since
operation of the plant will be governed by the
continuation of existing controls or controls of
comparable effectiveness, the results of the
underlying evaluation should remain within limits
established as acceptable. For this reason we
believe the sixth example bounds the proposed Change
Group 2 changes.

3) T/S Change Group 3 .

Changes to Unit 2 T/Ss for consistency with Unit 1 T/Ss
a) Discussion
G There is one change in this category. This change is

numbered 083 in Attachment 3, It is a proposal to
increase the water level for operability in the
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b)

pressurizer. This change was submitted for Unit 1 in
our reduced temperature and pressure (RTP) program
submittal, AEP:NRC:1067 dated October 14, 1988. It
was approved in Amendment No. 126 to Operating
Licensing DPR-58. ’

We propose to increase the maximum pressurizer level

to 92% of span. The purpose of the maximum
pressurizer level limit, as described in the Bases,
is to ensure that a bubble can exist in the
pressurizer. Westinghouse has determined that a
bubble can be maintained at the 92% level. The
change is described in detail in Section 3.13 of WCAP
11902 which is included in this submittal as
Attachment 6 for the reviewer’s convenience. The
change will allow operational flexibility at the
higher end of the Tavg spectrum analyzed for the RTP
program.

10 CFR 50.92 Evaluation for T/S Change Group 3

Per 10 CFR 50.92, a proposed amendment will not
involve a significant hazards consideration if the
proposed amendment does not:

1) Involve a’'significant increase in the
probability or consequences of an accident
previously analyzed,

2) Create the possibility of a new or
different kind of accident from any
previously analyzed or evaluated, or

3) Involve a significant reduction in a margin
of safety.

Criterion 1

The proposed T/S change proposed is accompanied by an
evaluation which indicates that it will not result in
an unsafe condition at the plant. The evaluations
support our conclusion that the change, which has
already been approved for Unit 1, will not involve a
significant increase in the probability or
consequences of any accident previously analyzed.
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The evaluation of the proposed T/S change complies
with the licensing basis of the plant. Thus, this
change should not create the possibility of a new or
different kind of accident from any previously
analyzed or evaluated.

Criterion 3

The proposed T/S change is accompanied by an

evaluation which indicates that it will not result in

an unsafe condition at the plant.
supports our conclusion that the proposed T/S change,
which has already been approved for Unit 1, will not
involve a significant reduction in any margin of
safety.

The evaluation

Lastly, we note that the Commission has provided
guidance concerning the determination of significant
hazards by providing examples (48 FR 14870) of
amendments considered not likely to involve

significant hazards consideration.

The sixth of

these examples refers to changes that may result in

some increase to the probability or consequences of a

previously analyzed accident, but the results of
which are within limits established as acceptable.

The evaluation for this proposed T/S change

complies with the licensing basis of the plant.
Thus, we believe the example cited is applicable and
that the change should not involve a significant
hazards consideration.

T/S Change Group 4

a)

Discussion

This T/S change group consists of changes that are

purely editorial in nature.

The Attachment 3

identification numbers for these proposed changes

are.

Unit 1

116, 118,
Unit 2

003, 004,
025, 028,
045, 046,
063, 064,

079, 080,

123

005,
029,
052,
065,
081,

006, 009, 010,
030, 035, 037,
053, 055, 056,
067, 068, 074,
088, 090.

017, 018, 024,

038, 040, 044,
060, 061, 062,
075, 076, 077,
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b)

The changes in this group include proposals to
enhance the readability of the T/Ss, to move existing
text, or to perform other non-substantive changes as
described in Attachment 3.

10 CFR 50.92 Evaluation for T/S Change Group 4

Per 10 CFR 50.92, a proposed amendment will involve a
no significant hazards consideration if the proposed
amendment does not: ‘

" (L) 1Involve a significant increase in the
probability or consequences of an accident
previously evaluated,

(2) Create the possibility of a new or

different kind of accident from any
accident previously analyzed or evaluated,
or .

(3) 1Involve a significant reduction in a margin
of safety.

Criterion 1
These proposed T/S changes, being editorial in nature

and intended to improve the readability of the T/Ss,
will not reduce in any way requirements or

‘commitments in the existing T/Ss. Thus, we believe

that no increase in the probability or consequences
of a previously evaluated accident would be expected
as a result of these proposed T/S changes.

’

Criterion 2

We believe that these purely editorial proposed T/S
changes will not create the possibility of a new or
different kind of accident from any previously
evaluated, because no change to the plant or plant
operations will result.

Criterion 3
We believe that the proposed T/S changes will not

involve a significant reduction in any margin of
safety, because all accident analyses and nuclear

~ design bases remain unchanged.
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5)

Lastly, we note that the Commission has provided
guidance concerning the determination of significant
hazards by providing certain examples (48 FR 14870)
of amendments considered not likely to involve
significant hazards consideration. The first of
these examples refers to changes that are purely
administrative in nature: for example, changes to
achieve consistency throughout the T/Ss, correction
of an error, or a change in nomenclature. This group
of proposed changes is intended to achieve
consistency between the Unit 1 and 2 T/Ss, or to
improve the overall readability of the T/S document.
As these changes are purely editorial and do not
impact safety in any way, we believe the Federal
Register example cited is applicable and that the
changes involve no significant hazards consideration.

T/S Change Group 5

Changes to the surveillance requirement for power
distribution limits/axial flux difference for Units 1
and 2,

(a) Discussion

This change is numbered 039 in Attachment 3.
The proposed change will eliminate unnecessary
surveillances of the indicated axial flux
difference (AFD) during power operation above
15% of rated thermal power. The current T/Ss
for both units require in 4.2.1.1.a.2 that the
indicated AFD for each operable excore channel
be monitored "at least once per hour for the
first 24 hours after restoring the AFD monitor
alarm to operable status." The proposed T/S
change will add a caveat. This surveillance

" will only be required "if the AFD had been
outside of the target band for any period of
time in the previous 24 hours of operation.”

The requirement to monitor the indicated AFD for
24 hours after restoring the AFD monitor alarm
to operable status results from the fact that
the current computer program that monitors the
AFD has no provision for updating the cumulative
time out of the target band. The cumulative
time out of the target band is reset to zero
when the AFD monitor alarm is restored to
operable status. In the case where it can be
demonstrated that the AFD indeed has not been
outside the target band in the previous 24-hour
period, zero is the proper time for cumulative
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time out of the target band. In this case, no
further monitoring is needed. In the othex
case, where the AFD has been out of the target
band in the previous 24 hours, zero is
non-conservative and is not acceptable for the
cumulative time out of the target band. ,
Therefore, the AFD must be manually monitored
for 24 hours to ensure that sometime in the
first 24 hours of operation that limit on
cumulative time out of the target band is not
exceeded. After 24 hours, the rolling log of
cumulative time out of target band will start to -
overwrite itself and complete information for
the previous 24 hours is contained in the log.

b) 10 GFR 50.92 Evaluation for T/S Change Group 5

Per 10 CFR 50.92, a proposed amendment will not
involve a significant hazards consideration if
the proposed amendment does not:

1 Involve a significant increase in the
probability or consequences of an accident
previously analyzed,

2) Create the possibility of a new or
different kind of accident from any >
previously analyzed or evaluated, or

3) Involve a significant reduction in a margin
of safety.

Criterion 1

This proposed T/S change will not result in an
increase in the probability or consequences of an
accident previously analyzed. The requirement to-
monitor the AFD for the first 24 hours after
restoring the AFD to operable status will be
eliminated only when the axial power distribution has
been within the target band for 24 hours prior to
restoring the alarm to operable status. This will

not impact the safety of the plant because the' alarm

can accurately monitor the cumulative time out of the

target band in this case. If the AFD has been

outside of the target band at any time in the 24

hours prior to restoring the alarm to operable .
status, then the surveillance of monitoring the AFD

for the first 24 hours is still required. .
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Criterion 2

We believe that adding the caveat to the additional
surveillance requirement will not result in a new or
different kind of accident from any previously
evaluated.

The modified surveillance will ensure that the
cumulative time out of the target band will be
conservatively calculated for all circumstances
either by the plant process computer or by manual
monitoring,

Criterion 3

The requirement to monitor the AFD for the first 24
hours after restoring the AFD to operable status will
be eliminated only when the axial power distribution
has been within the target band for 24 hours prior to
restoring the alarm to operable status. This will
not impact the safety of the plant because the alarm
can accurately monitor the cumulative time out of the
target band’ in this case. If the AFD has been
outside of the target band at any time in the 24
hours prior to restoring the alarm to operable
status, then the surveillance of monitoring the AFD
for the first 24 hours is still required. We
conclude that this proposed T/S change will not
involve a significant reduction in any margin of
safety.

Lastly, we note that the Commission has provided
gulidance concerning the determination of significant
hazards by providing examples (48 FR 14870) of
amendments considered not likely to involve
significant hazards consideration. The sixth of
these refers to changes that may result in some
increase to the probability or consequences of a
previously analyzed accident, but the results of
which are within limits established as acceptable.

We believe this example is applicable to the proposed
Change Group 5 T/S change. As indicated above, we
anticipate no consequential impact on delta flux
monitoring and control to result from this change.
Therefore, the underlying evaluations and analyses
for delta flux control should clearly remain within
limits established as acceptable.
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1v.

6) T/S Change Group 6

Changes to Unit 1 T/Ss for consistency with Unit 2
T/Ss. These changes are numbered 115, 117, 119, 120,
121 and 122. The corresponding Unit 2 changes are
numbered 027, 032, 033, 039, 086 and 087 in
Attachment 3,

These changes to the Unit 1 T/Ss are being proposed
to make the Unit 1 T/Ss more like the Unit 2 T/Ss..
The particular Unit 1 changes being proposed have an
identical or essentially identical justification for
both units and the Unit 2 justification is part of
this submittal. The proposal to remove special ,
shutdown margin requirements when operating on RHR,
T/S Sections 3.1.1.1 and 3.1.1.2 and Figure 3.1-3,
discussed in T/S Change Group 2b, is proposed for
both units. The modification to the axial flux
difference (AFD) surveillance 4.2.1.1.a.2, discussed
in T/S Change Group 5 is proposed for both units.
Finally, the new acceptance criteria for safety
injection and residual heat removal pumps discussed
in T/S Change Group lp is proposed for both units for
T/S Section 4.5.2.

A 10 CFR 50.92 evaluation is not included for Change
Group 6 because we believe the evaluations performed
for the corresponding Unit 2 changes in T/S Change

Groups lp, 2b, and 5 apply to both Unit 1 and Unit 2.

Proposed Changes to the Bases

In addition to the changes to the T/Ss described above, we have
also proposed changes to the Bases section to reflect both’
changes in the safety analyses and changes in the T/Ss.
Descriptions of these changes have been included in

Attachment 3.

a

Conclusion

We believe that the proposed changes do not involve a
significant hazards consideration because operation of Cook
Nuclear Plant Unit 2 in accordance with these changes would
not: ,
(1) Involve a significant increase in the probability of
occurrence or consequences of an accident previously
analyzed, ‘

(2) Create the possibility of a new or different kind of
accident from any accident previously evaluated, or
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(3) 1Involve a significant reduction in a margin of
safety.

This conclusion is based on our evaluation of the changes,
which has determined that all proposed changes that are not
administrative in nature, consistent with the STS, or .
consistent with the design basis of the plant are clearly
traceable to the various supporting safety analyses, as
referenced by Attachment 3. Assuming Commission acceptance of
these analyses, it is our belief that they successfully
demonstrate that applicable safety limits and margins to
safety will be maintained.



