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BV-1 Docket No. 50-334, License No. DPR-66
BV-2 Docket No. 50-412, License No. NPF-73
License Amendment Request Nos. 310 and 182

Pursuant to 10 CFR 50.90, FirstEnergy Nuclear Operating Company (FENOC) requests
an amendment to the above licenses in the form of changes to the Beaver Valley Power
Station (BVPS) Technical Specifications. This License Amendment Request (LAR)
proposes implementation of the Relaxed Axial Offset Control (RAOC) and Fq
surveillance methodologies. These methodologies are used to reduce operator action
required to maintain conformance with power distribution control Technical
Specifications, and increase the ability to return to power after a plant trip while still
maintaining margin to safety limits under all operating conditions. '

The proposed Technical Specification changes are provided in Attachments A-1 and A-2
for Unit Nos. 1 and 2, respectively. The proposed changes to the Technical Specification
Bases are provided in Attachments B-1 and B-2 for Unit Nos. 1 and 2, respectively. The
proposed changes to the Licensing Requirements Manual (LRM) are provided in
Attachments C-1 and C-2 for Unit Nos. 1 and 2, respectively. The Technical
Specification Bases and LRM changes are provided for information only.

FENOC requests approval of the proposed amendments by January 2006 in order to
support the RAOC analysis which assumes Extended Power Uprate (EPU) conditions,
including the Best Estimate Loss of Coolant Accident (BELOCA) methodology. For
each unit the RAOC amendments will be implemented concurrent with the applicable
unit’s EPU and BELOCA amendments. Thus, FENOC requests the following
implementation periods. '

The Unit No. 1 RAOC amendment shall be implemented prior to the first entry into
Mode 4 during plant startup from the 1R17 refueling outage planned for the spring of
2006. The Unit No. 2 RAOC amendment shall be implemented prior to the first entry
into Mode 4 during plant startup from the 2R12 refueling outage planned for the fall of

2006. ADD ‘



Beaver Valley Power Station, Unit Nos. 1 and 2
License Amendment Request Nos. 310 and 182
L-05-009

Page 2

The Beaver Valley Power Station review committees have reviewed the proposed
changes. The changes were determined to be safe and do not involve a significant hazard
consideration as defined in 10 CFR 50.92 based on the attached safety analysis and no
significant hazard evaluation.

No new commitments are contained in this submittal. If there are any questions
concerning this matter, please contact Mr. Henry L Hegrat, Supervisor, Licensing at 330-
315-6944. :

I declare under penalty of perjury that the foregoing is true and correct. Executed on
February _H _, 2005.

Sincerely,

W%Q\%M
Richard G. Mende

Enclosure:
FENOC Evaluation of the Proposed Changes

Attachments:

A-1 Proposed Unit No. 1 Technical Specification Changes

A-2 Proposed Unit No. 2 Technical Specification Changes

B-1 Proposed Unit No. 1 Technical Specification Bases Changes
B-2 Proposed Unit No. 2 Technical Specification Bases Changes
C-1 Proposed Unit No. 1 Licensing Requirements Manual Changes
C-2  Proposed Unit No. 2 Licensing Requirements Manual Changes

c:  Mr. T. G. Colburn, NRR Senior Project Manager
Mr. P. C. Cataldo, NRC Senior Resident Inspector
Mr. S. J. Collins, NRC Region I Administrator
Mr. D. A. Allard, Director BRP/DEP
Mr. L. E. Ryan (BRP/DEP)
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Beaver Valley Power Station
License Amendment Requests 310 (Unit 1) and 182 (Unit 2)

1.0 DESCRIPTION

This License Amendment Request (LAR) is a request to amend Operating
Licenses DPR-66 (Beaver Valley Power Station Unit No. 1) and NPF-73
(Beaver Valley Power Station Unit No. 2). The proposed changes will
revise the Operating Licenses to permit implementation of the Relaxed Axial
Offset Control (RAOC) and Fq surveillance methodologies.  These
methodologies are used to reduce operator action required to maintain
conformance with power distribution control Technical Specifications and to
increase the ability to return to power after a plant trip while still
maintaining margin to safety limits under all operating conditions.

The changes proposed to Technical Specifications (TS) 3.2.1, AXIAL
FLUX DIFFERENCE (AFD), and 3.2.2, HEAT FLUX HOT CHANNEL
FACTOR - Fq (Z), are being made to adopt the RAOC calculational
procedure of the Standard Technical Specifications (STS), i.e., NUREG-
1431, “Standard Westinghouse Technical Specifications Westinghouse
Plants” (Reference 1). Changes to the other TS listed in the enclosed table
are made to provide consistency with the changes made to TS 3.2.1 and
3.2.2.

The adoption of the RAOC and Fq surveillance methodologies are supported
by WCAP-10216-P-A, Revision 1A (Proprietary), Relaxation of Constant
Axial Offset Control Fq - Surveillance Technical Specification
(Reference 2).

2.0 PROPOSED CHANGES

The specific changes to the TS that are proposed are shown in Attachments
A-1 and A-2 for Beaver Valley Power Station (BVPS) Unit Nos. 1 and 2,
respectively. Changes to the TS Bases are shown in Attachments B-1 and
B-2, respectively. The changes proposed to the Licensing Requirements
Manual (LRM) are provided in Attachments C-1 and C-2 for Unit Nos. 1
and 2, respectively.

The proposed Technical Specification Bases and LRM changes do not
require NRC approval. The BVPS Technical Specification Bases Control
Program controls the review, approval and implementation of Technical
Specification Bases changes. The BVPS Licensing Document Control
Program controls the review, approval and implementation of LRM changes.
Changes to these two documents are controlled by the 10 CFR 50.59
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Beaver Valley Power Station
License Amendment Requests 310 (Unit 1) and 182 (Unit 2)

process. The Technical Specification Bases and LRM changes are provided
for information only.

The proposed changes to the Technical Specifications, TS Bases and LRM
have been prepared electronically.  Deletions are shown with a
strike-through and insertions are shown double-underlined. This
presentation allows the reviewer to readily identify the information that has
been deleted and added.

To meet format requirements, the appropriate Indices, the Technical
Specifications, the TS Bases and the LRM pages will be revised and
repaginated as necessary to reflect the changes being proposed by this LAR.

Changes to the following Technical Specifications are being proposed in this
LAR.

Affected Technical Specifications
No. | Unitl |Unit2 |Title
1 {321 3.2.1 AXIAL FLUX DIFFERENCE (AFD)

2 [322 [322 |HEATFLUXHOT CHANNEL FACTOR - Fq
@

3 [323 [323 |NUCLEARENTHALPY HOT CHANNEL
FACTOR - Flly

3.24 3.24 QUADRANT POWER TILT RATIO (QPTR)

S [3.3.1 3.3.1 REACTOR TRIP SYSTEM
INSTRUMENTATION (Table 4.3-1, Note 3)

6 |695 |69.5 |COREOPERATING LIMITS REPORT
(COLR)

All of the proposed TS and TS Bases changes are consistent with the STS
(Reference 1).

2.1 Proposed TS Changes

Change Number 1

This proposed change is a re-write of Technical Specification 3.2.1,
“AXIAL FLUX DIFFERENCE (AFD)”. The Limiting Condition for
Operation (LCO), Actions and Surveillance Requirements are revised to be
consistent with the STS RAOC version of this TS. Surveillance
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Requirement 4.2.1.2 is revised to be consistent with the RAOC methodology
and is included as a footnote to the LCO statement. Surveillance
Requirements 4.2.1.3 and 4.2.1.4 are deleted.

Basis for Change Number 1

The proposed changes are being made to be consistent with the RAOC
methodology and the STS (Reference 1).

The current Technical Specification 3.2.1, per the core operating limits
report (COLR), specifies a target band of +7%, -7% for normal operation
from 0% to 100% Rated Thermal Power (RTP). The RAOC methodology
allows an Axial Flux Difference (AFD) operating space relaxation to +10%,
-15% AI at 100% RTP and linearly increasing to +24%, -32% AI at 50%
RTP. Penalty minutes are not applicable to the RAOC methodology and
therefore reference to them is no longer necessary in the TS or TS Bases.
The necessary LRM changes are discussed in Section 2.2.

For the RAOC methodology, the value of the AFD does not affect the
limiting accident consequences with thermal power less than 50% RTP.
Reducing the power range neutron flux high setpoints is not necessary to
provide an adequate level of protection. Reducing the power level to less
than or equal to 50% RTP maintains the plant in a benign condition since
under RAOC methodology there are no AFD limits below 50% RTP. In
addition, a rapid rise in power to greater than 50% RTP, with AFD outside
limits, does not immediately create an unacceptable situation. Since the
transient analysis setpoint calculations for f(AI), input to the
Overtemperature AT Trip Function, are based on the same core power
distributions used in a reload cycle design, the Overtemperature AT Trip
Function provides an acceptable level of protection for such an excursion. It
is also noted that the event would be successfully terminated by a trip at the
previous setpoint level.

Surveillance Requirement 4.2.1.1 has been revised to be consistent with the
STS. The first sentence of Surveillance Requirement has been moved to
Note 1, which is applicable to the LCO statement. The remaining portion of
this surveillance can be deleted because penalty minutes are not applicable
to RAOC. The Note on the Applicability has been designated with a number
instead of an asterisk for clarity. This is an editorial change that requires no
further justification.

Surveillance Requirements 4.2.1.3 and 4.2.1.4 are deleted because they
pertain to the target flux difference, which is not applicable to RAOC. With
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RAOC there is no target band. In addition, the activity required by
Surveillance Requirement 4.2.1.4 is addressed by Notation (3) of Table
4.3-1.

Change Number 2

This proposed change is a re-write of Technical Specification 3.2.2, “HEAT
FLUX HOT CHANNEL FACTOR - Fq (Z2)”. The LCO is revised to
indicate that two limits exist, i.e., FCQ(Z) and FWQ(Z). The Actions and
Surveillance Requirements have also been revised to reflect the Fg(Z)
surveillance methodology. Several Notes have also been added to specify
Action and Surveillance Requirement conditions.

Basis for Change Number 2

The proposed changes are being made to be consistent with the RAOC
methodology and the STS.

Action “a” of TS 3.2.2 is revised to change the time allowed to reduce the
Power Range Neutron Flux-High Trip from 4 hours to 72 hours. As written,
the completion time of 4 hours to reduce the Power Range Neutron Flux-
High Trip setpoints presents an unjustified burden on the operation of the
plant. A completion time of 72 hours will allow time to perform a second
flux map to confirm the results, or determine that the condition was
temporary, without implementing an unnecessary trip setpoint change,
during which there is increased potential for a plant transient and human
error. Following a significant power reduction, at least 24 hours are required
to re-establish steady state xenon prior to taking a flux map, plus additional
time to obtain a flux map and analyze the data. A significant potential for
human error can be created through requiring the trip setpoints to be reduced
within the same time frame that a unit power reduction is taking place within
the current completion time of 4 hours. To account for setpoint adjustments
and any necessary initial preparation, a completion time of 72 hours is
proposed. The completion time extension is acceptable because Action a.l
requires a reduction in power well before the proposed 72 hours and it
provides enough time to safely take the necessary steps to determine if a
setpoint change is indeed required.

Also, “after each Fo(Z) determination” has been added to Action “a” to
define the frequency of the action requirement. The proposed change will
require the Thermal Power, the Power Range Neutron Flux-High Trip
Setpoints, and the Overpower AT Trip Setpoints reductions be repeated after
each subsequent Fo(Z) determination if Fo(Z) is not within limit. This will
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ensure that Actions are continued until the parameter is within its limit at the
current power level.

In Action “a” the requirement to perform the Overtemperature AT Trip
Setpoint reduction with the reactor subcritical is being deleted. This change
is made to provide consistency with Reference 1.

Action “b”, which requires the out of limit condition of Action “a” to be
identified and corrected prior to increasing THERMAL POWER, is being
replaced by an action that requires the verification that FCQ(Z) and FWQ(Z)
are within limits prior to increasing THERMAL POWER above the limits of
Action “a”. These two actions ensure that core conditions during operation
at higher power levels and future operations are consistent with safety
analyses assumptions.

Actions a4 and b.4 have been added to TS 3.2.2. These actions are
applicable to the measurement of the peak fuel pellet power within the
reactor core at the steady state power, which is known as FCQ(Z), and the
measurement of the peak fuel pellet within the reactor core that is adjusted

for power distribution transients encountered during normal operation,
which is known as FWQ(Z).

Actions a.5 and b.5 have been added to TS 3.2.2 to define the alternative for
not meeting Actions “a” or “b”. These Actions are more restrictive than the
Actions provided in the current BVPS TS. These Actions require that the
unit be placed in Mode 2 within 6 hours if THERMAL POWER is not

reduced to comply with the Action.

Footnotes (1) and (2) have been added to Actions a and b respectively, to
require that verification of FCQ(Z) and FWQ(Z) shall be completed whenever
Actions a or b are entered.

Surveillance Requirement 4.2.2.2 and 4.2.2.3 have been revised to
incorporate the Fo(Z) surveillance strategy to determine Fo(Z) is within its

limits. These revised Surveillance Requirements are also required for

FCo(Z) and F¥(Z) any time that they exceed their limits prior to increasing
power as described in their respective Actions.

Footnote (3), added to each of these Surveillance Requirements, allows
power escalation and delays obtaining a power distribution map at the
beginning of a cycle until an equilibrium power level is reached.

Footnote (4) is added to Surveillance Requirement 4.2.2.3 to indicate that
additional actions are required when the maximum over z of [Fo(Z)/K(Z)]
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increases over the previous evaluation of FCQ(Z). This footnote ensures that
future operations are consistent with safety analyses assumptions.

The Action and Surveillance Requirement Notes have been designated with
numbers instead of asterisks for clarity. Replacing the asterisks with
numbers are editorial changes that require no further justification.

Change Number 3

This proposed change consists of two modifications of Technical
Specification 3.2.3, NUCLEAR ENTHALPY HOT CHANNEL FACTOR.
The first is to change the nomenclature used for CFDH and PFDH. The
second is to insert “RISE” between “ENTHALPY” and “HOT” in the TS
title.

Basis for Change Number 3

The proposed changes are being made to make the TS nomenclature
consistent with the COLR nomenclature for CFDH and PFDH. The COLR
nomenclature is CFy for CFDH and PF,y for PFDH. The TS title change,
which is carried through the TS Index and Bases, results in consistency with
the STS and COLR. These changes are editorial and require no further
justification.

Change Number 4

This proposed change is a modification 6f Technical Specification 3.2.4,
“QUADRANT POWER TILT RATIO (QPTR)”, to reflect the F(Z) and
F¥o(Z) surveillance requirements.

Basis for Change Number 4

The proposed change is being made to be consistent with the RAOC
methodology and the STS.

Change Number 5

This proposed change is a modification of the Notation to Table 4.3-1 of
Technical  Specification 3.3.1, “REACTOR TRIP SYSTEM
INSTRUMENTATION”. Notation 3 of Table 4.3-1 is modified by
changing “15%” to “50%” of RATED THERMAL POWER.

Basis for Change Number 5

The proposed change is being made to be consistent with the change to
Surveillance Requirement 4.2.1.1.
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Change Number 6

This proposed change is a modification of Technical Specification 6.9.5,
“CORE OPERATING LIMITS REPORT (COLR)”.

The change consists of revising TS 6.9.5.a by replacing “Constant” with
“Relaxed” for consistency with the Fq surveillance methodology.

In addition TS 6.9.5.b is revised:

(a) by adding WCAP-10216-P-A, Relaxation of Constant Axial
Offset Control Fq Surveillance Technical Specification
(Reference 2) to the list of references, and

(b) by deleting WCAP-8385, "POWER DISTRIBUTION
CONTROL AND LOAD FOLLOWING PROCEDURES -
TOPICAL REPORT", the T. M. Anderson to K. Kniel letter, and
NUREG-0800, Standard Review Plan, U.S. Nuclear Regulatory
Commission, Section 4.3, from the list of references.

Basis for Change Number 6

The proposed change is being made to be consistent with the RAOC
methodology and the STS. A reference to WCAP-10216-P-A is being added
because it is applicable to the RAOC methodology. The references to
WCAP-8385, the T. M. Anderson to K. Kniel letter, and NUREG-0800 are
being deleted because they are applicable to the Constant Axial Offset
Control (CAOC) methodology, not the RAOC methodology.

2.2  Proposed TS Bases and LRM Changes

Since TS 3.2.1 and 3.2.2 are being revised to reflect the STS, it is prudent to
also expand the TS Bases to what is contained in the STS Bases. The
existing BVPS TS Bases have a single discussion for TS 3.2.2 and TS 3.2.3.
By adopting the expanded STS Bases, it became necessary to provide a
separate TS Bases for TS 3.2.2 and TS 3.2.3. The expanded TS Bases are
provided for information only in Attachments B-1 and B-2.

The LRM contains the COLR, which will be modified to reflect the changes
proposed in this LAR. These changes consist of revising COLR
Specifications 3.2.1 and 3.2.2 to reflect the RAOC methodology. The other
changes include revising COLR Figure 4.1-2 and deleting COLR Figure
4.1-4 to be consistent with the RAOC and Fq surveillance methodologies,
and the addition of tables for the Fo(Z) penalty factor and the W(Z) values.
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The COLR also contains various values and figures that are cycle specific.
These values and figures are appropriately identified and labeled. The
specific operating values for AFD and Fo(Z) provided in the COLR will be
evaluated as part of the reload process using the WCAP-9272-P-A
(Reference 3) methodology and RAOC and Fo(Z) methodology analyses to
verify these parameters. The COLR will be revised during the cycle-specific
reload core design analysis.

Licensing Requirement 3.4, Axial Flux Difference (AFD) Monitor Alarm,
and the Bases for Licensing Requirement 3.8, Leading Edge Flow Meter, are
being modified in each unit’s' LRM. The change is made to maintain
consistency with the change to TS 3.2.1. The power level referenced in
Licensing Requirement Surveillance 3.4.1 and Licensing Requirement Bases
B.3.8 is changed from 15% RTP to 50% RTP to be consistent with the
Applicability of TS 3.2.1 and the Action. The statements pertaining to
penalty minutes and target band are deleted from Licensing Requirement 3.4
and its Bases, because penalty minutes and target band are not applicable to
RAOC. The requirement to monitor a restored channel for 24 hours is
deleted because it relates to penalty minutes. All of these changes are
acceptable because they are consistent with the proposed changes to TS
3.2.1.

As previously mentioned, the TS Bases and LRM are provided for
information only and can be changed by the 10 CFR 50.59 process. As such
no further discussion of the proposed TS Bases and LRM changes is
necessary.

3.0 BACKGROUND

Axial power distribution control at BVPS is currently achieved by the
Constant Axial Offset Control (CAOC) methodology. This methodology
was developed and described in WCAP-8385 and WCAP-8403
(Reference 4). This strategy assures peaking factors and departure from
nucleate boiling (DNB) remain below the accident analysis limits. The
CAOC methodology developed in Reference 4 does this by maintaining the
axial power distribution within a band of +7%, -7% Al, for the BVPS units
around a measured target value during normal plant operation, including
power changes. By controlling the axial power distribution, the possible
skewing of the axial xenon distribution is limited, thus minimizing xenon
oscillations and their effects on the power distribution.
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Axial Flux Difference (AFD) is a measure of axial power distribution
skewing to the top or bottom half of the core. It is very sensitive to core-
related parameters such as control bank position, core power level, axial
burnup, and axial xenon distribution. The limits on AFD assure that the
Heat Flux Hot Channel Factor Fo(Z) is not exceeded during either normal
operation, or in the event of xenon redistribution following power changes.
The AFD limits are used in the nuclear design process and assumed in the
safety analyses as a boundary of possible initial condition axial power
shapes. Operation outside these AFD limits during Condition I operation
influences the possible power shapes and could result in violations of the
kw/ft limit during Condition II transients. Condition II transients, assumed
to begin from within the AFD limits, are used to confirm the adequacy of
Overpower AT and Overtemperature AT Trip Setpoints.

The CAOC methodology is presently incorporated into Technical
Specification 3.2.1, Axial Flux Difference. The F,y methodology is
presently incorporated into Technical Specification 3.2.2 Heat Flux Hot
Channel Factor Fo(Z). Technical Specification 3.2.4, Quadrant Power Tilt
Ratio (QPTR) refers to the Fo(Z) surveillance requirement. Application of
the RAOC and F, surveillance methodologies requires the alteration of these
Technical Specifications. A change to Technical Specification 6.9.5, CORE
OPERATING LIMITS REPORT (COLR), is also required to provide the
methodology change. In order to provide consistency and to avoid duplicate
requirements between the power distribution limits Technical Specifications
and the reactor trip system instrumentation Technical Specification, Note 3
of Table 4.3-1 of the TS 3.3.1 also requires modification.

4.0 TECHNICAL ANALYSIS

The implementation of RAOC and Fg surveillance methodologies have been
previously developed and approved by.the NRC in WCAP-10216-P-A Rev.
1A (Reference 2). The RAOC strategy was developed to provide wider
control bandwidths and more operator freedom than with CAOC. The
RAOC methodology provides wider control bands particularly at reduced
power by utilizing core margin more effectively. This change provides more
operational flexibility in terms of axial power distributions, particularly
during power transients such as a return to full power following a power
reduction or reactor trip. The wider operating band increases plant
availability by permitting increased maneuvering flexibility without a
reactor trip or reportable occurrences. The Fq surveillance allows for a more
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direct surveillance of the elevation-dependent heat flux hot channel factor
and provides margin compared to Fyy surveillance.

The overall objective of power distribution limits is to provide assurance of
fuel integrity during Condition I (Normal Operation) and Condition II
(Incidents of Moderate Frequency) events by:

(@) maintaining the minimum departure from nucleate boiling ratio
(DNBR) in the core greater than or equal to the design DNBR
limit during normal operation and in short term transients, and

(b) limiting the fission gas release, fuel pellet temperature and
cladding mechanical properties to within assumed design
criteria.

In addition, limiting the peak linear power density during Condition I events
provides assurance that the initial conditions assumed for the loss of coolant
accident (LOCA) analyses are met and that the emergency core cooling
system (ECCS) acceptance criteria limit of 2200°F is not exceeded.

The limits on Axial Flux Difference in a RAOC strategy assure that the
Fo(Z) upper bound envelope times the normalized axial peaking factor is not
exceeded during either normal operation or in the event of xenon
redistribution following power changes.

The limits on heat flux hot channel factor ensure that:

(@) the design limits on peak local power density and minimum
DNBR are not exceeded and

(b) in the event of a LOCA the peak fuel cladding temperature will
not exceed the ECCS acceptance criteria limit of 2200°F.

The heat flux hot channel factor is measurable but will normally only be
determined periodically as specified in the Technical Specifications 3.2.2
and 3.2.3. This periodic surveillance is sufficient to ensure that the hot
channel factor limits are maintained provided:

(@ Control rods in a single group move together with no individual
rod insertion differing by more than +12 steps from the group
demand position.

(b) Control rod groups are sequenced with overlapping groups as
described in Technical Specification 3.1.3.6, “CONTROL ROD
INSERTION LIMITS”.
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() The rod insertion limits of Specifications 3.1.3.5,
“SHUTDOWN ROD INSERTION LIMIT” and 3.1.3.6 are
maintained.

(d) The axial power distribution, expressed in terms of Axial Flux
Difference, is maintained within the limits.

When an Fq measurement is taken, both measurement uncertainty and
manufacturing tolerance must be considered. Five percent is the appropriate
measurement uncertainty allowance for a full core map taken with the incore
detector flux mapping system and three percent is the appropriate allowance
for manufacturing tolerance.

With Fq surveillance, the heat flux hot channel factor Fo(Z) is measured
periodically and increased by a cycle and height dependent power factor
appropriate to RAOC operation, W(Z), to provide assurance that the limit on
the heat flux hot channel factor, Fo(Z), is met. The power factor, W(Z),
accounts for the effects of normal operation transients within the AFD band
and is determined from expected power control maneuvers over several
ranges of burnup conditions in the core.

An evaluation of the potential impact of the RAOC and F(Z) surveillance
methodology changes on safety analyses was performed which included:

. Non-LOCA Events
. LOCA and LOCA-Related Events
. Core Design

4.1 Non-LOCA Related Evaluation

The effect on the non-LOCA events for a change from CAOC to RAOC is to
increase the number of power shapes that must be considered when
developing the Overtemperature AT and Overpower AT setpoint equations.
The Overtemperature AT setpoint is designed to ensure plant operation
within the DNB design basis and hot-leg boiling limit. The Overtemperature
AT f(A]) function is designed to ensure DNB protection from adverse axial
power shapes. The Overpower AT trip function is designed to ensure plant
operation within the fuel temperature design basis and its required setpoint
reduction to maintain Fo(Z) within limits is not impacted by the change from
CAOC to RAOC.

The f(AI) function is generated based on the expected axial power shapes
from the various Condition I and II events. Because RAOC allows for more
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severe power shapes to be generated, it was necessary to move the negative
wing of the Overtemperature AT f(Al) penalty to eliminate shapes that may
violate the DNB criteria. This will have no effect on the Updated Final
Safety Analysis Report (UFSAR) transient safety analyses because they do
not model the f(Al) term in the Overtemperature AT setpoint equation. The
f(AT) term accounts for the axial power shape effects on the DNB criteria
and independently lowers the Overtemperature AT setpoint to ensure a
conservative reactor trip. It is concluded that the implementation of RAOC
does not adversely affect the results of the non-LOCA analyses and the
conclusions made in the UFSAR remain valid.

4.2 LOCA and LOCA-Related Evaluations

The change from CAOC and Fy, surveillance to the RAOC and Fq(Z)
surveillance methodologies has been evaluated for impact upon the existing
LOCA safety analyses and in support of the planned extended power uprate
(EPU) program. The LOCA and LOCA-related accident analysis remain
valid for the methodology implementation given the above parameter
changes and their effect on the safety analysis limits.

The RAOC and Fo(Z) surveillance methodologies do not affect the normal
plant operating parameters, the safeguards systems actuation, the accident
mitigation capabilities important to a LOCA, the assumptions used in the
LOCA-related accidents, or create conditions more limiting than those
assumed in these analyses.

The main impact of RAOC implementation on the EPU LOCA analyses is
the increased range of permissible axial power distributions prior to an
event. The impacts have been evaluated, and a peak cladding temperature
(PCT) penalty of 16 °F has been established for the Unit No. 1 large break
LOCA limiting time period. The limiting PCT time period for the Unit No.
2 large break LOCA was determined to not require a PCT penalty. Margin
to the 2200°F PCT limit remains for both units.

No core design inputs to the EPU small break LOCA analyses changed due
to RAOC operation. Thus, these analyses remain unaffected by RAOC. The
small break LOCA analysis is not dependent on the specific axial power
distributions associated with the change to RAOC.

4.3 Core Design Evaluation

The change from CAOC and F,y, surveillance to the RAOC and Fo(Z)
surveillance methodologies have been evaluated for impact upon the BVPS
core design. Consistent with the approved RAOC methodology, the
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Condition I axial power shapes were analyzed to demonstrate compliance
with the LOCA Fq limit. The normal operation axial power shapes were
also evaluated relative to the assumed limiting normal operation axial power
shape in the analysis of the DNB-limited events which are not terminated by
the Overtemperature AT Reactor Trip, e.g. the loss of reactor coolant system
flow accident. The Condition II RAOC shapes were analyzed to
demonstrate that the fuel melting design criterion was met. In addition, the
Condition II axial power distributions were evaluated relative to the axial
power distribution assumptions used to generate the DNB core limits.
Changes to the axial offset limits and core limits from the extended power
uprate (EPU) analyses were made based on these evaluations. The negative
wing of the Overtemperature AT Trip Setpoints f(AI) function from the EPU
analyses was revised based on the limiting Condition II axial power
distributions such that the DNB design criterion is met for accidents which
are terminated by Overtemperature AT Reactor Trips. '

The axial power shapes generated by RAOC were also evaluated in terms of
their impact on fuel rod performance. The transient local power increases
experienced by the fuel operating within the RAOC Al bands were
considered in evaluating the rod internal pressure of the fuel rods and the
cladding transient stress and transient strain. Westinghouse demonstrated
that all fuel performance limits are capable of being met under RAOC
operation. Compliance with the safety analysis assumptions will be
performed on a cycle-specific basis during core design analysis.

The use of RAOC and Fq surveillance therefore successfully provides
additional operational flexibility to BVPS while still meeting all
corresponding core design bases and limits. :

4.4 Other Areas

A review of the areas listed below has been performed for this evaluation,
and it has been determined that they are unaffected by the RAOC and F(Z)
surveillance methodologies changes.

(@) Emergency Operating Procedures

(b) Instrumentation and Control Systems

(c) Radiological Analyses ‘ ,

(d) Mechanical and Fluid Systems

(e) Plant Operability with respect to operating margin
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4.5 Conclusion

The technical analysis demonstrates that the implementation of the RAOC
and Fo(Z) surveillance methodologies does not affect the normal plant
operating parameters, protection system actuation, the safeguard system

actuation, or any other plant capability important to the mitigation of a Non-
LOCA or LOCA accident.

5.0 REGULATORY SAFETY ANALYSIS

This License Amendment Request (LAR) requests approval to implement
the Relaxed Axial Offset Control (RAOC) and Fq surveillance
methodologies for the two Beaver Valley Power Station (BVPS) units.
These methodologies are used to reduce operator action required to maintain
conformance with power distribution control Technical Specifications and to
increase the ability to return to power after a plant trip while still
maintaining margin to safety limits under all operating conditions.

The Constant Axial Offset Control (CAOC) methodology is presently
incorporated into BVPS Technical Specification 3.2.1, Axial Flux
Difference. The F,y, methodology is presently incorporated into Technical
Specification 3.2.2 Heat Flux Hot Channel Factor Fg(Z). Technical
Specification 3.2.4, Quadrant Power Tilt Ratio (QPTR) refers to the Fo(Z)
surveillance requirement. Application of the Relaxed Axial Offset Control
(RAOC) and Fq surveillance methodologies requires the alteration of these
Technical Specifications. Changes to Technical Specification 6.9.5, CORE
OPERATING LIMITS REPORT (COLR), is also required to provide the
methodology change. In order to provide consistency and to avoid duplicate
requirements between the power distribution limits Technical Specifications
and the reactor trip system instrumentation Technical Specification, Table
4.3-1 of TS 3.3.1 also requires modification. The proposed Technical
Specification changes are consistent with NUREG-1431, “Standard
Westinghouse Technical Specifications Westinghouse Plants,” Revision 3.

5.1 No Significant Hazards Consideration

FirstEnergy Nuclear Operating Company (FENOC) has evaluated
whether or not a significant hazards consideration is involved with the
proposed amendment by focusing on the three standards set forth in
10 CFR 50.92, “Issuance of amendment,” as discussed below;

1. Does the proposed change involve a significant increase in the
probability or consequences of an accident previously
evaluated? '
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Response: No. The proposed changes will not involve a significant
increase in the probability or consequences of an accident previously
evaluated.

The proposed changes do not initiate an accident. Evaluations and
analyses of accidents, which are potentially affected by the parameters
and assumptions, associated with the RAOC and Fg(Z) methodologies
have shown that all design standards and applicable safety criteria will
continue to be met. The consideration of these changes does not
result in a situation where the design, material, or construction
standards that were applicable prior to the change are altered.
Therefore, the proposed changes will not result in any additional
challenges to plant equipment that could increase the probability of
any previously evaluated accident.

The proposed changes associated with the RAOC and Fq(Z)
methodologies do not affect plant systems such that their function in
the control of radiological consequences is adversely affected. The
actual plant configuration, performance of systems, or initiating event
mechanisms are not being changed as a result of the proposed
changes. The design standards and applicable safety criteria limits
will continue to be met, therefore, fission barrier integrity is not
challenged. The proposed changes associated with the RAOC and
Fq(Z) methodologies have been shown not to adversely affect the
plant response to postulated accident scenarios. The proposed
changes will therefore not affect the mitigation of the radiological
consequences of any accident described in the Updated Final Safety
Analysis Report (UFSAR).

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

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

Response: No. The proposed changes will not create the possibility
of a new or different kind of accident from any accident previously
evaluated.

No new accident scenarios, failure mechanisms, or limiting single
failures are introduced as a result of the proposed change. The
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proposed changes do not challenge the performance or integrity of any
safety-related system. The possibility for a new or different type of
accident from any accident previously evaluated is not created since
the proposed changes do not result in a change to the design basis of
any plant structure, system or component. Evaluation of the effects of
the proposed changes has shown that all design standards and
applicable safety criteria continue to be met.

Equipment important to safety will continue to operate as designed
and component integrity will not be challenged. The proposed
changes do not result in any event previously deemed incredible being
made credible. The proposed changes will not result in conditions
that are more adverse and will not result in any increase in the
challenges to safety systems.

Therefore, the proposed changes do not create the possibility of a new
or different kind of accident from any previously analyzed.

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

Response: No. The proposed changes will not involve a significant
reduction in a margin of safety.

The proposed changes will assure continued compliance within the
acceptance limits previously reviewed and approved by the NRC for
RAOC and Fo(Z) methodologies. All of the appropriate acceptance
criteria for the various analyses and evaluations will continue to be
met.

The impact associated with the implementation of RAOC on peak
cladding temperature (PCT) has been evaluated for the planned
extended power uprate. This evaluation has determined that
implementation of RAOC at the extended power uprate power level
will not result in a significant reduction in a margin of safety for either
unit.

Therefore, the proposed changes do not involve a significant reduction
in the margin of safety.

Based on the above, FENOC concludes that the proposed amendments
present no significant hazards consideration under the standards set forth in
10 CFR 50.92(c), and, accordingly, a finding of “no significant hazards
consideration” is justified.
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5.2  Applicable Regulatory Requirements/Criteria

A review of 10 CFR 50, Appendix A, General Design Criteria for Nuclear
Power Plants (Reference 5) was conducted to assess the potential impact
associated with the proposed changes. Although some UFSAR description
of conformance may require a modification, in no case is an exception to
any General Design Criterion (GDC) required.

5.2.1 Discussion of Impact

The following provides a brief description of GDC 10 and a discussion of
the impact on the applicable UFSAR discussion.

GDC 10 Reactor Design

The reactor core and associated coolant, control, and protection systems
shall be designed with appropriate margin to assure that specified acceptable
fuel design limits are not exceeded during any condition of normal
operation, including the effects of anticipated operational occurrences.

UFSAR Discussion/Impact

The UFSAR contains analyses of accidents for the Axial Flux Difference
parameter. The most important (limiting) Condition 2 events are the
uncontrolled bank withdrawal, cooldown and boration/dilution accidents.
The most important (limiting) Condition 3 and 4 events are the loss of flow
accident and LOCA, respectively. This is the case for both units.
Calculation of extreme power shapes that affect fuel design limits is
performed with approved methods and verified frequently with
measurements from the reactors. The conditions under which limiting
power shapes are assumed to occur are chosen conservatively with regard to
any permissible operating state. To ensure that the axial profile meets the
linear heat rate limit and the departure from nucleate boiling (DNB) limit,
excore detector signals are used to provide a top to bottom flux difference
which is input, through the f(AI), into the Overtemperature AT Trip Setpoint.
Nuclear uncertainty margin is applied to calculated peak local power. Such
margin is provided for the analysis of normal operating states and for
anticipated transients.

This compliance with GDC 10 is not adversely impacted by the proposed
changes.

5.2.2 Conclusions

In conclusion, based on the considerations discussed above, (1) there is
reasonable assurance that the health and safety of the public will not be
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endangered by operation in the proposed manner, (2) such activities will be
conducted in compliance with the Commission’s regulations, and (3) the
issuance of the amendment will not be inimical to the common defense and
security or to the health and safety of the public.

6.0 ENVIRONMENTAL CONSIDERATION

A review has determined that the proposed amendment would change a
requirement with respect to installation or use of a facility component
located within the restricted area, as defined in 10 CFR 20, or would change
an inspection or surveillance requirement. However, the proposed
amendment does not involve (i) a significant hazards consideration, (ii) a
significant change in the types or significant increase in the amounts of any
effluent that may be released offsite, or (iii) a significant increase in
individual or cumulative occupational radiation exposure. Accordingly, the
proposed amendment meets the eligibility criterion for categorical exclusion
set forth in 10 CFR 51.22 (c)(9). Therefore, pursuant to 10 CFR 51.22 (b),
no environmental impact statement or environmental assessment need be
prepared in connection with the proposed amendment.
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3/4.2 POWER DISTRIBUTION LIMITS

3/4.2.1 AXIAL FLUX DIFFERENCE (AFD)

LIMITING CONDITION FOR OPERATION

3.2.1 The &nd&ea%ed—A%iAﬁ—FLGX—B}FFERENGE—%AFD+=;n_ﬁ_flux_dlffexence
units shall be maintained within the t—arget——bandlm:.l:s__ specified
in the €ORE—OGPERATING-LIMITS—REPORT—{COLR}.

APPLICABILITY: MODE 1 ABOVE—with THERMAL_ POWER > 50% RATED—THERMAL
POWERRTP*{2L | '

ACTION:
a——With—the—indieated—AXIAL—FLUX—DIFFERENCE—outside—of—the
target—band—and—with—THERMAL—POWER--

&) E|3:Ehef ]asesalaegr.e .E|he’ indieated—AFD—to—within—the
b}-—Reduece—THERMAI—POWER—to—less—than—950%5—ef—RATED
FTHERMAL-POWER+

2+—Between—-50%—and—90%5—of—RATED-THERMAL—-POWER~

1) 1 Lnds I AFD ] Esid e
the—target—band—for-more—than—1-—hour-penalty
Joviati 1abs s &3 -

24-hours;—and

2) The i‘ﬁ.dteal':ge.d HFD—28 “?EE.*&*; E.he a}eeepba;bz ;}e.
otherwise—reduce—THERMAL-POWER—to—less—than
50%—of—RATED-THERMAL—POWER—within—30—minutes
and-reduce—the—Power—Range—Neutren—Flux-High
Trip—Setpoints—teo—<-55%—of —RATED—THERMAL
POWER—within—the—next—4—heours—

gu.r.hln_BD_mmuLeL

(1) The AFD_shall be considered outside

QEERABLE.excore_channels_J.ndlcate_AED_ES_be outs:.de_llmltsA

*(2) See Special Test Exception 3.10.2.
BEAVER VALLEY - UNIT 1 3/4 2-1 Amendment No. 23%




POWER DISTRIBUTION LIMITS

LIMITING-CONDITION-FOR-OPERATION—{Continued}

b—THERMAL—POWER—shall—not—be—inereased—abeve—90%—of—RATED
THERMAL—POWER 3 s i ndicated AFD_i  thint} |
band—and-ACTION—a-—2-a}t—1—aboeve—has—been—satiasfied-

e—THERMAL—POWER—shall—neot—be—inereased—above—S50%—eof—RATED
THERMAL—-POWER—unlegss—the—indiecated-AFD-hasnoet—been—outside
ef—the—target—band—for—more—than—1—heur—penalty—deviation
eumulative—during—the—previous—24—hours—-

SURVEILLANCE REQUIREMENTS

4.2.1.1 Verify AFD The—indieated—AXIAL—FLUX-—DIFFERENCE shall—be
determined—to—be—within dts—-limits during POWER-OPERATION—above—3I5%—ef
RATED—THERMAL—POWER—for each OPERABLE excore channel at least once
per 7 days.

a——O0One—minute—penalty—-deviation—fer—each—eone—minute—of—POWER
OPERATION—outside—of—the—target—band—at—THERMAL—POWER
levels—equal—to—oer—above-50%—of-RATED-THERMAL-POWER;—and

BEAVER VALLEY - UNIT 1 3/4 2-2 Amendment No. 225
{Next page is_3/4 2-5)




POWER-—BISTRIBUFION-LIMITE

SURVEILLANCE-REQUIREMENTS—{Continued)

4233 —The—target—flux—difference—of—each—OPERABLE—exeore—echannel
a&%—be—de&eﬁnmed—byhmeasuremeaHHease—eme—peHa—Eﬁfeem&}

4-2-1-4—The—target—flux—difference—shall—be—updated—at—least—once
per%&—E%feet—we—FuH—Pwa—Days-by—et&a—deteﬁmg—the—Earget—fM




POWER_DISTRIBUTION LIMITS
3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR-Fg(Z)

LIMITING CONDITION FOR OPERATION

3.2.2 Fq(Z),_as_approximated by F§(Z)and Fy(Z), shall be Iimited—by

the—follewing—relationships-within the Jimits specified in the COLR.
————————{@+%+—é—[ +H¥tEH-—fer—P——0-5
b oS Ay A W [ IWiZ\Y) Ay D < 0O €
T VvaT = INtao 71— OoOLl—Tr——VuU+o

APPLICABILITY: Mode 1.

ACTION:
With—Fgts) 14 Lto—limits

a—Reduee—THERMAL-POWER—at—least—1%—for—each—31%Fg{3}—execeeds
the—-l—xmtt—wrthm—i&anmutes-&nd—s&mﬂar&y—-reduee—the—?ewer

,L__Reduce_THERMAL_ROﬂER_Z_L%_RTP_ﬁor__each_l%_FS( Z)

exceeds the limit within_ 15 minutes after each F{(Z)
determination; and




2.__ Redu he _ Power Range Neutro —Hic
Setpoints 2 1% for each 1% Fg( Z)_exceeds the Jlimit

within_ 72 hours after each_ Fg (2)_determination; and

er__to_lncmamng_mERMAi._EOWER_aboyg_the_llmLt_Qf
Action_a.l.

1.  Reduce AFD limits 2> 1% for each_1%_ Fg (Z)_exceeds_limit
within_4 hours; and

243Reduce__=the_laoner__Range=Neutmn_Elux;HJ_gh$lp ‘

e ower_of_t:he_A@= l:_Lm:Lt s_it s__reduced_wn.thm_lz_hours
and

3. Reduce _the Ove;power_AT_Irlp_setgo;nts~.>__11;__for_each

p_rJ.or_to__lncneaSAng_:I‘HERMAL_BOWER_aboye the_.maxn.mum
allowable power of the AFD limits. -

5. Otherwise, be in MODE 2 within the following 6 hours.

1) Action_a.4_shall be_completed whenever Action a is_entered.
2) _Action b.4_shall be completed whenever Action b_is entexed.

BEAVER VALLEY - UNIT 1 3/4 2-5 Amendment No. 154




POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS

4.2.2.1 The provisions of Specification 4.0.4 are not applicable.

4-2-2-2—7F,—shall—be—evaluated—to—determine—if—Fo{Z)—is—within—its

b—Inereasing—the—measured—F,,—component—eof—the—power
distribution—map—by—3%—to—account—Ffor—manufacturing
tolerances—and—further—inereasing—the—vralue—by—5%—to
aecount—for—measurement—uncertainties~

. e——Comparing—the-F, y—eempu%ed—-ny——ebEa—ined—in—br—abeve—Eef

o RTP

&:———?he—{;f—4&mtE&—fef—RA?BB—%HERMAE—%%MHHP—fiy—ﬂ%ﬁ%—Ehe

appropriate—measured—core—planes—given—in—e—and—£
belew,—and

L RTP
P —
Py =Py PRI

——where—%—&s——the—l—im%t——fer—-f{aet—ienaHHBRMA&:—PGWER

epefa&eﬂ—expressed—as—a——fﬁneae&—ef—?;{%g-,—?m—rs
the—Power—Factor—multiplier—for—F,,—provided—in—the
CORE—OPERATING-LIMITS-REPORT—and-—P—is—the—fraetion—of
RATED-THERMAL—POWER—at—which—Fy,~was—measured-

%——W&en—%—is—grea&er—than—the—%g-—l{mﬂ%—fﬁr—the

C RTP L
; E . | ; [] | ] . 2 ! ] > 0
RATED—FHERMAL-POWER—er—greater;—the—THERMAL—POWER
. C .
Fo—was—last—determined;—or
at—whieh— ny 7
—_——————b}—At—least—ence—per—31+—EFPB;—whichever—oecurs

BEAVER VALLEY - UNIT 1 3/4 2-6 Amendment No. 354




POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (continued)

2+——When—the—] F—h—xs—}ess—ehan—er—equa-l——Ee—Ehe—-Fm-l—xma:e
for—the—appropriate—measured—core—plane;—additional
power—dis t-r—i-b&&i:en——maps—sha—l—l—'be—t—aken—and—?g—

RTP

eexnpared—%e—-F——aﬁd—-F———at—}east—enee—per—B—l—EFPB—

7} E Limit— £ Rated—T 1 p FRTP
2y x —sha-]_—]_—-be

Y
prev&ded—fo:%—ai—l——eere—p}anes—eont—a1—n-1ng——bank——ILBn——eent-rf>1—

reds—and—a—l—l—unreéded—eere—p}anes—rn—the—eeRE——GPERA!H—NG
EIMITS—REPORT-

f+—TFhe—F,y—timits—of—e;—above;—are—not—applieable—in—the
following—eore—plane—regions—as—measured—from-the-bottom—of
the—fuels

o . . £ 85— to-160%—inclusive

inches)}—abeout—the-bank—demand—position—eof thebank LDt
eentrol—reds—

g——Wi—t—h— F——exeeedi—ng— —t—he—ef-fee tg—of—F,y—on—TFgtZ}—shall—be
eval—uaéed—&e—de&me—rf—-?ﬁ—%—rs—wa:&hm—r&s%a:t—.

4-2-23—When—Fg{&)}—is—measured—pursuant—to—Speeification—4-30-2-2+
an—eoverall—measured—Fg{Z)}—shall—be—obtained—from—a—power

4.2.2.2 _ FG(Z)_shall }
.the_foll_owing_s,cheduleﬂ:.

a. Once_aiter.each_miuellng prior_to THERMAL_POWER_exceeding

215% RTP; and




4.2.2.3 Fg (2)_shall be verified to be within the 1imit‘®’ according
to_the following schedule®:

a Once_after each_refueling prior to THERMAL POWER exceeding
75% _RTP; and

c. At least once per 31 Effective Full Power Days, thereafter.

{4)_ I1f measurements_indicate that the maximum over z of [ Fg (Z)/K(Z)].

has_increased _since the previous evaluation_ Fg( Z)z

appropriate fe
. ithin limit
b.  Repeat  Surveillanc

Effective Fu s until No 4 bove is_met_or
two_successive flux maps_indicate_that the maximum_over =z

of [ Fg(Z) /X{(Z)]_has not_increased.

BEAVER VALLEY - UNIT 1 3/4 2-6a Amendment No. 354
(Next page is 3/4 2-8)




POWER DISTRIBUTION LIMITS

3/4.2.3

NUCLEAR ENTHALPY OT CHANNEL FACTOR - FXH

LIMITING CONDITION FOR OPERATION

FYy; shall be limited by the following relationship:

FNyy < CFppn [1 + PFppn (1-P)]

where: CFADH

FNyg limit at RATED THERMAL POWER provided
in the CORE OPERATING LIMITS REPORT,

PFppy = The ©Power Factor multiplier for FRy
provided in the CORE OPERATING LIMITS
REPORT, and
p _ THERMAL POWER
- RATED THERMAL POWER

APPLICABILITY: MODE 1.

ACTION:

With FN exceeding its limits:

a.

Reduce THERMAL POWER to less than 50% of RATED THERMAL
POWER within 2 hours and reduce the Power Range Neutron
Flux-High Trip Setpoints to < 55% of RATED THERMAL POWER
within the next 4 hours.

Demonstrate thru in-core mapping that FXH is within its

limit within 24 hours after exceeding the limit or reduce
THERMAL POWER to less than 5% of RATED THERMAL POWER within
the next 2 hours, and

Identify and correct the cause of the out of 1limit
condition prior to increasing THERMAL POWER, subsequent

POWER OPERATION may proceed provided that FRy 1is

demonstrated through in-core mapping to be within its limit
at a nominal 50% of RATED THERMAL POWER prior to exceeding
this THERMAL power, at a nominal 75% of RATED THERMAL POWER
prior to exceeding this THERMAL power and within 24 hours
after attaining 95% or greater RATED THERMAL POWER.

BEAVER VALLEY - UNIT 1 3/4 2-8 Amendment No. 154




No change proposed. Included for information only.

POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS

4.2.3.1 FXH shall be determined to be within its limit by using

moveable incore detectors to obtain a power distribution
map:

a. Prior to operation above 75% of RATED THERMAL POWER after
each fuel loading, and

b. At least once per 31 Effective Full Power Days.

4.2.3.2 The measured FEH of 4.2.3.1 above, shall be increased by
4% for measurement uncertainty.

BEAVER VALLEY - UNIT 1 3/4 2-9 Amendment No. 73



POWER DISTRIBUTION LIMITS

4,

.4

UADRANT POWER TILT RATIO PTR

LIMITING CONDITION FOR OPERATION

3.2.4
to 1.02.

The QUADRANT POWER TILT RATIO shall be less than or equal

APPLICABILITY: MODE 1 greater than 50 percent of RATED THERMAL

ACTION:

a.

POWER. V!

With the QPTR not within the limit:

Within 2 hours, reduce THERMAL POWER greater than or equal
to 3 percent from RATED THERMAL POWER (RTP) for each
1 percent of QPTR greater than 1.00, and

Within 12 hours and once per 12 hours thereafter, perform
Surveillance Requirement 4.2.4 and reduce THERMAL POWER
greater than or equal to 3 percent from RTP for each
1 percent of QPTR greater than 1.00, and

Within 24 hours and once per 7 days thereafter, perform
Surveillance Requirements 4.2.2.2, 4.2.2.3, and 4.2.3.1,
and

Prior to increasing THERMAL POWER above the limit of ACTION
a or b above, re-evaluate the safety analyses and confirm
the results remain valid for the duration of operation
under this condition, and

After ACTION 4d above is completed and prior to increasing
THERMAL POWER above the limit of ACTION a or b above,
normalize the excore detectors to show a QPTR less than or
equal to 1.02, and

After ACTION e above is completed and within 24 hours after
reaching RTP or within 48 hours after increasing THERMAL
POWER above the limit of ACTION a or b above, perform
Surveillance Requirements 4.2.2.2, 4.2.2.3, and 4.2.3.1.

Otherwise, reduce THERMAL POWER to less than or equal to
50 percent RTP within 4 hours.

(1)

See Special Test Exception 3.10.2.
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No change proposed. Included for information only.

TABLE 4.3-1

REACTOR_TRIP SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

Channel Modes in Which
Channel Channel Functional Surveillance
Functional Unit Check Calibration Test Required
1. Manual Reactor Trip N.A. N.A. s/ut?, N.A.
g (10
2. Power Range, Neutron Flux
a. High Setpoint S p'¥, m* Q 1, 2
and Q(m
b. Low Setpoint S R s/u‘t 2
3. Power Range, Neutron Flux, N.A. R'® Q 1, 2
High Positive Rate
4. Power Range, Neutron Flux, N.A. R'® Q 1, 2
High Negative Rate
5. Intermediate Range, S R‘® s/ut® 1,30 3(1?,
Neutron Flux 4 ), 514
6. Source Range”j), Neutron Flux
a. With Rod Withdrawal s R® Q!® 2, 3‘“1’45 419
Capability and 5!
b. With All Rods Fully s r® o® 3, 4 and 5
Inserted and Without
Rod Withdrawal Capability
7. Overtemperature AT S R Q 1, 2
8. Overpower AT S R Q 1, 2
Pressurizer Pressure-Low S R Q 1, 2
10. Pressurizer Pressure-High S R 0 1, 2
11. Pressurizer Water S R Q 1, 2

Level-High

BEAVER VALLEY - UNIT 1 3/4 3-11 Amendment. No. 217




12.
13.

14.

15.

16.
17.

18.

19.
20.

21.

TABLE 4.3-1 (Continued)

No change proposed. Included for information only.

REACTOR_TRIP SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

Functional Unit

Loss of Flow - Single Loop
Loss of Flow - Two Loops

Steam/Generator Water
Level-Low-Low

DELETED

Undervoltage-Reactor Coolant
Pumps

'Underfrequency-Reactor

Coolant Pumps

Turbine Trip

a. Auto Stop 0Oil Pressure
b. Turbine Stop Valve
Closure

Safety Injection Input from
ESF

Reactor Coolant Pump Breaker
Position Trip

Reactor Trip Breaker

BEAVER VALLEY - UNIT 1

Channel

Check

S

S

R

R

=2
>

=

3/4 3-12

Channel
Calibration

Channel Modes in Which
Functional Surveillance
Test Regquired
Q 1
Q 1
Q 1, 2
M 1
M 1
s/u&’ 1, 2
s/u't 1, 2
R 1, 2
R N.A.
M(S,ll) 1, 2, 3(14)'

Amendment No. 240




Functional Unit
22, Automatic Trip Logic

23. Reactor Trip System

Interlocks
A. P-6

B. P-8

Cc. P-9

D. P-10
E. P-13

24. Reactor Trip Bypass
Breakers

BEAVER VALLEY - UNIT 1

No change proposed. Included for information only.

TABLE 4.3-1 (Continued)
REACTOR TRIP SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

Channel Channel
Check Calibration

N.A. N.A.

N.A. R:g;

N.A. R(m

N.A. R(&

N.A. R

N.A. R

N.A N.A,.

3/4 3-12a

Channel Modes in Which
Functional Surveillance
___Test Required

(5) {(14)

M 1 P 3 '
4114%’ g (14)

R 1, 2

R 1

R 1

R 1

R 1

(12) (14)
M(ls)' 1(14‘?’ 3(14) ’
S/U

Amendment No. 215




NOTATION

(1)
(2)
(3)

(4)
(5)
(6)
(7)
(8)

(9)
(10)

(11)

(12)

(13)

(14)

(15)

TABLE 4.3-1 (Continued)

If not performed in previous 31 days.
Heat balance only, above 15 percent of RATED THERMAL POWER.

At least once every 31 Effective Full Power Days (EFPD)
compare incore to excore axial imbalance above 1550 percent
of RATED THERMAL POWER. Recalibrate if absolute difference
greater than or equal to 3 percent.

(Not Used)

Each train tested every other month.

Neutron detectors may be excluded from CHANNEL CALIBRATION.
Below P-10.

Below P-6, not required to be performed for source range
instrumentation prior to entering MODE 3 from MODE 2 until
12 hours after entry into MODE 3.

(Not Used)

The CHANNEL FUNCTIONAL TEST shall independently verify the
OPERABILITY of the undervoltage and shunt trip circuits for
the Manual Reactor Trip Function. The test shall also
verify the OPERABILITY of the Bypass Breaker trip
circuit (s).

The CHANNEL FUNCTIONAL TEST shall independently verify the
OPERABILITY of the undervoltage and shunt trip attachments
of the Reactor Trip Breakers.

Local manual shunt trip prior to placing breaker in
service.

Automatic undervoltage trip.

With the reactor trip system breakers closed and the
control rod drive system capable of rod withdrawal.

Surveillance Requirements need not be performed on
alternate detectors until connected and required for
OPERABILITY.
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ADMINISTRATIVE CONTROLS

6.9.3 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

- - = =~ - - = - = - = = = “NOTE - = = = = = = = = = S
A single submittal may be made for a multi-unit station. The
submittal should combine those sections that are common to all
units at the station; however, for units with separate radwaste
systems, the submittal shall specify the releases of radioactive
material from each unit.

The Annual Radioactive Effluent Release Report covering the operation
of the unit during the previous year shall be submitted prior to May
1 of each year in accordance with 10 CFR 50.36a. The report shall
include a summary of the quantities of radioactive liquid and gaseous
effluents and solid waste released from the unit. The material
provided shall be consistent with the objectives outlined in the ODCM
and Process Control Program (PCP) and in conformance with 10 CFR
50.36a and 10 CFR Part 50, Appendix I Section IV.B.1l.

6.9.4 MONTHLY OPERATING REPORT

Routine reports of operating statistics and shutdown experience,
including documentation of all challenges to the pressurizer power
operated relief wvalves or pressurizer safety valves, shall be
submitted on a monthly basis no later than the 15th of each month
following the calendar month covered by the report.

6.9.5 CORE OPERATING LIMITS REPORT (COLR)

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

2.1.1 Reactor Core Safety Limits
3.1.3.5 Shutdown Rod Insertion Limits
3.1.3.6 Control Rod Insertion Limits

3.2.1 Axial Flux Difference-€onstantRelaxed Axial
Offset Control ‘

3.2.2 Heat Flux Hot Channel Factor-Fg(Z)

3.2.3 Nuclear Enthalpy Rise Hot Channel Factor-F%m

3.2.5 DNB Parameters

3.3.1.1 Reactor Trip System Instrumentation -
Overtemperature and Overpower AT Setpoint
Parameter Values
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Change proposed in LAR 318 provided for information.

g

INISTRATIVE CONTROLS

'n
=]
IS

b.

E OPERATING LIMITS REPORT (Continued)

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

WCAP-9272-P-A, "WESTINGHOUSE RELOAD SAFETY EVALUATION
METHODOLOGY, " July 1985 (Westinghouse Proprietary).

WCAP-8745-P-A, Design Bases for the Thermal Overtemperature
AT and Thermal Overpower AT trip functions, September
1986.

- WCAP 12945-P-A, Volume 1 (Revision 2)
and Volumes 2 through 5 (Revision 1), “Code Qualification
Document for Best Estimate LOCA Analysis,” March 1998
(Westinghouse Proprietary).

——————WCAP—-8385;—"POWER—DISTRIBUTION—CONTROL—AND—LOAD—TFOLLOWING

PROCEDURES—TOPICAL-REPORT—September—1974—{Westinghouse
Preprietary)}—-

—_— . M-—Anderson—toe—K—Kniel—{Chief—of—Core—Perfermance

Branceh,—NRE}—JFanuvary—331—31980——Attachment+——Operation—and
Safety-Analysis—Aspeets—of—an—Improved-Load-Fellow—Package~-

————  NUREG—-0808,—Standard—Review—Plan,—U-5—Nuelear—Regulatory

Commission—Seetion—4-3+—Nuelear-bPesign—duly—3198i—Branech
Feehniecal—Poesition—CEPE—4-3—3— Westinghouse ConstantReial

offset—Control{EAOC)H—Rev—2—Fuly—31981—-
WCAP-10216-P-A, Revision 13, “Relaxation_of Constant Axial

Offset _Control-Fo Surveillance  Technical Specification,”
February 1994.

WCAP-12610-P-~A, "VANTAGE+ Fuel Assembly Reference Core
Report, " April 1995 (Westinghouse Proprietary).

As described in reference documents listed above, when an
initial assumed power level of 102% of rated thermal power
is specified in a previously approved method, 100.6% of
rated thermal power may be used when input for reactor
thermal power measurement of feedwater flow is by the
leading edge flow meter. (LEFM).

Caldon, Inc. Engineering Report-80P, "Improving Thermal
Power Accuracy and Plant Safety While Increasing Operating
Power Level Using the LEFM System," Revision 0, March
1997.
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Attachment A-2

Beaver Valley Power Station, Unit No. 2
Proposed Technical Specification Changes
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3/4.2 POWER DISTRIBUTION LIMITS

3/4.2.1 AXJIAL FLUX DIFFERENCE (AFD)
LIMITING CONDITION FOR OPERATION

3.2.1 The indiecatedAXIALFLUX-—DIFFERENCE—AFD) in % flux difference
units shall be maintained within the targeb—bandiimit&gl specified
in the CORE-OPERATINGLEIMITSREPOGRTH{COLR}.

APPLICABILITY: MODE 1 above—with THERMAL POWER > 50% —Pereent—RATED
THERMAL—POWERRTR*'2

ACTION:

target—band—and—with—THERMAI—POWER~+

31— Above—950—pereent—of —RATED—THERMAL—POWER,—within
I5—minutess
aj—Either ]*es;e;.e .El he, indieated—AFD—te—within—the
b}— Reduee—THERMAL—POWER—to—less—than—90—pereent—of
RATED-THERMAL—POWER—

2-——Between—50—perecent—and—90—percent—of—RATED—FHERMAL
POWER-

a)——POWER—OPERATION—may—continue—provided-

Neutren—FlweHigh—Trip—Setpeints—to—<55
percent—ef—RATED—THERMAL—POWER—within—the
next—4-hours—-
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POWER DISTRIBUTION ITMITS

LEIMITING—CONDITION-FOR-OPERATION—{Continued}

ACTION-——{Continued)
b—THERMAL—POWER—shall—not—be—inerecased—abeve—90—perecent—of
RATED THERMAL —POWER 1 1 i ndicated AFD—i Ehin t]
target—band—and-ACTION—a-2-a)rl)—above—has—been—satisfied-

e——'H%Em%—PeWER——shaH—ﬁee—be—dﬁereased—abeve—%e—pereeﬁ%ef

e&‘es—::daﬁd—f—.er—mere—el'tan—i—heuf—pena—}t-y
deviation—eumulative—duringthe previeus—24—hours-

SURVEILLANCE REQUIREMENTS

4.2.1.1 Yerify AFD The—indieated—AXIAL—FLUX—DIFFERENCGE-—shall—be
determined—to—be—within #ts—limits during—POWER—OPERATION—abeove—15
percent—of—RATED—THERMAL—POWER—for each OPERABLE excore channel at
least once per 7 days.

4231 2—The—indieated-AFDshall-be consideredoutside—ofitas—target
band—when—at—least—2eof -4—6r—2-—of 3 OPERABLE—excere—channels—are
indiecating—the—AFD—te—be—outside—the—target—band—POWER—OPERATION
outside—of-the—target—band-—shall-be—accumulated-en—a—time—basis—of:

a—Gne—mmuEe—pena—l—t—y—dev&at—xen—fer—eaeh—l—mmut—e—ef—PGWER

POWER—OPERATION—outside—of—the—t
devels—-between—15%—and—505—ofRATED—THERMAL—POWER+
BEAVER VALLEY - UNIT 2 3/4 2-2 Amendment No. 362

{Next page is 3/4 2-4)




POWER—BISTRIBUTION-LIMITS
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POWER DISTRIBUTION LIMITS

HEAT FLUX HOT CHANNEL_ FACTOR-Fq(Z)

LIMITING CONDITION FOR OPERATION

3.2.2 Fo(Z),_as_approximated by F§(Z)and F3(2), shall be limited
COTR..

PQ-(-Z-)—ST > HKAZ)H—for—P——0=5
E
Fotdr—= A A —for—Pp-<—0-5
- = WER-provided
G—hLIMITS—REPORTS

¥AZ}—=—The—nermalized—Fy{&)—as—a—funetion—of—core

—THERMAL—POWER——
-RATED—THERMAL—POWER—

bl

APPLICABILITY: MODE 1
ACTION:
With-Fg{Z)}—exceeding—its—Timitsr
a———Redaee——'PHERMAL-PGWER—.a{?—}eas t—-l-pereent——fer—eaeh—i—pereent

be—perfen;\ed—wé:t-h—‘ehe—feaetﬁr—suber—it-i:ea—l—:

b———Ident-rfy—and—eer—reeH—he—eause—ef—ehe—eut—of——l—mi—t




1. Reduce THERMAL POWER > 1% RTP for each 1% F§(Z)

exceeds_the limit within 15 minutes_after_ each FQ(Z)

determination; and

2. Reduce the Power Range__Nem:an_Elm:_HLgerp

within 72 hours after each FS(Z)_determination; and

1% FQ(Z) gxceeds the.llmlt w1th1n_72 hours aft:er each

FQ (Z)_determination; and

QJ_P_eerrm_SunLelllanQe_Rgggu:ements_Lz*Lz_andM

5. Otherwise, be_in MODE 2 within_the_ following_6_ houxrs.

b_WLth FQ(Z) not w J.thm_llmlts(z)

L_ReduQe_AED_llmLts__ls_fQL_each_lﬁ_FQ (Z)_exceeds_llmn.j:

within 4 hours; and

2. Reduce___the___Power Range__ Neutron Flux-High__ Trip
Setpoints > 1% for each_1%_ that the maximum_allowable

power of the AFD_ Jlimits_dis_ reduced within 72 hours;
and

1% _that_ the maximum_allowabl power_of_the_AED_l:Lmlts
is_reduced_within_ 72 hours; and

(1) Action a.4 shall be completed whenever Action_a_is_entered.
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS

4.2.2.1 The provisions of Specification 4.0.4 are not applicable.

4-2-2-2—F,y—shall—be—evaluated—to—determine—if FgotZ)—is—within—its

£ 3 £ £ £ F‘xyRTP: PEXY 3
1 Eaet Leipli e Fpy i ded—i 1
CORE—-OPERATINGHIMITS-REPORT—and—P—is—the—fraction—of
RATED—THERMAL—POWER—at—which—F,,~was—measured-

-17——When—-—ny ﬂe—gfea!%er——than——t-he——ny —}imit—Efor—the
appfepﬁa%e—measufed—eefe—p}ane—b&&—}ess—ehan—ehe—F*y

fe}&&ens%&p——aéét&ena%—peweﬁdtsa&but&en—maps—sha-}-l
be-—t:—aiﬂ;ert—and—lzxy —€oempa; red——tﬁ-—nym—and-ny

ay—FEither—within—24—hours—after—exeeceding—by
20—perecent—ofRATED-THERMAL-POWER-er—greaters,—the
THERMAL—POWER—at—whieh—F,, —was—last—determined;
ox ,

byY—aAt—least—eonce—per—33—FEFpPB;—whichever—eoeceurs
£firstr :
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POWER-—DBISTRIBUTTON—EIMITS

SURVEILLANCE-REQUIREMENTS —{Continued)-

€

i RTP_ . .
2——When—the—F,, —is—Jess—than—er—egquat—te—theF,, —1—1—ma.—‘e

eempared—t—e—ny —-and—F,(y —at—least—onece-per—331—EFPD-

f—.——’Phe—Fxf—l—ima':t—s—ef—eT—abeve-,—are——net——a pplieable—in—the
follewing—core-plane—regions—as—measured—in-percent—of—core
height—froem—the-bottem—of—the—fuel—
2——Upper—eore—region—frem—85-to—3100-pereent—inetlusive-
3——Grid—plane—regions—of—core—height—{+-2-88—inches)
measured—from-grid-eenterline~

—(H—&s—-xnehesé—abe&t——%he—bafﬂ&demand—pesﬁen—ef—&e

g—With—Fyy, —exeeeéa.—ng——? ——Eh&—ef—ﬁee%s—ef——?xy—en—lze-(-z-)——sha—}-}
be—eva&vated%e—de&eanme—rf—?e{—zé—&s—w&tha:n—xt—s—l—imﬁ

4-223—When—Fg{Z}—is—measured—pursuant—to—Specification—4-10-2-2+
an—overall—-measured—F

otZ}—shall-—be—-eobtained—from—a—pover—distributien
unkt—Ffor—manufaeturing

4.2.2.2 F5(2) , ified to be within the limit according to
the following_schedule '~ - 3,

b.  Once within 12 hours after achieving equilibrium conditions

after exceeding, by > 10% RTP, the THERMAL POWER at which
FG(Z).was_last verified; and

FQ(Z) _shall be verified to_be_within the limi

to the_follow1ng_schedule(3)




a. Once after each refueling prior to THERMAL POWER_ exceeding
75%_RTP; and

nce within 12 hov r_achieving equilibrium _conditions

aiter_exceedlng by > 10% RTP, the THERMAL_ POWER at_ which
Fy(2)_was last verified: and
Q

c.__ At least once_per_ 31 Effective Full_ Powexr Days, thereafter.

WMWQMQQMM

(4) __If measurements_indicate_that the maximum _over z of [ FS(Z)[&QZ)J:
has_increased _since_the | _p::em.gus_eyalnat;on_FQ(Z),b

j:wo_suc,cessjy_e_ﬁlux_ma s _indicate_that the_maximum_over_ 2z

of [ FS(Z) /K(Z)] _has not_ increased.
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POWER DISTRIBUTION LIMITS

NUCLEAR ENTHALPY RISE_HOT CHANNEL FACTOR - FXH

LIMITING CONDITION FOR OPERATION

3.2.3 FIXH shall be limited by the following relationship:

FN,; < CFapy [1 + PFpoy (1-P)] |

where: CFapn = The FXH limit at RATED THERMAL POWER I
provided in the CORE OPERATING LIMITS
REPORT,
PFppy = The Power Factor multiplier for Fl&ll
provided in the CORE OPERATING LIMITS
REPORT, and
p THERMAL POWER

RATED THERMAL POWER

APPLICABILITY: MODE 1
ACTION:

with FN, exceeding its limit:

a. Reduce THERMAL POWER to less than 50% of RATED THERMAL
POWER within 2 hours and reduce the Power Range Neutron

Flux-High Trip Setpoints to < 55% of RATED THERMAL POWER
within the next 4 hours. .

b. Demonstrate through in-core mapping that FY, is within its

limit within 24 hours after exceeding the limit or reduce
THERMAL POWER to less than 5 percent of RATED THERMAL POWER
within the next 2 hours, and

c. Identify and correct the cause of the out of 1limit
condition prior to increasing THERMAL POWER, subsequent

POWER OPERATION may proceed provided that FN, is

demonstrated through in-core mapping to be within its limit
at a nominal 50 percent of RATED THERMAL POWER prior to
exceeding this THERMAL power, at a nominal 75 percent of
RATED THERMAL POWER prior to exceeding this THERMAL power
and within 24 hours after attaining 95 percent or greater
RATED THERMAL POWER.

BEAVER VALLEY - UNIT 2 3/4 2-7 Amendment No. 3% |



No change proposed. Included for information only.

POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS

4.2.3.1 FY, shall be determined to be within its limit by using
movable incore detectors to obtain a power distribution map:

a. Prior to operation above 75 percent of RATED THERMAL POWER
after each fuel loading, and

b. At least once per 31 Effective Full Power Days.

4.2.3.2 The wmeasured FIXH of 4.2.3.1 above, shall be increased by
4% for measurement uncertainty.

BEAVER VALLEY - UNIT 2 3/4 2-8 Amendment No. 31



POWER DISTRIBUTION LIMITS

UADRANT POWER TILT RATIO PTR

LIMITING CONDITION FOR OPERATION

3.2.4
to 1.02.

The QUADRANT POWER TILT RATIO shall be less than or equal

APPLICABILITY: MODE 1 greater than 50 percent of RATED THERMAL

ACTION:

a.

POWER. V!

With the QPTR not within the limit:

Within 2 hours, reduce THERMAL POWER greater than or equal
to 3 percent from RATED THERMAL POWER (RTP) for each 1
percent of QPTR greater than 1.00, and

Within 12 hours and once per 12 hours thereafter, perform
Surveillance Requirement 4.2.4 and reduce THERMAL POWER
greater than or equal to 3 percent from RTP for each 1
percent of QPTR greater than 1.00, and

Within 24 hours and once per 7 days thereafter, perform
Surveillance Requirements 4.2.2.2, 4.2.2.3, and 4.2.3.1,
and

Prior to increasing THERMAL POWER above the limit of ACTION
a or b above, re-evaluate the safety analyses and confirm
the results remain valid for the duration of operation
under this condition, and

After ACTION d above is completed and prior “to increasing
THERMAL POWER above the limit of ACTION a or b above,
normalize the excore detectors to show a QPTR less than or
equal to 1.02, and

After ACTION e above is completed and within 24 hours after
reaching RTP or within 48 hours after increasing THERMAL
POWER above the limit of ACTION a or b above, perform
Surveillance Requirements 4.2.2.2,_4.2.2.3, and 4.2.3.1.

Otherwise, reduce THERMAL POWER to less than or equal to 50
percent RTP within 4 hours.

(1)

See Special Test Exception 3.10.2.
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10.
11.

BEAVER VALLEY -

No change proposed. Included for information only.

TABLE 4.3-1

REACTOR TRIP SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

Functional Unit

Manual Reactor Trip

Power Range, Neutron Flux
a. High Setpoint

b. Low Setpoint

Power Range, Neutron Flux,
High Positive Rate

Power Range, Neutron Flux,
High Negative Rate

Intermediate Range, Neutron
Flux

Source Range , Neutron Flux

a. With Rod Withdrawal
Capability

b. With All Rods Inserted
and Without Rod Withdrawal
Capability

Overtemperature AT

(15)

Overpower AT

Pressurizer Pressure-Low
(Above P-7)

Pressurizer Pressure-High

Pressurizer Water Level-High
(Above P-7)

UNIT 2

Channel

Check

N.A.

n

Channel

Calibration

N.A.

DQ)' %?)
and Q
R(6)

R(6)
R(6)

IZ(G)

R(6)

R(6)

r(®

R
R

R
R

3/4 3-10

Channel
Functional
Test

(1)
{Hn !

8
Q()

8
Q()

0

Modes in Which
Surveillance
Required

(14)
1 : 3 R
4(13’ 5 (14)

1, 2

10, 2
1, 2

1, 2

(14)
1114‘?’ 2(14)'

!

3(14)

(14)
4
5(145

2,
and

3, 4 and 5

Amendment No. 94




12.

13.

14.

15.

1s6.

17.

18.

19.

20.

21.

TABLE 4.3-1 (Continued)

No change proposed. Included for information only.

REACTOR TRIP SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

Functional Unit

Loss of Flow - Single Loop
(Above P-8)

Loss of Flow - Two Loop
(Above P-7 and Below P-8)

Steam/Generator Water Level-
Low-Low

DELETED.

Undervoltage-Reactor Coolant
Pumps (Above P-7)

Underfrequency-Reactor
Coolant Pumps (Above P-7)
Turbine Trip (Above P-9)

A. Emergency Trip Header
Low Pressure

B. Turbine Stop Valve
Closure

Safety Injection Input from
ESF

Reactor Coolant Pump Breaker
Position Trip (Above P-7)

Reactor Trip Breaker

BEAVER VALLEY - UNIT 2

Channel

Check

]

Channel

Calibration

R

3/4 3-11

Channel
Functional
Test

S/U(l)

S/U(l)

M(S, 11)

and S/U(”

Modes in Which

Surveillance
Required

1

1

1, 2

1

1

1, 2

1, 2

1, 2

N.A.

1, 2, 3%,

4(10, 5(14)

Amendment No. 61




22,

23.

24.

No change proposed. Included for information only.

TABLE 4.3-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

Functional Unit

Automatic Trip Logic

Reactor Trip System
Interlocks

A. Intermediate Range
Neutron Flux, P-6

B. Power Range
Neutron Flux, P-8

C. Power Range
Neutron Flux, P-9

D. Power Range
Neutron Flux, P-10

E. Turbine First Stage
Pressure, P-13

Reactor Trip Bypass Breakers

BEAVER VALLEY - UNIT 2

Channel

Check

N.A.

N.A.

Channel
Channel Functional
Calibration Test
N.A. M
R® R
R® R
R(® R
R R
R R
N.A. M2,
R(13)

3/4 3-12

Modes in Which

Surveillance
Required

14
1'142’ 3((14)) !
4 (14) , 5

1' 2

1, 2

14
1, 2, 349,
4(14), 5(14)

Amendment No. 132




(1)
(2)
(3)

(4)
(5)

(6)
(7)
(8)

(9)
(10)

(11)

(12)

(13)

(14)

(15)

BEAVER VALLEY - UNIT 2 3/4 3-13

TABLE 4.3-1 (Continued)
TABLE NOTATION

If not performed in previous 31 days.
Heat balance only, above 15 percent of RATED THERMAL POWER.

At least once every 31 Effective Full Power Days (EFPD)
compare incore to excore axial imbalance above 3550 percent
of RATED THERMAL POWER. Recalibrate if absolute difference
greater than or equal to 3 percent.

(Not Used).

Each train tested every other month on a STAGGERED TEST
BASIS.

Neutron detectors may be excluded from CHANNEL CALIBRATION.

Below P-10.

Below P-6, not required to be performed for source range
instrumentation prior to entering MODE 3 from MODE 2 until
12 hours after entry into MODE 3.

{Not Used)

The CHANNEL FUNCTIONAL TEST shall independently verify the
OPERABILITY of the undervoltage and shunt trip circuits for
the Manual Reactor Trip Function. The test shall also
verify the OPERABILITY of the Bypass Breaker trip
circuit(s).

The CHANNEL FUNCTIONAL TEST shall independently verify the
OPERABILITY of the undervoltage and shunt trip attachments
of the Reactor Trip Breakers.

Local manual shunt trip prior to placing breaker in
service.

Automatic undervoltage trip.

With the reactor trip system breakers closed and the
control rod drive system capable of rod withdrawal.

Surveillance Requirements need not be performed on

alternate detectors until connected and required for
OPERABILITY.

Amendment No. S4



ADMINISTRATIVE CONTROLS

REPORTING REQUIREMENTS (Continued)

The Annual Radioactive Effluent Release Report covering the operation
of the unit during the previous year shall be submitted prior to May
1 of each year in accordance with 10 CFR 50.36a. The report shall
include a summary of the quantities of radioactive liquid and gaseous
effluents and solid waste released from the unit. The material
provided shall be consistent with the objectives outlined in the ODCM
and Process Control Program (PCP) and in conformance with 10 CFR
50.36a and 10 CFR Part 50, Appendix I Section IV.B.1.

6.9.4 MONTHLY OPERATING REPORT

Routine reports of operating statistics and shutdown experience,
including documentation of all challenges to the pressurizer power
operated relief valves or pressurizer safety valves, shall be
submitted on a monthly basis no later than the 15th of each month
following the calendar month covered by the report.

6.9.5 CORE OPERATING LIMITS REPORT (COLR)

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

2.1.1 Reactor Core Safety Limits
3.1.3.5 Shutdown Rod Insertion Limits

3.1.3.6 Control Rod Insertion Limits

3.2.1 Axial Flux Difference-EenstantRelaxed Axial
Offset Control

3.2.2 Heat Flux Hot Channel Factor-F,(2)

3.2.3 Nuclear Enthalpy Rise Hot Channel Factor-FNAH

3.2.5 DNB Parameter

3.3.1.1 Reactor Trip System Instrumentation -
Overtemperature and Overpower AT setpoint
parameter values

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

WCAP-9272-P-A, "WESTINGHOUSE RELOAD SAFETY EVALUATION
METHODOLOGY, " July 1985 (Westinghouse Proprietary).

BEAVER VALLEY - UNIT 2 6-19 Amendment No. 136



Change proposed in LAR 191 provided for information.

INISTRATIVE CONTROLS

ORTING REQUIREMENTS (Continued)

WCAP-8745-P-A, "Design Bases for the Thermal
Overtemperature AT and Thermal Overpower AT Trip
Functions," September 1986.

WCAP 12945-P-A, Volume 1 (Revision 2)
and Volumes 2 through 5 (Revision 1), “Code Qualification
Document for Best Estimate LOCA Analysis,” March 1998
(Westinghouse Proprietary).

PReeEBURES———¥9P§€AL—REPGR¥—R——Sep&ember—%944—+WesEingheuse
Proprietary}—

P —M—Andersen—teo—¥K—Kniel—{(chief—of—Core—Performance
Braneh——NRG+—January—ai——%98G———fAttaehment*——eperae&en—and

February 1994.

WCAP-12610-P-A, "VANTAGE+ Fuel Assembly Reference Core
Report," April 1995 (Westinghouse Proprietary).

As described in reference documents listed above, when an
initial assumed power level of 102% of rated thermal power
is specified in a previously approved method, 100.6% of
rated thermal power may be used when input for reactor
thermal power measurement of feedwater flow is by the

. leading edge flow meter (LEFM).

Caldon, Inc. Engineering Report-80P, "Improving Thermal
Power Accuracy and Plant Safety While Increasing Operating
Power Level Using the LEFMY™ System," Revision 0, March
1997.

Caldon, Inc. Engineering Report-160P, "Supplement to
Topical Report ER-80P: Basis for a Power Uprate With the
LEFMV”System," Revision 0, May 2000.

BEAVER VALLEY - UNIT 2 6-20 Amendment No. 336
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3/4.2 POWER DISTRIBUTION LIMITS

BASES

T} £ieats £ thi e i de—asgs £ £uel
integrity—during—Conditien—TI—(Nermal-Operation)—and—II—{Incidents—of
MederateFrequeney)—events—by:—(a)j—maintaining—the—minimum—DBNBR—in

Ehe—eef@—ﬁa&ées&gm%ﬂ&%&mt&d&mg&erma%—ep&a&eﬁnd—xﬁ—shefe
term—transients;—and—{b)}—Limiting—the—fission—gas—release;—Ffuel

pellet—temperature—and—eladding—mechanieal—properties—to—within

assumed—design—eriteria—In—addition—limiting—thepealk—3Iinear-—power

density—during—CenditionI—events—provides—assuranece—that—the—initial

eonditions—assumed—for—the —LOCA—analyses—are—met—and—the—ECES
acceptance—eriteria—limitof 2200°F—is—not—exceeded-

The—definitions—ef— hot—echannel—factors—as—used—in—these
speecifiecations—are—as—follows+ .

e hea%ﬁ}u#en—ehe——sufﬁaee—ef;a—ﬁue%—red—ae—eere—e%evaaen—z
manufﬂet—ur—ing—t—e}efanees—en—f-uei—pel—}et—s-and—r;adh wing—Eor

Fli—Nuctear—Enthalpy—Rise—Hot—Channel—Factor,—is—defined—as—the
highest—integrated-pevwer—teo-the—average—rod-power-

3/4.2.1 AXIAL FLUX DIFFERENCE (AFD)

BACKGROUND

The purpose_of this ILCO is to_establish limits _on the values of_ the
AFD_:Ln_ordeLto_l imit_the amount_ of ax:Lal_power_dlstr;.butlon_skewz.ng

LolatlonJuhg=AFDJlngL_ghdate _the conclusions__of the

accident and_ transient analyses  with_ regard.  to_ fuel cladding
integritv.

The—limits—on—ANXIAL-—FLUX-DIFFERENCE—assure—that—the—Fg{Z)}—upper—bound
. , . . | ted
during—either—mnormal—operatien—er—in—the—event—of—3xenen




igh—power
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POWER—BISTRIBUTION-LIMITOS

BASES

3/4-—2-3— AXIAL PLUX-DBIFFERENCE{AFD)—{Continued).

ebEamed—bH&&&p}mg—ﬁm—%B—%mRMWE&%e—by—Hm

apprepriate—fraetie .
the—target—fhux—difference—value—is—necessary—to—refleet—ecoere—burnup
eongsiderations~+

ALE} h—it - Jed—that—tl Tant 113 ted L Eh—t)
AXIAL—FLUX—DIFFERENCE—within—the—targ

xenen——reda.—st—r—tbut—ren—-—suf-f-a:e&eat—l—y—t—e—ehange—t—he—enve%:epe—ef—peak—l—ng
faetors—which—may-—be—reached-on—a—subsequent—return—to—RATED—THERMAL
-PGWER—GW&:t—I’r—t—he—AFB—wa:t-hm—Ehe—t«arget——band)-——prev—xded—t—he——t-lme

kPB—euts&de—ef—the—target—b&né—afe—leSHtgntf-mant—The—pena%ty—e{
2-heurs—aectual—time—refleets—this—redueced—signifieanece-

B s . . tie baso 3 3
£rem—the—plant—process—ecomputer—through—the—AFb-Meniter—Alarm——The

the—-AFP—feor—at—least—2—of4—or—2-—-of 3—-OPERABLE—excore—channels—are
outside—the—target—band—and—the-THERMAL—POWER—is—greater—than—950%—of
RATED—THERMAL—POWER-——During—eoperation—at—THERMAL—POWER—levels
between—50%—and—960%¥—and-between—315%—and—50%5—RATED—THERMAL—-POWER;—the
ecomptter—outputs—an—alarm—message—when—the—penalty—deviation
accumulates—beyond—the—limits—eof I hour—and 2-heurs,—respeetively-

wmﬂmmm&umg_thw
AFD monitor a ‘he computer determines
r.he_l_m:.nut:e.avgzage_of_each_of_the_OPERABLE.excore detector outputs
and_provides _an_alarm _message immediately Jif the AFD for two_or more
OPERABLE_excore channels is outside its _specified limits. If the AFD
monitor is_out_of service, indicated_AFD_for each OPERABLE_ excore
channel is manually monitored in_accordance_ with_the requirements
specified_in_the Licensing Requirements Manual.

BEAVER VALLEY - UNIT 1 B 3/4 2-21 Amendment—Change No. 31541-024
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POWER _DISTRIBUTION LIMITS

R 0 AP I AR A e S Aok P = T e |
e ————

BASES

3 IAL_FLUX DIFFE FD Continued)
BACKGROUND ontinued
Although the RAOC defines Jimits that must be met to satisfy safety

analyses, typically an operating scheme, Constant Axial Offset
ont;gl===§CAOCL,_,ls_used_to_cgnt:nol_aXL 1 power distribution in_day to
day__operation_ (See WCAP-8403 !gonprgpr;eta;y)ﬁ&r_blstnbutmn

gont;ol_and_Load_Eollomng_Enocedures L_Wes inghouse__ Electric

contz:olled w:Lthin Aa.narrow_rtolerance_band_around a_bur—nug dependent
target to_minimize the variation of axial peaking factors and_axial
xenon distribution during unit maneuvers.

The CAQC operating space is typically smaller and lies within the
RAQCL__ope_z;a;;gg_spaQeJ__CQntml_mthluhe_ﬁAOQpemlng_space

constrains_the variation_of axial xenon_distributions_and axial power

distributions. RAOC calculations as sume_a__WAde_xangL.of_xenon
,dis,tr:.but,ions__and_then_confirm_t:hat the_r.e sultin ower_distributions

APPLICABLE SAFETY ANALYSES

The AFD_is a _nmeasure_of the axial powex distribution_skewing_to
either the top_or bottom h he_ core. he_AFD__:Ls_sens;m.yg to

many_cozze_related parameters such as control bank positions, core
urnup, axial xenon_distribution, and, to_a_ lesser

extent,_:ceactor_coolant_temge::ature_and boron_concentration..

that _normal_o p tion_ | power_shapes_ax:e.acceptable_for__the_LOCA__and,
loss _of flow accident, and for initial conditions_of anticipated
transients. The tentative Jlimits_ are adjusted as necessary_to meet

the _safety analysis requirements.

BEAVER _VALLEY — UNIT_1 ' B.3/4 2-2 Change No._1-024
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POWER_DISTRIBUTION. LIMITS

BASES

3/4.2.1 AXIAL FLUX DIFFERENC AFD Continued
APPLICABLE SAFETY ANALYSES {(Continued)

Channel Factor __FQQL,__aJ:e_nczt_exceeded__dum_g___elhher_nomal

operation or in_ the event of xenon_ redistribution_following_power

changes. The limits on the AFD_ also restrict the range of power
distributions_that_ are_ used_as_initial conditions_in_ the_analyses_of

Condition_2, 3, or 4 events. This ensures_that the fuel cladding
;Lntegr;l.ty_ls malntalned__for 1_:hese postulated acc;.dent:sJ__The_.most:

bank___ w1thdrawal_“at_pov6e1:.__drpgged_RCCAs._a{nd_boron __dilution
accidents. Condition 2 accidents simulated to begin from within_the
AFD_limits are used to confirm the adequacy of_ the Overpower AT and

The shape of the power profile_ din the axial (i.e., the vertical)
direction_is _Jlargely under the control of the operator through the
manua]_ope:al:;on_of_the__contml_hanks or_automatlc_moL:Lon_QLcontml

from power_le_v.el_ghange S .

Signals _are _available to the operator from_ _ the Nuclear
Instrumentation__ System { t.
Chapter 7). __ Separate signals are | taken_ﬁrom_the top and_botjzom
detectorsJ_The_AFD_;Ls defined as the « dlfference_ln_normalz.zed_flux

J.f__a_Cond'
specified limits..

BEAVER VALLEY - UNIT 1 B 3 -2a Change No. 1-024



POWER _DISTRIBUTION LIMITS

BASES

3/4.2.31 AXIAL _FLUX _DIFFERENCE__(AFD Continued

APPLICABILITY

factgrs_j:e_of:prlmany_lmeILange_ln_safeLy_anam

For AFD limits developed_using_RAOC methodology,_ the value of the AFD
does _not_affect the limiting accident consequences_with_THERMAL_ POWER
< 50% RTP and_for lower operating powexr MODES.

ACTION

Ihls:places_thugne_ln_a_gondltmn_fguhmhihualue_gf_th%s

of 30 minutes is_reason ased_on_operating_experience, to_ reach
50% RTP without_challenging_plant systems..

SURVEILLANCE REQUIREMENTS (SR)
SR_4.2.1.1

This Surveillance verifies that the AFD, as dindicated by the NIS
ex,co::e_channel,__is_within_lj:s_sgeglfled_llmLtSJ__The_sury_elllance
interval of 7 days is adequate_considering that_the_AFD_ls.mon:Ltored
by _a_computer and_any deviation_ from requirements is alarmed_or the
indicated_AFD_ is_manually monitored_as_required by the Licensing
Requirements Manual.
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POWER DISTRIBUTION LIMITS

BASES

individual—red—insertien—differing-by-—more—than—ii2—steps
from—the-group—demand—-positien~

b——Centrol—roed—groups—are-—sequenced—with-everlapping—greups—as
deseribed—in—Speeifieation3+1-3-5+

i ) trol 13 e Limit e o £ , 3134

d——The—axial—power—distributien;,—expressed—in—terms—of-AXIAL
FLUX—DIFFERENCE—is—maintained-within—thelimits-

?he—re}&xaﬁen—rn—%aﬁsﬂ-ﬁﬁeﬁeﬁ—ef—TﬁERM%—PQWER—aHGWHhang%

Fgﬁ——w1%%——be——matnEained——w1Ehtn——&&s——}tmits—fpfeVideé——eead&%&ens——a
through—d—abeve—are-maintained-

The—specified—Hmit—of—Fl;,—eontains—an—=8%—alleowance—for
uneertainties—which—means—that—normal—full—power;—three—leop
eperatien—will—result—in—Fi—<—the—design—limit—speeified—in—the—CORE
OPERATING-LIMITS-REPORT-

BEAVER—VALLEY—UNIT—Z B3/4-—2—4 Amendment—Ne-—3154
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maa:nt—a—z-ned—-be&ween—t-he—BNBHa—lﬁe—used—rn—the—safet ses

ané—t—he—d@gWet—t—he——red—be@ena—l—tﬁnd—e&er
penalties—whieh-may—apply=

! Jial s : B, A2} 3 i odicall  de
WQMW

local=(_14_e__=,=pelle1:) peak ppner_densn.;y_éhualue of._FQ _L) varies
along_the axial height (Z)_of the core.

dLVJ.ded_bx___thé__ave rage  fuel rod _l;Lne ar__ p"o,we r density, as sumin.g.
nominal fuel pellet and_ fuel rod_dimensions._ _ Therefore, Fq(Z)_is _a
measure of the peak fuel pellet power within the reactor core.

"gontrol_Rod_Insean_le;gg, maintain the__core_llmn:s_.on Qower
distributions_on a_continuous basis.

equilibrium conditions.

Using__the measured_three_ dimensional power distributions, it is

possible to derive a measured value for Fo(Z). However, because_this
value represents an_equilibrium condition,_ it does_ not include the

mnatmns_ln_the_lalue__gf_EQJM_lch_a__m:present_dumng
nonequilibrium _situations_such_as _load_following_or power_ ascension.

BEAVER VALIEY - UNIT 1 B 3/4 2-4 Change No. 1-024
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POWER_DISTRIBUTION_LIMITS Provided for Information Only.

BASES

3/4. EAT UX_HQT__CHANNEL_EACIQR:E_Q (Z) (Continued)
BACKGROUND ontinued

l_g__ac_cgy__ntzfg_r___th;;:s;:ngsgghle_xanatmnsigsh__ uilibriun
Fo(7) is adjusted as FQ o(2) (2 )Mm;;ggzdgpe,ngeg__;t_fmgg___@gh
agcounts_fgr_the_galcnlated_uoxs:_case_tranmnt_condmon&

Core__monitoring__and__control under non-equilibrium__conditions _are

accomplished by operating the core within the Jlimits _of the
i i i PTR, _and_control_xrod

This ILCO _precludes core power distributions that _violate the
following_fuel design _criteria:

. Dburing_a_ large or small_break_loss_ of coolant__accident
f1.0cn), the peak cladding temperature must_ not exceed

2200°F, as_specified in 10 CFR _50.46, 1974,

b._ During a loss of_ forced reactor coolant_flow accident,.
there must be at least 95% probability at the 95%
confidence level (the 95/95 DNB_criterion) that the hot
fuel rod_in_the core does not_experience_a departure from
nucleate_boilin DNB ondition,.

xeacj:gr__wn:h_a_mmmmuQ ;ggglned_SDM_wuh_the_thhesj:_wgnth
control rod stuck fully withdrawn__as__ specified_ in
10 CFR 50, A ndi _GDC 26,

Limit s_on_EQ(Z )__ensure that the wvalue_of the_ initial total peaking
factor assumed __in_ the accident analyses_ remains wvalid.

BEAVER VALLEY - UNIT 1 B_3/4_2-4a Change No._ 1-024
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POWER_DISTRIBUTION LIMITS Provided for Information Only.

BASES

3/4.2.2 HEAT FI OT_CHANNEL FACTOR-Fo(Z) (Continued)
LCO

The Heat Flux Hot Channel Factor Fo(Z) shall be ] ed__by_ the
_ﬁg_llow;ng_:elatlgnshlpL

Eo{Z) < [ CFQ_/ P]_* K(z) for P > 0

K(Z) is_the normalized Fo(Z) as _a function of core height
provided _in_the COLR, and

P_= THERMAL POWER / RTP
The_actual wvalues of CFQ and K(Z) are given in the COIR; however, CFQ

ls_anally_a_numher_Qn_the__QndeLQLLAL_and_K;m_ls_a_funcLlQn

that_looks_1like_the one provided in_Fi

LsﬂuMsthmgggmeunlihe.COLg gctnaLJJnLt.spgclﬁlc
figures are _contained_in_ the_COLR.

For Relaxed Axial Offset Control operation, Fo(Z) is approximated by
EQ(Z)MQ(Z)MQ(Z)%EQ(Z)_mMM receding

llmlts_on_EQJL)__L

An_F{(2)_evaluation_ re 4
From the incore flux map results gg@l_:t_:g_in_the_measured_ualgei__ES(Z),:
of Fo(Z). Then,

ES(2).=_EQ(2).*.1.0815

BEAVER VALLEY - UNIT 1 /4 _2-4b Change No._ 1-024
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POWER_DISTRIBUTION LIMITS Provided for Information Only.

BASES

3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR-Fo(Z) (Continued)

L Continued

The expression for F{(2)_is:

EQ(2)_= Eg(Z)_* W(Z)

distribution _transients encountexred  during___ _normal
operation W(Z) is :_.'ncluded__in_the_COLR.__The_Eg(Z),é'g

calculated _at_equilibrium conditions.

This ILCO requires operation within the bounds assumed in the safety
analyses. Calculations_are_ performed_in_the core design process to
confirm_that_ the core can_ be controlled_in_such a_manner during
operation that it can_stay within the LOCA Fo(Z) limits. If F&(2Z)

cannot be maintained within the LCO limits, reduction of the core
power is_ required and if F 5’( Z)_cannot be maintained within the
LCOo_limits, reduction of the AFD Jlimits is required.  Note that

sufficient_ reduction_ _of the AFD limits will also result in a
reduction of the core power.

Violating the ICO Jimits for Fo(Z) produces unacceptable consequences
if a_design basis_event occurs while Fo(Z) is outside its specified
1imit

BEAVER VALLEY - UNIT 1 B _3/4 2-4d Change No._1-024




POWER_DISTRIBUTION LIMITS [ Provided for Information Only.

BASES
3 EAT FLUX HOT CHANN CTOR-Fo(Z) _(Continued)
ACTIONS

a. J._ReduCJ.ng_THERMAL_PQWER_bx____lf _RTP_for each_1% by which

EG(z)_exceeds its limit, maintains an acceptable absolute
power density.  F§(Z)_is Fg(Z)_multiplied by a factor

accounting__for manufacturing _tolerances and__measurement
uncertaint ies.A_Eg(Z) dis_the measured value of Fo(Z). The

completion_time of 15 minutes provides_an_acceptable time
to_reduce power in_an orderly manner and_without_allowing
the plant to_remain in an unacceptable condition_ for an

necﬁssazgy_tp_cg_plilth_the_desrﬁasgd_max1mum_allomable

power. level. Decreases in F Q( Z)_would allow increasing_the

maximum_allowable power 1 gxﬁl_and_lnc:ceaslng=power_up_tg
this_revised limit.

a.2_ A reduction_of the_P_ower_Range_Neut::on._FJ.ux__High_TJ:ip

Sej:pon.nts_bx___L%_,for_each_lf by 1 whlch_EQ(Z) exceeds_its

ggxs_e,qgms_of_sgyem_tran i
distributions. The _comple tion_ t:lme_of_lz_honrs_ls_
sufficient considering the small__likelihood_of a__severe

transient in_ this time period and_the preceding_ prompt
reduction_ in_THERMAL_ POWER_ in_accordance_with_ ACTION a.l.

The_maximum _allowable Power Range_Neutron Flux - High Trip
Setpoints initially  determined_ by ACTION__a.2 may_  be

affected_ by subsequent_ determinations_of ES(Z), and__would
mwwwg&w_nm

mz__tg_@p;}mt-'__h_&__mmd_maxmum_almablﬁ_
Romer_Range_Nentmn_Elux_HLgh_Txlp_SetpmntsgﬁmteaSﬁg

in_F Q( Z)__would allow increasing_the maximum _allowable Power

Range_Neutmn_FJ.nx__HJ.gh_Trl y_Setpoints..

BEAVER VALLEY - UNIT 1 B 3/4 2-4e Change No. 1-024




POWER_DISTRIBUTION LIMITS

BASES
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3/4.2.2 HEAT FI, OI_CHANNEL_\FACIQR:E_Q (Z7) (Continued)

ACTIONS ontinued

Mo(z)_—%&

conservative action_for protection_against the_ consequences
of severe transients with_ unanalyzed_ power_ distributions.
The_completion time o _hours_is _sufficient considerin
the_small_ likelihood_of a_severe transient in_this time
period,_and_the_preceding prompt_reduction in_THERMAL POWER
in_ accordance with ACTION a.l.  The maximum allowable
mwﬂpw___;g@am_dmmm

a.3_may be affected by subsequent_determinations of F Q( Z)

and__would_ require Overpower AT Trip Setpoint reductions
within 72 hours_of the_ gg( Z)_determination, if necessary to

comply with_ the decreased_ maximum_allowable Overpower. AT
I N S | . | _I_: . ES(Z) ]i ]] o o .

the maximum allowable Overpower AT Trip Setpoints.

.4 _Verification _ t:hat_EQ(Z) and._FQ(Z) have_been_ restored_to

within its_limit, by performing SR 4.2.2.2 and_SR 4.2.2.3

prior to increasing_ THERMAL_POWER. _above the limit _imposed
by ACTION a.l, ensures__that_ cone conditions__ during
gpemmon_at_thh§;=gggg;__lgg;L re_operation_ are

that_SR_é.J_Lz—Jz_and_SR_&LLz:B_wmlI_be_g et.fomad.prigi:_tg

e:uan_wherL1;C:I:.‘LOI\L_z:\__J'.75'._e;:u:ses~i_= —griQr_to_pefomingr_ACIIQﬁ
a.4.  Performance of SR 4.2.2.2 and ©SR 4.2.2.3 are

necessary to assure Fo(Z) is_ properly evaluated prior to
increasing THERMAL POWER.

a.5_ TIf ACTIONS a.l through a.4_ are not met within_their

associated completion_ times, the plant must be_placed in_a

MODE_or condition_in_ which the LCO requirements are not
applicable._ This is done_ b lacing_the plant _in_at least

This completion time 1is reasonable based on_ operating
experience regarding_the amount of time it takes to reach
MODE_2_from full power operation_in_an_orderly manner and
without challenging plant systems.

BEAVER._VALLEY - UNIT B.3/4 2-4f Change_No. 1-024
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BASES
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3/4.2 EAT FIL, T_CHANNEL _FACTOR-Fo(Z) (Continued)

ACTIONS_(Continued)

b.1_If it is found that the maximum_calculated_value_ of_ Fo(Z)

BEAVER _VALLEY - UNIT 1 B_3/4 2-4g

that_can_occur_ during normal maneuvers, F g( Z),_exceeds_its

specified limits, there existSQa_Qo_tent,ial_for_Eg(Z)

become__excessively high_if a_normal_operational transient
Qccm:s,_Reducing_the_AED_limij:s_bx___lj_ior__each_lj__bx
which F# o(2)_exceeds its limit within the allowed completion

time of 4 hours, restricts the axial flux distribution such

hat_even_if a_ transient occurred, core_peaking factors are
not exceeded.

The dmplicit assumption_dis that 4if_ W(Z) values were

MungMAMQMMMuM
Hence_the _need_for ACTIONS b.2, b.3 and b.4.

Set 70:.nts__b ___:L% each_lj_b \;rh:Lch the_maxn.mum

protection_ again
wmalyzegpma_ﬁmgggbgynsdhmmme
of__'lz_hours__ls_sufflclent__consJ.dern.ng _the_small_ likelihood
of a_severe transient in this time period and the preceding
prompt_ reduction_ in_ THERMAL_POWER as a_result of reducing
AFD limits in accordance with ACTION b.1.

::educed._ls a_conservative action_ for _ protectn.on agamst
the_consequences_of severe transients_with unanalyzed_power
distributions. _The__completion_ time_of 72 hours_ is
sufficient considering the small Jlikelihood of a severe
_prompht




R A A A A i G O T o e S e S T )

Provided for Information Only. I

;LAi2=2=ﬂEATﬁELQK_HQI_CHANNEL=EACIQE;E9LZL_JantinuedL
ACTIONS (Continued)

E———pTy

POWER DISTRIBUTION LIMITS

BASES

bJA_lenf;caan_Lhat_EQ(Z)ém;L__EQ(Z)_hale_begn_rﬁsLQned_tg

YT
allmb@MLlMPDs_ed_by_ACIIQN_hJ_ensums_that

futnm;ogﬂmhlzn_jrg_gohs;sLe}xt;WALh_safeLz_anaLXSﬁs
assumptions..

increas g_IHERMAL_EQWER__aboyg._j:he_lJ.mJ.t oLACIION_b,;.
gxgn_Jhen_ACIIQ xited prior to performing
ACTION b.4. Performance of SR 4.2.2.2 and SR 4.2.2.3_are
necessary to assure Fo(Z) is properly evaluated prior to
increasing THERMAL_ POWER..

__If ACTIONS b.- h _b.4 are not met within their
associated completion times, the plant must be placed in a
MODE_or condition in_ which the I.CO requirements are not

applicable. This_is done by placing_the_plant_in at_ least
MODE 2 within 6 hours.

THERMAf.__POWER_may_be__:an:eased_unt:Ll an_egu' 111brium ) power= ;evel_ha
been achieved_at which a power distribution map_can_be obtained.
This.__allowance _is__modified owever, by one_of the surveillance

interval conditions , i.e. .__4,24242_.b__and___442J243_.b,__tha1_: _require
verification that F Q( Z )__amLEQ(Z) are within their specified limits

BEAVER VALLEY - UNIT 1 B_3/4 2-4h Change No. _1-024
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POWER_DISTRIBUTION_LIMITS Provided for Information Only.

BASES

3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR-F5(Z) (Continued)
SURVEILLANCE REQUIREMENTS inued

Because F§(2)_and Fg(2)_could not have previously been measured in

» . 'ﬁi"'E——“"““‘j‘ e
requires determination of lese_parameters before exceeding 75% RTP.

This_ensures that_some determination of F§(Z)_and E{(Z)_are made at a

lower power level at which_adequate margin_ is available before going
to_100% RTP. Also, this surveillance interval condition, together
with_the surveillance_ interval condition_requiring verification of

gg( Z)_and_F g (z)_following a_power increase_of more than 10%, ensures

Ihe_snmelllance__lntemal_cgndmgn_ls_not_lntended__to_rﬁqulze

leygl_abole_the_last_VMJ_It_onlz_zegglres_yﬁnﬁcamon
after a power_level_ls ach:.e_\zed.__for extended_operation that is

Verification that F 8( Z)__is within its specified Jlimits Jinvolves

increa sing_Eg( Z)_to allow for manufacturing _tolerance and measurement

uncertainties_in_order to_« obtain_Fg(Z) —_Specifically, F 3(Z) is_the

measured_value of Fo(Z) obtained g;om ;ncone==flux_map_results_and
EQ(Z) = Q(Z) 1.0815. i

| The limit with which F§(Z)_is compared varies inversely with power

above 50% RTP and directly with a function_called K(Z) provided in
the COLR..

ensures__{ that the_EQ(Z) '

BEAVER_VALLEY - UNIT_1 B_3/4_2-43 Change No. 1-024
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POWER _DISTRIBUTION LIMITS Provided for Information Only

BASES

3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR-Fq(Z)
SURVEITLLANCE REQUIREMENTS ontinued

If THERMAL_POWER_has_been increased by > 10% RTP since_the_ last
12 _hours_aftex aﬁtex_achiez_jmguilibrium condil:ions_at_thi _h'ghegppwer

m.j:h_power__lncxeasg _to §§g¥Jl_thln_the_LCO_llmLts ).._

Ihe_sunrglllance_lntﬁmal_gf_Bl_EEED__ls_adeggate__tg_monn:gr_the

wmmwm
mJownWMMymannngn&

of_unlt_mane,uy_ers_ln_norma exration.  The _maximum _

factor FQ(Z), bx W(Z) gLves_the_maxz.mum_FQ( ) calculated _to_occur in

normal operation, Fg(Z).

The limit with which F g( Z2)_is_compared_varies inversely with power

above 50% RTP and directly with the function K(Z) provided in_the
COLR...

regions ,&easnmd_ln_gement_of_che_heught*
a. Lower _core reqgion, from 0 to_15% inclusive_and

b. Upper_core_region, from_85 to _100% inclusive..
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POWER_DISTRIBUTION LIMITS Provided for Information Only.

BASES

3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR-Fo(Z)

SURVEILLANCE REQUIREMENTS_ (Continued)
Ihg_tgp_and_hQMm_lji;o_fth_r;__gze_eMdedjmm_the_mMatmn

llmm_lgg_ln the_saﬁej;y_analxsgs_and_because of_the_dlff;cugy_pf

making_a precise measurement in_these regions.

=[_.Q(Z),Zl((ZLl_has__n.nczzeased ", This_statement_xrefers to_ the fact

that _both F Q( Z)_and K _are functions of the axial height. At each

applicable_core elevation the ratio__ of_Fg(Z)[lqz)_is= calculated_to

QMMummMmMMmW
has_lngmased_smncg_the_lash_seh_af_eyaluatmnsg_iher;mw

require that more frequent surveillances be | _,,pﬁrfomed_li_EQ(Z)m

achunt_ior_anz_lnm:easg_tp_EQ(Z) ar..__thaz o;:cn,u:_ancit__t:a.use_t:he_EQ:(L)=
llmu_to_be_gxceeded_befgne_the_next_rﬁqulmdjo;@zemlum

If the two_most recent Fq(Z) evaluations show_an_increase_in_ the

expression_maximum_over =z of [ E_g(Z) K(z)_ ], it is_required_to meet
the Fo(Z) Jimit with the Jlast F 5’< Z2)_increased by the greater of a

factor of 1.02 or specified in_the COLR
(See_ WCAP-10216-P-A

Offs et_Contml;EQ:Summllance__'LechnLcal__Sgec:Li:Lcatlon ,”__February,

1994) or to evaluate Fo(Z) more frequently, each 7 FEFPD. __These
alternative requirements prevent Fo(Z ) _from_ exceeding_its limit for
any_significant period of time without detection.

Performing the Surveillance in_ MODE 1 prioxr_ to exceeding_ 75% RTP
ensures that the Fo(Z) Jlimit is met when RTP is achieved, because
peaking factors are generally decreased as power level is increased.

leyﬁlm

BEAVER_VALLEY - UNIT 1 B_3/4 2-4k Change _No._1-024
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POWER_DISTRIBUTION LIMITS

BASES

3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR-Fo(Z)
SURVEILLANCE REQUIREMENTS ntinued

be done_more__freggentlz_lf__z:eggn:ed by the_ _results of_FQ(Z)_
evaluations.

The_suryelllance__lntenral of 31 EFPD__is.__adequate_ | to mon:.i:oz:_the

3/4.2.3 NUCLEAR ENTHALPY RISE_HOT CHANN EL_FACI‘.OR_F,E H
BACKGROUND

The purpose of ‘this T.CO is to_esgtablish limits on_the power density
at_any point din_the core so that the fuel design_ criteria are not

exceeded_ and _the accident analysis_ assumptions_ remain_ wvalid. __The
desic¢ n_loca nd_integrated fuel rod_ peak

density are expressed _in_terms_of hot channel factors. Contxol of
Lhe_com_goweL.dlsmbnmn__mlthspect__to-these_facj:pxs_gnsnres

EIAQH‘ is_sensitive to_ fuel loading _patterns, bank insertion, and fuel
] Elgﬂ | . ! ! : . t} l __] i ] . ti 3
typically decreases with fuel burnup.

E ffﬂ —is not directly measurable but _is inferred from a power

_dis,tribution _map_obtained_with_ the movable__incore_detector system.
Specifically ,_the_nesnlts_of_the_thnee_dlmens,Longl _power distribution
map_are analyzed by a_computer to determine FX) Al = This_factor is

calculated at_least_eve " __3

whlch__addmss_dl;cr.lz anci_continuoj.lslx_measuned procass_\zanables¢
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POWER_DISTRIBUTION LIMITS | Provided Jor Information Only.

BASES

g_fmm_elents__of_madg;gi_:g g;gguenqx_._The_DNB_des:Lgn_hasls
ensn:ces_th pmbablllty_that_DNB_Juanoj:_ogcur_on_the_mosL_llmlmng

mmng t:he_mmlmum_DNBR_tQ_the_BE [35JNBnganLL22_£or

ical_and_thimble_cells usin

'gbxmlauon. _and 1.23 for the typical cell and 1.22 for the thimble
wmwmiwm

events are_ assumed_to begin with an_F AH#_J.}I_&_I:hat__sa_t_ljfle s_the
LCO requirements. o

Qperatmn_outSLde__the_LCQ_hmms__xnaz gmducg_mnaqcepj;ablg

the reactor coolant.

APPLICABLE_SAFETY ANALYSES

follow1ng_£uel_de51gn_llm1tL

a_lheuusuuuaasusf pnobab ity a 1_:= the 9
95_ 'S

: he__ﬁuel.__must__not__exceedJN _cal Lgm as__specn.fn.ed_ln
Requlatory Guide 1.77, Rev. 0, May_1974,_and

of shutting_down_ the reactor with_ a minimum_required SDM

with_the highest_worth _control rod_stuck fully withdrawn.

BEAVER VALLEY - UNIT 1 B_3/4 2-4m Change No. 1-024



e R e et

P yT—
r
.

POWER_DISTRIBUTION LIMITS Provided for Information Only.

BASES

2.3 NUCLEAR ENTHAT,PY | NEL_F DR_F¥p;_(Continued)

APPLICABLE_SAFETY ANALYSES (Continued)

For | transxents —that _may be DNB limited, the Reactor Coolant System
flow and F} AH: —are_the core parameters of most importance. The limits

on_EAH ensure_that,the_DNB desn.gn.bas:.s_ls_met_ﬁor_normal _operation,

;hat_DNB w:.ll_not_occnr_on_.the_mosr._llmn.ung_mel_rod_ls.at_leasuﬁj
aLa_SBj_confldence_Jeyg_gmggLs_met_by_llmltmg_the_mlnlmum_DNBR

using_the WRB-2M_CHF correlation, and_1.23 _f or_the_typlcaLcelLand
1.22 for the thimble cell using the WRB-1_ CHF correlation. _ These
values_provide a_high degree of assurance_that the hottest fuel rod

in the core does not experience a DNB.

The_alloyzahle_}z AH_l;mM_anLeaSﬁumh_dacrgamg _power level, This

functionality in FJ} an—is_dincluded in the analyses that provide the

Reactor Core Safety Limi L 2.1.1. Therefore, DNB events
J.n_yzhls:h_the__che__llmlj;s__arg_modeled;lmp__'_ i e this wvariable

value of FN Al in_the analyses. Tikewise all_tnansn.ents__thal_:=m ay_be

DNB_limited are assumed_to_begin with_an_ initial F} ap—2as_a_function
of power level defined by the COLR limit equation.

w&& —as__an input
pa:cameter_._The_Nucleaz:.Heat_Elux_Hot..Channel_Eacton._Fgg ),_and | the

analxses that_yeniz__the_accegi j:ablllt.x»;of the_:l:esultlng peak cladd:.ng'
temperature..

n Contxol__Rod_Inse::t;.on_leLts=" LCO_3,2 A ._"AXIAL_FLUX_DIFEERENCE
JAFD)" ICO 3.2.2, “"Heat Flux Hot Channel Factor Fo(Z)" I.CO 3.2.3,
"Nuclear FEnthalpy Rise Hot Channel Factor (EN.)" and_ 1.CO 3.2.4,

 EAVER_VALLEY - UNIT 1 B 3/4 2-4n Change_No.._1-02




POWER DISTRIBUTION LIMITS E Provided for Information Only.

BASES

EL_FACTOR FNy_(Continued)
APPLICABLE SAFETY ANALYSES (Continued)

Eﬂgmugiz)__a_m_eﬂrg;_pﬂ_mdg_ _using the movable incore
detegtor__s_ystem,= Measurements_are generally taken with the core at,.

Qr_neazb_steady_state_condltlons+__Core_mon1torlng_and_control_nnder
trans;ent__gondltlons

Bank_Insertlon_leltSJ

EXH satisfies Criterion

LCO

gﬁﬂ shall be maintained within the Jlimits of the relationship

zhe_Eﬂﬂ=;imit_identifies_£he=coolant_flow_channel_withﬁthe_maximum
enthalpy rise. This channel has the highest probability for a DNB.

The limiting 1 value_gﬁ_Efﬂ__described_by the eguation_ contained in

the_coLRk_ls_a_deSLQn_xadlal_pgaklng_facho; (nuclear enthalpy rise
hot_channel facto i _ Y. .

1n_hhe_CQLR_fQr_eyexy_lj_RIE_reduchlgn_ln_IHERMAL.EQHER*

APPLICABIT,ITY

dlshrlbntlgns_erm_exceed;gg_the_fuel_des;gn_11m;ts_fgr_DNBR_and_ECI*

ired _because_there_is either

1nsuff1clent_stored_energz_ln_the_fnél_pr_lnsuﬁflglent_gnergx_belng
ransferred_to_the coolant_to ire a_limit_on_the_distribution_of

tQ_FAH_in_other_MODES_JMQDES_Z_thro_gh_sl_have_signiﬁicant_maxgin_to
nhe_DNBR_llmlt_and_LhereerQb=;here_ls_nszeed_xg_zﬁshrlch_EAH:;n

these MODES.

BEAVER VALLEY - UNIT 1 B 3/4 2-40 Change No. 1-024
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POWER _DISTRIBUTION LIMITS

BASES

2 HOT CHANNEL FACTOR FNp_(Continued)

ACTIONS

a. With Fjy_exceeding its limit, reduce THERMAL, POWER to

< 50% RTP and_reduce the Power Range Neutron Flux - High
Trips_ Setpoints to <55% RTP in accordance with_ ACTION_a.
Reducing_RTLtp_dms_RTLincJ:eas es._the_DNB_mangin.and_doas

glat_cgntlnumg__gpﬁratmn_r@ga;na_at__an_amwptahle_lm
power Jlevel with adequate_ DNBR__maxrgin.  The allowed
completion_time of 2 hours to_reduce_ THERMAL_POWER provides
an_acceptable_j:;me_to_reach_the_re.gulrgd_power__leyﬁl_ﬁrom

sensitive operation that may inad

Protection System.

Once__the power level has_ been_reduced to_< 50% RT

ACTION a,_an incore flux map_(SR 4 ust_be obtained
and_the measured value of F ﬁa _verified not to exceed_the

allowed limit at the Jlower power level.  The_ unit_is
provided 22 additional hours to_perform this task over and
above the 2 hours _allowed by ACTION a. The completion_time
of_ZA_honrs_ls__ac;:gg;able_because_Qf_thg _increase_in the

obta:.n__the=:1n___m_=f_l_m¥m_p, perﬁorm_theégp_lmd
calculations, and ggglnate_E?H . Should _a_satisfactory in-

core map_not be completed within the required Completion
Time,_the plant must be placed_in_a_mode_in_which_the ICO
requirements _are not applicable. This_is done by reducing
RIP to less than 5%, i.e., placing the plant_in at Jleast

n__operating ex i
rega::dlng.th time_ ggglned_to.:each_MODE_z_from_ﬁull_power
gondmons_ln_.an_prderly annexr__and__without challenging

plant_systems.

BEAVER VALLEY - UNIT 1 B 3/4 2-4p Change No. 1-024
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BASES

3/4.2.3 NUCLEAR ENTHALPY R
ACTIONS_(Continued).

c. _Jdentification and_ correction of the cause of an out of
limit_ condition_andverification_that F), is within its

specified limits prior to i ncr.easing_THERN_ITL_ROWER-aﬁter_an
out_of limit occurrence, ensures_that_the_cause_that _led to

the F},_ exceeding its Jimit is corrected, and that
subsequent_ operation proceeds_ within_ the 5LCO limit,  This
action_ demonstrates that the FX, imit dis within the

LCO limits prior to exceeding_50% RTP, again prior to
exceeding. 75% RTP, and within 24 hours_after THERMATL, POWER
is 2 95% RTP.

SURVEILLANCE REQUIREMENTS
SR_4.2.3.31

,Ihe__v,alue_of_EgH is_determined by using_the movable incore detector
system to_obtain a flux distribution map. A data reduction_computer
P :cos_:[ram_then_calc_ulai:es__the__maximum_yalue_of__EEH from the measured
flux distyibutions. -

_

Afma::__each_r_ei].zeling,.__E§H —must_be determined in MODE 1 prior to

The_ 31 EFPD_surveillance interwval dis acceptable because_ the power
istribution_changes__relatively slowly over this amount of fuel

buranA_Ac,cordinglx_,_this;snnaeill_ance;lqte::v_al_is_shont__enough_tha,t
the F };‘H —Jlimit cannot be exceeded for any significant period of

operation.
SR_4.2.3.2

The_measured value of F Z‘H _must _be multiplied by 1.04 to account for
measurement uncertainty before making_comparisonsg to the F RH limit.
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POWER_DISTRIBUTION LIMITS Provided for Information Only.

BASES

3422 AND—3/4-2 3 HEAP - PIUX— AND—NUCLEAR—ENTHALPY—HOT —CHANNEL

FACTORS-Fota)—and-—Fi—{Continued)

Fuel—rod-bowing—redueces—the—value—of—the b
ma&ﬂ%a&neé—be%ween—%he—BNBR—va}ﬁe—ﬁsed—tn—ehe—safeey—ana&yses—%&—%3+
and—the—design—timit—{3-231} to—effset—the-—rod-bow—penaltty—and—other
penaltieg—whieh-—may—apply-

FThe—radial—peaking—factor—F, (%) —is—measured—periodically—to—provide
assurance—that—the—het—ehannel—fackteor—Fo{Z)—remains—within—its
+Himits—TFhe—F —%&mi%—fer—RA?EB—?HERMAL—P&%ER—EﬁFHLfEeW&éeé—&n—%he
€ORE—OPERATING—LIMITS—REPORT—was—determined—from—expected—pewer
eeﬁEre}—ﬂmﬁeuver&—evef—ehe~%ﬁ}}—faﬁge—e%—barﬁup—eeﬁdt&ﬁmﬁr—f&—the

4.2.4 UADRANT POWER_TILT TIO PTR
BACKGROUND

The Quadrant Power Tilt Ratio limit ensures that the gross radial
power distribution remains consistent with the design values used in
the safety analyses. Precise radial power distribution measurements
are made during startup testing, after refueling, and periodically
during power operation. The QPTR is routinely determined using the
power range channel input which is part of the power range nuclear
instrumentation (NI). The power range channel provides a protection
function and has operability requirements in LCO 3.3.1. While part
of the NI channel, the power range channel input to QPTR functions
independently of the power range channel in monitoring radial power
distribution. For this reason, if the power range channel output is
inoperable, the power range channel input to QPTR may be unaffected
and capable of monitoring for the QPTR.

The power density at any point in the core must be limited so that
the fuel design criteria are maintained. Together, LCO 3.2.1, "AXIAL
FLUX DIFFERENCE (AFD)," LCO 3.2.4, *QUADRANT _POWER ILT __RATIO
(QPTR) ,” and LCO 3.1.3.6, "Control Rod Insertion Limits," provide
limits on process variables that characterize and control the three
dimensional power distribution of the reactor core. Control of these
variables ensures that the core operates within the design criteria
and that the power distribution remains within the bounds used in the
safety analyses.

BEAVER VALLEY - UNIT1 B 3/4 2-5 AmendmentChange No. 3921-024 |
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INSTRUMENTATION

BASES

3/4.3.1 and_3/4.3.2 REACTOR TRIP SYSTEM _ AND ENGINEERED SAFETY
FEATURES ACTUATION SYSTEM INSTRUMENTATION (Continued)

Table 3.3-1 Action 2 has been modified by two notes. Note (4) allows
placing the inoperable channel in the bypass condition for up to 4
hours while performing: a) routine surveillance testing of other
channels, and b) setpoint adjustments of other channels when required
to reduce the setpoint 1in accordance with other technical
specifications. The 4 hour time limit is justified in accordance
with WCAP-10271-P-A, Supplement 2, Revision 1, June 1990. Note (5)
only requires SR 4.2.4 to be performed if a Power Range High Neutron
Flux channel input to QPTR becomes inoperable. Failure of a
component in the Power Range High Neutron Flux channel which renders
the High Neutron Flux trip function inoperable may not affect the
capability to monitor QPTR. As such, determining QPTR using the
movable incore detectors once per 12 hours may not be necessary.

The following discussion pertains to Table 3.3-3, Functional Units
6.b and 6.c and the associated ACTION 34. The degraded voltage
protection instrumentation system will automatically initiate the
separation of the offsite power sources from the emergency buses.
This action results in an automatic diesel generator start signal
being generated as a direct result of the supply breakers opening
between the normal and emergency buses. The failure of the degraded
voltage protection system results in a loss of one of the automatic
start signals for the diesel generator. Therefore, the ACTION
statement requires the affected diesel generator to be declared
inoperable if the required actions cannot be met within the specified
time period.

The instrumentation functions that receive input from neutron
detectors are modified by a note stating that neutron detectors are
excluded from the CHANNEL CALIBRATION. The CHANNEL CALIBRATION for
the power range neutron detectors consists of a normalization of the
detectors based on a power calorimetric and flux map performed above
1550% RATED THERMAL POWER. The power range neutron detector CHANNEL |
CALIBRATION is performed every 18 months but is not required for
entry into MODE 2 or 1 on unit startup because the unit must be in at
least MODE 1 to perform the test. The neutron detector CHANNEL
CALIBRATION for the source range and intermediate range detectors
consists of obtaining detector characteristics and performing an
engineering evaluation of those characteristics. The intermediate
range neutron detector CHANNEL CALIBRATION is performed every
18 months but is not required for entry into MODE 2 on unit startup
because the unit must be in at least MODE 2 to perform the test. The
source range neutron detector CHANNEL CALIBRATION is performed

BEAVER VALLEY - UNIT 1 B 3/4 3-1j AmendmentChange No. 23951-024 |
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3/4.2 POWER DISTRIBUTION LIMITS

BASES

FThe—speeifications—of—this—seetion—provide—assurance—of—fuel
integrity—during—Cenditien—TI—{Neormal—Operation)—and—II—{Ineidents—of
Moderate—Frequeneyl—events—by+——{a}—maintaining—the—minimum—bBNBR—in
term—Etrangients—and—{(b)}—limiting—the—fisgsie

aceeptance—eriteria—limit—eof 2200°F is-—not—exceeded~

The—definitions—of—hot—ehannel—factors—as—used—in—these
speeifiecations—are—as—followss

elevation—3—divided—by—the—average—fuel—rod—heat—Fflux;
1Tows e e . ol el Tiet 2
rods—

ot 1 of 11 ] 1  with- the hicheo!
integrated—power—to—the—average—rod-power—
3/4.2.1 AXIAL FILUX DIFFERENCE (AFD)

BACKGROUND

) an ¢ L _Lthe ¢ nt_or _axla, )C .SC1 110N SXewing
o_either the_ top or bottom_of the core. By limiting_the amount of
pow istribution skewin eaking_factors_ are consistent with
the assumptions wused din__the safety analyses. _  Limiting _power
istribution_skewing_over time also_minimizes the Xxenon_distribution

skewing, which _is a_ significant factor in_axial power distribution
control.

POWER. _The AFD limits are selected by considering a_range of axial

xenon _distributions_that may _occur as a_result of large variations of
the AFD. Subsecquently, power peaking_factors and power distributions

are_examined to_ensure_that_the loss of coolant_accident (LOCA), loss

exceeded—during—either—mermal—operation—or—in—the—event—of—xenon




Ltiplvi he RATED-THERMAL
POWER—value—by—the—appropriate—fractional THERMAL—POWER—ZIevel—The
periedie-updatingof-the—target—flux-differenece—value—is—neecessary—to
refleet—eore-—burnup—econsiderations—

Altheugh—i-t—is—intended—that—the-plant—will-be—operated—with—the
AXIAL—FEUX—DIFFERENCE—within—the—target—band—about—the—target—£Iux
da.—f—ference—dur—:.—ng——raptd—pl—an‘e——THERMAL—POWER—redaet—xens—eent—re}—red

BEAVER VALLEY - UNIT 2 B 3/4 2-1 Amendment Change No. 462-
028
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POWER—DISTRIBUTTON-LIMITS

BASES

AXFAEL—FLUX-—DIFFERENCE-{(AFD}—{Ceontinued)

ena}ty—deﬁat&en—lﬁnﬂ—eum%a&ve—dur&ng—éhe—prekus—%;—heurs—is
prev—xded-fer—eper&&en—e&’es—xde—ef—t—he—t—arget—band—bu t—wikthin—the

Provisiens—for—monitoring—the—AFb—on—an—automatie—basis—are
derived—from—the—plant—process—eomputer—through—the—AFb—Monitoer
Alarm——The—computer—determines—the—ene—minute—average—ef——each—-ef—the

OPERABLE—excore—detecktor—outputs—and—provides—an—alarm—message
: iately if the AFD £ £ ] o of > of 3 OPERABLE

ehannels—are—outside—thetarget—band—and—the—THERMAL—POWER—ig—greater
WWMMHWW}ER%—PGWER

PGWER—H&Hemp&EHHheﬁ——Ehe—?ena%Ey
deviation—aceumulates—beyond—the—}imits—of—3I—hour—and—2—heurs+
respeetively-

beginning-of—ecore—tife-

3422 —and—3/4-2-3 — HEAT —FLUX—AND—NUCLEAR—ENTHALPY—HOT —CHANNEL
FACTORS FolZ)—and—Fi

normally—only—be—determined—periodiecally—as—s
Speeifieations—42-2—and—4+2-3+——TFhis—periedie—surveillance—is
suffieient—to—insure—that—the—hot—echannel—faector—limits—are
maintained-provided-

a——Control—rods—in—a—single—group—meve—tegether—with-—ne
individual—-red—insertien—differing—by mere—than—=+ 32—steps
from-the—greup—demand-pesition~

deseribed—in—Speeifieation—3-1-3-6~

BEAVER VALLEY - UNIT 2 B 3/4 2-2 Amendment Change
No. 332-028
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POWER _DISTRIBUTION LIMITS

BASES

3/4.2.1 AXIAL _FLUX DIFFERENCE_(AFD) (Continued)

BACKGROUND_ (Continued).

and_ prmudes__an_alarm_message_lmmedlately_lf_t:he_AFD_for.two_or__moz:e
OPERABLE_excore channels is outside its_specified limits. JIf the AFD
monitor is out of service, dindicated AFD for each OPERABLE_excore

channel is manually monitored in_accordance with_ the_ requirements
specified _in_the Licensing_Requirements_Manual.

analyses, typically an operating scheme, Constant Axial Offset
day_operation (See WCAP-8403 (nonproprietary),  "Power Distribution
Control__and _Load_ Following _Procedures," Westinghouse _ Electric
Corporation, Septemb OC requires that the AFD be
controlled _within_a_narrow_tolerance_band_around_a_burnup dependent
target to minimize the variation of axial peaking factors and axial
xenon _distribution during unit maneuvers.

RAOC_QpeI:at:Lng space._ ConmmhlquLopﬁMnngace
constrains the variation of axial xenon_distributions_and axial power

distributions. __ RAOC_calculations assume__a_ wide range of xenon
istributions_and_then_confirm that_ the resulting power distributions

satisfy the requirements of_the_acca.dent_analxses,

requirements.
;[‘_e_RAOC_method oqy. SSee_WCAP__:LQZlS_P_A _Rev;Ls:Lon_lA __'LRelaxatlon of

transients. The_ tentative limits_are adjusted_as_necessary to_meet
the safety analysis requirements.

BEAVER VALLEY - UNIT 2 B 3/4 2-2a Change No,. 2-028
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POWER DISTRIBUTION_LIMITS

BASES

3/4.2.1 AXIAL FLUX DIFFE Continued

APPLICABLE_SAFETY ANALYSES (Continued)
Ihe_llmms__on_the_AED_ensnne_that_the_llmts_Qn_the_Heat_EhnLHQL

Channel.__FacLo_r. _E_Q:! ), _are_not exceeded__during_ either_ normal
operation oxr in the event o enon__redistribution_following_power
changgs,_The_llmLts_on_the_AF_D_also_rest;rlct_the_xang e of power

events with respect to the AFD limits_include the uncontrolled RCCA

bank___withdrawal at power, dropped_ RCCAs, and_ _boron_ dilution
accidents. Condition 2 accidents simulated_to_begin from within_the

AFD limits are used to confirm_the adequacy of the Overpower AT and
Overtemperature AT trip setpoints.

from_ powe:Lley_el hange 3.

Signals  are available _to the operator _ from__ the Nuclear
Instrumentation_ System_  (NIS)_ _excore__neutron_ detectors (I

Chapter 7).  Separate signals are taken_ from the top and__ bottom
detect:ors .. _The AFD _is defined as the ¢ dlfference_ln_normallzed_flux

specified limits.

BEAVER VALLEY - UNIT 2 B 3/4 2-2b Change No. 2-028
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3/4.2.1 AXITAL FIUX DIFFEREN AFD Continued

POWER_DISTRIBUTION_LIMITS

BASES

APPLICABILITY

The AFD requirements are applicable in MODE 1_greater than or equal
to_50% RTP_when the combination of THERMAL POWER and core peaking

factors are of primary importance in_safety analysis.

Eor_AED._Il.:LmJJ:s_dmaalc»ped_usa.ng= @Oﬁ_methodology _the_value_of_the_AED
o 13

noh_lmpontanLln_Lhe_ap—ghgahle_safng_analyseSJ__A_compleLlon_tm
of 30 minutes_is reasonable, based_on_operating_experience, _to_reach

50% RTP without challenging._ rstems...

SURVEILLANCE REQUIREMENTS (SR)
SR_4.2.31.1

This_Surveillance verifies that the AFD, as_ indicated by the NIS
excore_ channel, dis_ within_dits specified limits. _ The suxveillance
interval of 7 davys_is adequate considering_that _the AFD is monitored
bx_a_computer_and_anx dey;atlon_from_regglrements_ls__alarmed.o; the

BEAVER _VALLEY - UNIT 2 B_3/4 2-2c Change No. 2-028
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Replace with Insert B.2-1.

FIGURE-B—3/4—2-1
TYPICAL—INDICATED-AXIAL-—FLUX-DIFFERENCE—(AFD)

VERSBS—THERMAL—POWER-AT-BOL
Axial Flux Differences Limits as_a_ Function_of % RATED
THERMAL_ POWER_for RAOC

BEAVER VALLEY - UNIT 2 B 3/4 2-3 Change No. 2-028 |
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PACTORS—FotZ)—and-Fl ;. —{Continued)
e——The—eontrol—rod—insertion—limits—of-—Speeifications—3+31-3-5

eonditions—a—through-d—abeve;—are—maintained-

When—an—Fg—measurement—is—taken—both—experimental—error—and
manufacturing—toleranee—must—be—alleowed—for——5%—is—the appropriate
experimental—errer—allowance—for—a—full—ecore—map—taken—with—the
. Jetee £ . ; 3 3s g 1 .
allowance—for—manufaeturing—teolerance~

?he—sPeearf—xed—l&mtt—ef—EﬁH—eenEa—rns——an—af—al—}ewaﬁee—ﬁer
unecertainties—whieh—means—that—nermal,—full —power—three—Jeoep

epera&ea——wﬂ—l—resui—’e—rn—FN —less—than—or—equal—teo—the—design—3Iimit
speei—ﬁied—in—t—he—eeRE—GPERA—’IL}NG—-bIMI—TS—REPGRTT

———Fuel—red-bowing—reduces—the—~value—ofDNB—ratie~—Margin—has-been

. i ned—] he—DNBR 1 I in—t] Eot 1 3 &3
Jess Lt ce e} 13 1 1 otl Teg hiel
may—appiy-

?he—rﬂdtai—peak—rng—{eae%er—&yé%)—ts—measufed—per&edteai%y—te

eentrol—maneuvers—over—the—full—range—ef burnup—ecenditiens—in—the
eore~

BEAVER—VALLEY—UNIT2 B—3/4—2-4 Amendment—No—46
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POWER._DISTRIBUTION LIMITS { Provided for Information Only.

BASES

3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR-Fo(Z)
BACKGROUND

;['_h_e=pg;p,os,e._of_the_limits_og.= the values_of Fo(Z) is to limit the

along the axial height (z) of the core.
FolZ) is defined as the maximum Jlocal fuel rod linear power density

divided by the average fuel_ 1rod linear power density, assuming
measure of the peak fuel pellet power within the_ reactor core.

During_power o

measured_process variables.  These I1.COs, along with ILCO 3.1.3.6

"Control Rod_TInsertion Limits," maintain_the core limits on_ power
distributions on_a continuous basis.

Using.__the measured three dimensional power distributions, it ds
possible to derive a measured value for Fo(Z). However, because this
value_represents an_equilibrium condition,_ it does_not include_ the

variations in__the wvalue of Fo(Z) which _are present during
nonequilibrium situations such ag load following or power ascension.




POWER_DISTRIBUTION LIMITS t Provided for Information Only.

BASES
3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR-F o{Z)__(Continued)
BACKGRO! ontinued

! ible variations, the equilibrium value of
Eqizgg._s_aijusted_as_h‘ o(Z)_by an elevation dependent factor that
accounts for the calculated worst case transient conditions.

Core monitoring and__control under non-equilibrium_conditions._ are

accomplished by operating the core within the Jlimits of the
appropriate_ILCOs, including _the limits_on_AFD, QPTR, and_control_rod

b. Dburing_a_ loss of forced reactor_ coolant flow_ accident,

there must be at Jeast 95% probability. at the 95%
confidence_ _lev e 95/95 DNB_ criterion) that the hot

fuel rod_in_the core does not experience a_departure from
nucleate boiling (DNB) condition,.

d.__ The_control rods_must be capable of shutting_down_ the
reactor with a minimum required SDM_with_ the highest worth
control rod stuck fully " withdrawn__as__ specified_ _in
10 CFR 50, Appendix A, GDC 26.

Limits on_Fq

fact:or_assumed__z.n_the___acm.dent_analxses_zemalns valid. ___Other
crj.terj.a_must_also_be_met (e.g., maximum_cladding ox1datlon,_max1mum

Fo(Z) satisfies Criterion 2 _of 10_CFR 50.36(c)(2) (ii).

BEAVER_VALLEY - UNIT 2 B 3/4 2-4a Change No. 2-028
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POWER_DISTRIBUTION_LIMITS

BASES

3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR- E Continued

LCO

The Heat Flux Hot Channel Factor Fo(Z) shall be Jlimited by the

following_relationships:

FolZ) < [ CFQ_/ P) * K(Z) for P > 0.5

K(Z) is_the normalized Fo(Z) as a function_ of core height
provided_in _the COLR, and

P_= THERMAL POWER / RTP
The actual values of CFQ and K(Z) are given in_the COLR; however, CFQ

is _normally a_number on_the order of 2.40, and K(Z) is a function
that looks 1like_the one _provided in Fiqure B_3/4 2-2., Figure B 3/4
2-2 is for illustration purposges only. The COLR_actual unit specific
fiqures_ _are contained_in_the COLR.

For Relaxed Axial Offset Control operation, Fo(Z) is approximated by
EQ(Z)_*,___Q(Z)A_IbAs,__I_lgth_EQ(Z)__ _,Q(Z)_mues_l_::t_h;e:p;s_@@g
limits on Fo(Z) .

An_F 8( Z)_evaluation_requires obtaining_an_incore flux map_in MODE 1.
Erom_the incore flux map results we obtain the measured value, F{(Z).
of Fo(Z). Then,

ES(2) = EQ(Z)_* 1.0815

Where: _ 1.0815 1is a factor that account s.for_fuel_manuf acturin

BEAVER VALLEY - UNIT 2 B 3/4 _2-4b Change No. 2-028
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POWER_DISTRIBUTION LIMITS Provided for Information Only.

BASES

_HEAT FL OT CHANNE CTOR-Fo(Z) (Continued

LCO ontinued

The expression for Fi(Z)_is:

EQ(2)=_E§(2).* H(Z).

where:  W(Z) is a_cycle dependent function_ that accounts for power
distribution___ transients  encountered  during_ _normal

operation. W(z) is included in_the COLR. _ The F§(2z)_is
.calculated_at_egl_lilibrium_cqnditions,A

The Fo(Z) limits define limiting_ values for core
recludes__peak_claddin °

__temperatures_above_ 2200°F during__eithexr a

anal yses Calculatlons__a:ce_perfomed_ln_the_cone_desngn prgcess_td
confirm_that the_ core can be controlled__in_such manner_during

operation_that it can_stay within the LOCA_ Fo(Z) ]_.imitSJ__I£= E_S( Z)
cannot be maintained within the ICO limits, reduction_ of the core

Qower_is_r_eggined_and_iu g (Z)_cannot__be maintained within the

leahlng_the_LCD_lJ.mLts_for_EQ (Z) produces unacceptable_ consequences

1f_a_des19n_ba51s_&V£nLoc:cu::s_whlle__EQ;Z)_15_out:s:Lde_:Lts specified
limits.

APPLICABILITY

The Fo(Z) limits must be maintained in MODE 1 to prevent core power
dlstmbutlons__from_exceedlng the__l;l.mlts assumed__in__the_ safety

EAVER VALLEY - UNIT 2 B 3/4 2-4d Change No._ 2-028




POWER_DISTRIBUTION LIMITS

BASES
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3/4.2.2 HEAT FI, OT CHANNEL FACTOR-Fo (Z) (Continued)

ACTIONS

a,;l_Reducing_'IHERMAL_RQWER_bx_Z_l%_RTP__for_each_l_%;_b_x which

iz)_exceeds_n:s_llmu; __maintaing an accep;able_absolnte

power. density. FQ(Z) is FQ() mulﬂplled_hy_a_f_aci:gr

accountlng_for_manufactumng _tolerances__and__measurement

unce:ctalnt:.eSJ__Fﬁ)__ls_j:he_me,asur_ed_valne_of_EQ (Z). _The

completion time of 15 minutes_provides_an_acceptable time
to_reduce power_ln__an__onderl_z_ _manner__and_without allowing
the_plant to_ remain_in_an wunacceptable condition_for an
WUML@ allowable ggﬁg;mlgxgl

necﬁssar;/_to_cgmply_*mnh_the_decmasgd_maxmum_allgwable

power,;eyeL_Decmaggg ;r_l_FQ( ) would_allow increasing the

maximum_allowable power level and_increasing_ power__up_to
this revised limit.

a.2_A_reduction of_the_Ppwer_RangeJeutron_Flux_High_Tr_ip

Setpo:.nts_by___lj_ﬁor__each_l % by which F Q( Z)_exceeds__its

! ___9.____
wwﬂmw
dlsj:nbutlonsJ__The__comglﬁtlon time of 72 hours is
sufficient considering_ the small likelihood of a severe
transient din this _time period_and the preceding prompt
reduction__in_THERMAL POWER_in_accordance with ACTION a.l.
The maximum_allowable Power Range Neutron Flux - High Trip
Setpoints _initially determined__by ACTION _a.2_ _may __be

affected_by subsequent determinations of_FS(Z) and__would
@WM.MMAWM
;:gdgg_];mns_m_ﬂun_lz_hours_af_the_EQ(Z)_detgmmM

Range_NeutJ:on_Elux__HLgh_TnpzSet:po;.nts*

BEAVER VALLEY - UNIT 2 B 3/4 2-4e Change No. 2-028
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BASES

3/4.2.2 HEAT FL OT CHANNEL FACTOR-Fo(Z) (Continued

ACTIONS_(Continued).

the___small_likellhood' of a_severe txans:.enft:_::.; this__| Et:;Lme

pexiod,_and _the preceding prompt_reduction_in_THERMAIL_POWER
in__accordance with ACTION a.l.  The maximum__allowable

a.3_m y_be_aﬁﬁected_bx_snbs _quent: detgrmlnatj.ons_of_FQ(Z)

and_would_ require Overpower AT Trip_ Setpoint reductions
.wi,thin__'lz_hour_s_of_the_ES(Z)\_de;termination, 1f necessary to
comply with the_ decreased maximum_allowable Overpower_ AT
I . S l . l ]: . Eg (Z) J 3 ]] o .

a.4

=

Verification that_Eg(Z) and__Ew(Z)__have_been_r_estor_ed to

prlor__to_lncreasmg_mERMAL POWER__above_.the_l;Lmlt__lmgosed
by ACTION a.l, ensures_that core conditions during
cperation at higher power Jevels and future operation are

nalyses assumptions.

be performed whenever ACTION a_is entered. Thisg ensures
that SR 4.2.2.2 and SR 4.2.2.3 will be performed prior to
increasing_THERMAIL,_POWER__above the limit of ACTION a.l,
even when ACTION a_is exited prior to performing ACTION
a.4.  Performance of SR 4.2,2.2 and SR 4.2.2.3 _are
necessary_to assure Fo(2) is_ properly evaluated prior to
increasing THERMAL POWER.

a.5 JIf ACTIONS a.l through a.4 are not met within theix
associated_completion_times, the_plant _must be_placed_in _a
MODE_or condition_in_which_ the ILCO requirements_are not

applicable. Thig is - done_bz placing_the_plant_in at_ least
MODE 2 within 6 hours.’

This_completion time is reasonable based on operating
experience regarding the amount of time it takes to reach

MODE_2_from_full power operation_in_an_orderly manner and
without challenging plant systems.

BEAVER VALLEY - UNIT 2 B_légz_ﬁ Change No. 2-028
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POWER DISTRIBUTION LIMITS

BASES

3/4.2.2 HEAT FIUX _HOT CHANNEL FACTOR-Fo(Z) (Continued)

ACTION ontinu

b.1__If it is found that the maximum_calculated value of Fo(Z)
that_can_occur during_normal maneuvers, F g (Z),_exceeds_its

specified l:Lm:Lts, __there_exists_a gotentlal_for_FQ(Z)
_normal o erat;.onal trans:.ent

ghat_even_lf_a_transn.ent_occurred. core_peaklng factors_are

not exceeded..

The_ _implicit assumption is tha Z)___values were
mmmmmmww
EQ(Z) .imes the recal Alues

FQ£ZI__11m1t . _Note that_ complying_ with_ this_action__
reducing AFD_limits) m: _a.lsp_resnlj:_ln_a_poﬂer_:educj:mn,_

Hence the_need for ACTIONS b.2, b.3_and b.4.

b.2__A_ reduction_of the Power Range_ Neutron Flux-High__Tri

Setpo:mts_bx__.ls__ior_each_lf_bx_whlch the_max1mum

gsz_hours_ls_sufimlent cons:.der;.ng= the_small_ likelihood
of a_severe transient in this time period and the preceding

prompt_reduction_in_ THERMAL_POWER_as_a result of reducing
AFD limits_jin_accordance with ACTION b.1.

reduced, is_a_conservative action_for protection_against
the_consequences_of severe_ transients with_unanalyzed power
dlstrlbutn.onsJ_Thg __completion tJ.me of_72__hours_z.s

BEAVER_VALLEY - UNIT 2 B 3/4_2-4g Change_No._ 2-028
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POWER_DISTRIBUTION. LIMITS l_Promded Jor Information Only.

BASES

3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR-Fo(Z) (Continued)
ACTION ontinued

MWQQEQ(Z)%EQ(Z)JWM

g;;gy_agle_ppne_r:l;mMmpgsed,_by_Amon_le_gn sures that

core_conditions_during operation_at_higher power levels and

future operation are consistent with safety analyses
assumptions..

: . :
mc:ceas:.ng q_THERMAL_POWER above_the limit of ACTION b . ; .
even_ _when ACTION b is exited prior to performing

ACTION b.4. Performance_of SR 4 ,_2_.24Land_SRAJJ,3Jne

increasing THERMAL_POWER..

applicable. This_is_done by placing_the plant in_at_least
MODE 2 within 6 hours,

Ihls__complﬂmon_tlme_ls_masonable_based_on__opanatlng
experience regarding the amount of time it takes to 23

SR__4.2.2.1

:mtemal_cpndltj.ons ._Lg ,;.__4¢2..242_.b_and_4;242434b ,_that_regglms
verification that F Q( Z)_and_F Q( Z)_are within_ their specified limits

BEAVER_VALLEY_ - UNIT 2 B_3/4 2-4h Change _No._ 2-028
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BASES

3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR-Fo(Z) (Continued)
SURVEILLANCE REQUIREM inue:

MSLEQ(Z)&_LEQ(Z)_Cind_DQt_hm_p Mn_measured_ln

:equlneuetgmmatmn_of_the_s;panametgm_befom_exceadmg_lhm

This_ensures that some determination_of F Q( Z )gnd_EQ (Z)_are made at a

;I.QweLpomer_leyeJ._at_whl,ch__adeggate__mang1n_J.s.ayan.lable__befg_r_e_g_ oing
to 100% _RTP. Also, this surveillance_ _intexrval_condition, togethexr
with the surveillance interval condition requiring verification of

gg( Z )_and_Eg( Z)_following a_power increase_of more than_ 10%, ensures

leyﬂl_ab,oyg_the_lasumﬁlgatmm__lj:_onlx_rﬁgglreu.enhcation

after _a_power level 1is achieved for_extended_operation__that _is

Verification that F Q( Z)__is within_ its specified limits involves
increasing F 0 ( Z2)_to allow_for manufacturing tolerance and measurement

gnce:;tainties__in_o;t:der__to_objzain_E8( Z).__ Specifically ,_Eg( Z)_is_the

measured vamuugg):btamed_fmm_lncor_e_flnx_map_:esul!;s__and
Eg(2).= Eg(2)_1.0815. FG(2)_is then compared to its specified limits.

Ihe_lz.mz.j:__vuth_whlch_E 0(Z2)_is_compared varies inversely with power

aboyg_SDj_RTP_and_dlrecr.ly_m.tLa_fnnc,tlon_call_e_g=K_L _)=proy;ded_1n
the COLR..

Performing_this__ surveillance_in_,MODE_l_prior to__exceeding._75% RTP
ensures__that | the_FQ(Z);L;mu:_J.s_met _when_RTP _is achleyed._because

BEAVER_VALLEY - UNIT 2 B_3/4 _2-43 Change_No._ 2-028
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POWER_DISTRIBUTION LIMITS ! Provided Jor Information Only.

BASES

3/4.2.2 HEAT FLUX HOT CHANNEL_FACTOR-Fq(Z)
SURVEILLANCE REQUIREMEN ntinued

If THERMAL _POWER__has__been_ increased by 2= 10% RTP since the last
determination of FS(Z). another evaluation of this factor is required
12_hours_after achieving_equilibrium_conditions_at this_higher power
level (to__ensure that ES(Z) values are_being_ reduced_sufficiently
mith_p,,omr_incmase__to_sj:a'T_wij:hin_the_LCO_limij:s)_L

Ihe_snnLelllance_lntﬁmal_of_Bl_EFPD_ls_adeggate_.tq_monn:or_th

are, however, conservatively calculated_ by considering a wide xange
of unit maneuvers_in_normal operation. The maximum_peaking_factor
mc:ease_oyﬁr_sxeadx_sj:ate_lalugg ,___calculated_as_a_ﬁuncj:louf_cgre

__peakin

factor, FE Q(Z),_bz_wQZI_g:Lves_the_maxn.mum_FQ( ) calculated to_occur in
normal operation, F{(Z).

:I‘he_limij:_with_which_l?g( Z)_is compared_varies__inversely with power

above 50% RTP and directly with th nctio __provided_in the
COLR...

BEAVER_VALLEY - UNIT 2 B 3/4 2-43j Change No. 2-028
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Provided for Information Only.

BASES

3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR-Fq(Z)
SURVEILLANCE REQUIREMENTS (Continued)

llmlj;lng_n.n__the_safﬁt;y analxﬁes_and_because_of__the_dlfilculi: of
making_a_precise measurement in_ these_ regions.

This_surveillance _has been modified_by Note (4) that specifies in
part "If measurements Jindicate that _the maximum_over =z of
=[E.E;(Z) /K(Z)]_ has_dincreased_...". This statement_ refers to the fact

that both F 8( Z)_and_XK_are functions of the axial height. At each
applicable core elevati on__th_e_ratio_of_E S( Z)/K(Z) is calculated_to

mmw_@%@@yw@usmm
ac:s:mml:_fs)r_a.ny__z.rm::saase_t:.s)__EQ(Z)= that may occur and cause the Fo(Z)

If the two most recent Fo(Z) evaluations_ show_ an_increase in_ the
expression _maximum_over z of_l=_E§8(Z) K(Z) 1., it is required to_meet

mﬂ%@@@w;h_g(z)éwﬁ_u%%
factor of 1.02 or by an appropriate factor spec
{See WCAP-10216-P-A, Revision_ 1A, "Relaxation__of of__Constanl:_Ax1al
Offset Control-Fo—Surveillance Technical Specification,” February,
1994) or to evaluate Fo(Z) more frequently, each 7 FEFPD.  These
alternative requirements prevent Fo(Z) from exceeding its Jlimit for
any significant period of time without detection.

Performing the Surveillance in MODE 1 prior to exceeding 75% RTP
ensures_that _the Fo(Z) ;;mlt__ls_met_when_RILls.achleyﬁd __because
peaking_factors are generally decreased as_

leyelSJ
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POWER _DISTRIBUTION LIMITS Provided for Information Only.

BASES
3 EAT FLUX HOT CHANNEL FACTOR-Fg(Z)
SURVEILLANCE REQUIREMENTS inued

be__done_ more_fj:eggentlx if re gt_n:ed by the_results_of__FQ( )
evaluations..

The surveillance interval of 31 EFPD is_ adequate to_ monitor the
change_of power ¢ dlstr;butlon_because such_a change_ls__suffn.cn.ently

)C i -he_core so that the fuel desiaqi i i
exceeded and _the_accident _analysis assumptlons__remaln _valid. __The
desic its _on loca nd_integrated fuel rod_ peak power

density axe_e ressed__z.n t:erms _of hot__channel factors. _ Control of

_F_.Z'H_is__deiined_as_the_ratio_of_the_inte ral of the linear power

typically decreases_with_fuel burnup.

EN AR —1s__not directly measurable but is inferred from a_ power

distz:ibution, map_obtained_with the movable__incore detector_system..
Specifically, the results gf_the_thrge_dlmenmnaLppwer_d1sj:nhutmn
map_are analyzed by a_computer to determine F Aﬂdhlsmctous

we _ ower_operation,.
l:he.qlobal_nower_dlsmbumn_ls_monn:omd_bv_LCO__B_.z 1, "AXIAL FLUX

B 3/4 2-4] Change No. 2-028
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POWER _DISTRIBUTION LIMITS Provided for Information Only.

BASES

-BACKGROUND_ (Continued).

The_COLR_provides peaking_factor_ limits_that ensure_that_the_desi n

has;s_xalue_qf_the_de artune_fmm_nucleate_ballln i ej:_fm:
W___Mw_i_w_“_
ensures the _pmbahlllgy_that_DNB_w;ll_noL_Qc;m;_on.the_mosr_llm;tln

:Euel_rod.ls at_least_ssf_at _a_95% ¢ conf:.dence_level ___I[‘hls is_met_ by

@MMMM

events are_ assumed_ to_ beg in_with an FY ap—Yalue that satisfies the
Lco_mggirementSA
enatlon__onts;de__the__LCQ_llmU:s_ma ro,duqe__unaccg le

the_reacjzor_coolant

APPLICABLE SAFETY ANALYSES

follomng__fuel_des lgn_llmLtL

a.__ There must be at_ Jleast 95% probability at__the 95%
confidence leve the_95/95 DNB_criterion) that_the_ hottest

fuel rod _in the core does not_experience_a_DNB_condition,.

w1th_J:he_hlghest_won:h_control_rod_s tuck_fullx_w.t thdrawn.

BEAVER_VALLEY - UNIT 2 B 3/4 2-4m Change _No. 2-028
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BASES

APPLICABLE _SAFETY ANALYSES (Continued)

For_transn.ents_that:_maz_be_DNB_lJ.mJ.ted. the Reactor Coolant System

ﬁleLand_E aH: =ane_the_cm:e=parame1;ers_af_4nos£_1mpm:tanca._mhe_llm1ts

moderate frequency. The DNB degic
that_DNBJull_nol:_occur_on_the_masjz_llmLtlng_ﬁuel.rod_ls_at_least_9,51
at_a_95% confidence level. This is met by limiting_the minimum DNBR
to the 95/95 DNB_criterion of 1.22 for typical and_thimble cells
using_the WRB-2M_CHF correlation, and 1.23 for the typical cell and
1.22 for the thimble cell wusing the WRB-1 CHF correlation._ These
values provide a_high_ degree of assurance that_the hottest fuel rod
in_the core does not experience a DNB.

functlonallty_ln_}? Al is_dincluded_in_the analyses_ that provide the

Reactor Corxre Safe _L:.m L_2.1.1. Therefore, DNB events
MWMQMAM

xglue..ofg ap—in_the analyses. Tikewise, all transients that may be
DNB_limij:ﬁed_ar_e_assumed_to_be_gin_with_an__initial_EEH as_a_function

parameter. The Nuclear Heat Flux Hot_ Channel Factor, Fo(Z), _and the
axial peaking factors are also indirectly modeled_in the ILOCA _safety
analyses_that verify the acceptability of the resulting peak_cladding
temperature..

ensure that the initial conditions assumed in_the safety and accident
analyses remain valid. The following I,(Os ensure this: 1.CO 3.1.3.6,

"Control Rod_ Insertion ILimits" I.CO_3.2.1, "AXIAL_ _FLUX_ DIFFERENCE

(AFD)" T1.CO 3.2.2, "gear'_}\‘ilg_,_ljm:_Channe1__F_<'=\cj:or_EQ=(_ZA)L_=T_..~ 0_3.2.3,
M’Nuclear FEnthalpy Rise Hc ? AH L' _and 1.CO 3.2.4,

BEAVER _VALLEY - UNIT 2 B 3/4 _2-4n Change No. 2-028
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BASES

APPLICABLE _SAFETY ANALYSES §Continued)

EAH _anuowm_u—g_m the movable incore
get tor system. Measurements are =gene1:aljl.y__t:aken_w,n:h_t:he core_ at,.

or_near, s! teady_s tate_condltlon&.__(:one_monlto g_and_contxol_under

Bank_Ins ert J.on_lel_ts.._

_I_IEH _satisfies Criterion 2 of 10 CFR 50.36(c) (2) (ii).
LCO

Fgﬂ, shall be maintained within the Jlimits_ of the relationship
proxlded_ln_the_CQLL

The F §H —limit identifies the coolant flow_channel with_the maximum
enthalpy rise. This channel has the highest probability for a DNB.

The limiting_value of F Eﬂé;m_gbgyihezguation.qontained_in
the COLR, is a_ desic n_rad kJ.n _facto nuclear enthalpy rise

w&meeSLQMMQ%

Applicability in_othexr MODES is_not_required_because there_ is either
insufficient stored energy in the fuel or insufficient energy being

transferred to_the coolant to_require a limit_on_the_ _distribution_of

core_power. Specifically, the design bases_events_that are sensitive
to_EIgH_in —other MODES (MODES 2 through_ 5)_ have significant margin_to

the DNBR limit and therefore, there is no_need to restrict F) AH: —in
these MODES.
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POWER_DISTRIBUTION_ LIMITS Provided for Information Only.

BASES

ACTIONS

a. Hith EXH exceeding dits Jimit, reduce THERMAT, POWER_to
Qj.).%_RT_JLand__zzesiugg= the Power Range_Neutron_ Flux - High
Trips_Setpoints_ to _<55% RTP in_accordance_with_ ACTION_a..

Reduclng_RTLtQ_s_Sp;%.RTLlncreas es.the_DNB_maz:gJ.n_and_dQes

ing__operation rem:
power_lev_el_wmh__adgggate_DNBR__margln . The _allowed
completion_time of 2 hours_ to_reduce THERMAL_POWER_provides
an_acceptable time to reach_the required power level from
full power operation without allowing_the plant_ to remain
in_an_unacceptable condition_for an_extended period of
jzimeJ__:I‘he_allowed_comple_tion_time_of_4_hour_s_to_:r_ese_t:.the

= » ‘_! Il »
sensulm_opemtmn_thauay_lnadymgntly_tnp_the_Reagtor

Protection_System.

b. Once the_ power_level has been reduced to__< 50% RTP pex
ACTION_ a, an incore flux map (SR 4.2.3 ust _be obtained

and_the measured value of F IZH ~Vverified not to exceed the

all owed_limit_at_the_lo_weri:power__l_ey_e 1. The__unit is

gmvided_zz_addihignal_hours_to_pe:cfonn_this__task_oxer_and
above_the_2 hours_allowed by ACTION a.__The completion_ time

of_ZA_hours_ls_accegjzable_because__of_the_:mcxease_ln_the

@wuwd@gal;ygpg@ng:ew
has__indicated that_ this completion_time is sufficient to

obtain__the incore flux map, perform the required
calculations, and evaluate E,EH . Should a satisfactory in-

coxe.mag_noh_he__cpmpleted_WLthln.the_regg. :u:ed__Cnglgi_:;gn

J:egglrﬁments_ane_no;=§p_gl;gahleA__Thls_J.s_done_b}{_reduclng
ODE_2  thi > The ]] —4 C > -
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BASES

3/4.2.3 NUCLEAR ENTHALPY RISE HOT CHANNFEI, FACT _{(Continued)
ACTIONS_(Continued).

c. Jdentificatijon and_ correction of the cause of an_out of
limit condition and_verification that F., is within_its
specified limits prior to_increasing THERMAL POWER after an
out_of limit occurrence, ensures_that the_cause_that led_to
g_l_l‘ EIA‘IH z N o l 1 o N | . . | 1 2 | 1 al:
subsequent operation proceeds within_the ILCO limit. This
action demonstrates that the__EEH limit dis within the
LCQ_limiLs__priQr_j:p_excee,dingji_RIg,_ag ain__prior to
exceeding_ 75% RTP, and_within_ 24 houxrs_after THERMAL_POWER
is_> 95% RTP.

SURVEILLANCE REQUIREMENTS
SR_4.2.3.3

The value of Fjhy,

s_zsLenl_to_ohtaiT_a_ilnx_disLnihutiQn_tnapJ_A_data_reducj:ion_comggter
program_then calculates the maximum value of F XH —from the measured

After each refueling ,_EXH must be determined in MODE 1 prior to

The 31 EFPD surveillance interval 1is_ acceptable because_the_ power
distribution changes_relati r__slowly over this__amount of fuel

bumupdcc&dingly_,_tﬁis_snnrgillanceJ.nt_efnzal_is_shorht_enough_that
the F,,_limit cannot be exceeded for any significant period of
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POWER_DISTRIBUTION LIMITS

BASES

3/4.2.4 OQUADRANT POWER TILT RATIO (OPTR)

BACKGROUND

The Quadrant Power Tilt Ratio limit ensures that the gross radial
power distribution remains consistent with the design values used in
the safety analyses. Precise radial power distribution measurements
are made during startup testing, after refueling, and periodically
during power operation. The QPTR is routinely determined using the
power range channel input which is part of the power range nuclear
instrumentation (NI). The power range channel provides a protection
function and has operability requirements in LCO 3.3.1. While part
of the NI channel, the power range channel input to QPTR functions
independently of the power range channel in monitoring radial power
distribution. For this reason, if the power range channel output is
inoperable, the power range channel input to QPTR may be unaffected
and capable of monitoring for the QPTR.

The power density at any point in the core must be limited so that
the fuel design criteria are maintained. Together, LCO 3.2.1, "AXIAL
FLUX DIFFERENCE (AFD)," LCO 3.2.4, XQUADRANT POWER__TILT RATIO
{QPTR) ,” and LCO 3.1.3.6, "Control Rod Insertion Limits," provide
limits on process variables that characterize and control the three
dimensional power distribution of the reactor core. Control of these
variables ensures that the core operates within the design criteria
and that the power distribution remains within the bounds used in the
safety analyses.

APPLICABLE SAFETY ANALYSES

This LCO precludes core power distributions that violate the
following fuel design criteria:

a. During a large break loss of coolant accident, the peak
cladding temperature must not exceed 2200°F in accordance
with 10 CFR 50.46;

b. During a loss of forced reactor coolant flow accident,
there must be at least 95 percent probability at the
95 percent confidence 1level (the 95/95 departure from
nucleate boiling (DNB) criterion) that the hot fuel rod in
the core does not experience a DNB condition;

c. During an ejected rod accident, the fission energy input to
the fuel must not exceed 280 cal/gm in accordance with the
indicated failure threshold from the TREAT results (UFSAR
15.4.8), and

BEAVER VALLEY - UNIT 2 B 3/4 2-5 AmendmerntChange No. #52-028
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3/4.3 INSTRUMENTATION

BASES

4.3.1 and_3/4 2 REACTOR _TRIP SYSTEM_ AND ENGINEERED SAFETY
FEATURES ACTUATION SYSTEM INSTRUMENTATION (Continued)

Table 3.3-1 Action 2 has been modified by two notes. Note (4) allows
placing the inoperable channel in the bypass condition for up to 4
hours while performing: a) routine surveillance testing of other
channels, and b) setpoint adjustments of other channels when required
to reduce the setpoint in accordance with other technical
specifications. The 4 hour time limit is justified in accordance with
WCAP-10271-P-A, Supplement 2, Revision 1, June 1990. Note (5) only
requires SR 4.2.4 to be performed if a Power Range High Neutron Flux
channel input to QPTR becomes inoperable. Failure of a component in
the Power Range High Neutron Flux channel which renders the High
Neutron Flux trip function inoperable may not affect the capability to
monitor QPTR. As such, determining QPTR using the movable incore
detectors once per 12 hours may not be necessary.

The following discussion pertains to Table 3.3-3, Functional Units
6.b and 6.c and the associated ACTION 34. The degraded wvoltage
protection instrumentation system will automatically initiate the
separation of the offsite power sources from the emergency buses.
This action results in an automatic diesel generator start signal
being generated as a direct result of the supply breakers opening
between the normal and emergency buses. The failure of the degraded
voltage protection system results in a loss of one of the automatic
start signals for the diesel generator. Therefore, the ACTION
statement requires the affected diesel generator to be declared
inoperable if the required actions cannot be met within the specified
time period.

The instrumentation functions that receive input from mneutron
detectors are modified by a note stating that neutron detectors are
excluded from the CHANNEL CALIBRATION. The CHANNEL CALIBRATION for
the power range neutron detectors consists of a normalization of the
detectors based on a power calorimetric and flux map performed above
4550% RATED THERMAL POWER. The power range neutron detector CHANNEL |
CALIBRATION is performed every 18 months but is not required for
entry into MODE 2 or 1 on unit startup because the unit must be in at
least MODE 1 to perform the test. The neutron detector CHANNEL
CALIBRATION for the source range and intermediate range detectors
consists of obtaining detector characteristics and performing an
engineering evaluation of those characteristics. The intermediate
range neutron detector CHANNEL CALIBRATION is performed every
18 months but is not required for entry into MODE 2 on unit startup
because the unit must be in at least MODE 2 to perform the test. The
source range neutron detector CHANNEL CALIBRATION is performed every
18 months but is not required for entry into MODE 2 or 3 on unit

BEAVER VALLEY - UNIT 2 B 3/4 3-4 AmendmentChange No. 922-028 |
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34 Axial Flux Difference (AFD) Monitor Alarm

LICENSING REQUIREMENT SURVEILLANCES

LRS 34.1

This surveillance is only required to be performed when the AFD monitor alarm is
inoperable and power is above 4550% RATED THERMAL POWER. Assume-logged
values-of-the-AFD-exist-during-the-preceding—time-intervak—Monitor and log the
indicated AFD for each OPERABLE channel at least once per hour for the first 24
hours and at least once per 30 minutes thereafter. -Menitor-the-indieated-A¥D-for-each
OPRERABLEE-excore-channel-at-least-once-per-hour-for-the-first-24-hours-after-restoring

the-AFD-monitor-alarm-te-OPERABEE-status—LRS 1.2.3 is not applicable.

3.4-1 Revision 9 I




Provided for Information Only. |
LICENSING REQUIREMENTS MANUAL '
4.1 CORE OPERATING LIMITS REPORT

'BVPS-1

[. (TP o S S G PN

This Core Operating Limits Report provides the cycle specific parameter limits developed in
accordance with the NRC approved methodologies specified in Technical Specification
Administrative Control 6.9.5.

Specification 3.1.3.5 Shutdown Rod Insertion Limits

The shutdown rods shall be withdrawn to at least 225 steps.*

Specification 3.1.3.6 Control Rod Insertion Limits

Control Banks A and B shall be withdrawn to at least 225 steps.*

Control Banks C and D shall be limited in physical insertion as shown in Figure 4.1-1.*

Specification 3.2.1 Axial Flux Difference

The Axial Flux Difference (AFD) acceptable operation limits are provided in Figure 4.1-2.
———NOTE—The—target—band—is—7%—about—the—target—{flux—from-0%—to—100%—-RATED
THERMAL-POWER-

The-indieated-Axial-Fux-Difference:

———a——Above-90%RATED-FTHERMAL-POWER—shall-be-maintained—within-the +7%
target-band-about-the-targetflux-difference:

— b~ Between-50%-and-90% RATED-FHERMAL POWER-is-within-the-limits-shown-on
Figure-4:1-2:

—e——Below-50%RATED-THERMALPOWER-may-deviate-outside-the-target-band:

Specification 3.2.2 Heat Flux Hot Channel Factor - Fo(Z) and-F,,-Limits

—FB= ‘ rP>0:5
Fo(Z)< [9%]* K(2)  forP>05
S
E_Q(z);[‘if SQ] *K(Z) ~ for P< 0.5

THERMAL POWER
RATED THERMAL POWER

Where: CFgCEQ=2-22.4 P=



K(Z) = the function obtained from Figure 4.1-3.
*As indicated by the group demand counter

BEAVER VALLEY - UNIT 1 4.1-1 COLR 7
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Fhe F,, limits{E, ()} Hor RATED-THERMAL-POWER-within-specifie-core-planes-shalt-be:
Fuylly=Fuy xy CHP))
Where—For-all-core-planes-eontaining-D-Bank:
—FyRTR)<1-74
—Forunrodded-eore-planes:
—F, (RTP)<1-68-from-1-8-fi-elevation-to-2:3-fi-elevation
—E,yRTP)y<I1-73from23fi—elevation-to3-7-fi-—elevation
—FyRTP)<1-79from3-Ffi-elevation-to-5:8-fi-elevation
—F,yRFP)<1-81-from-58-fi-elevation-to-F4-fi-elevation
—F,yRTP)<1-74-fromF4-fi-elevation-to-8:9-fi—elevation
—F/RFP)<1-60-from-8:9-fi-elevation-to-102-fi-elevation |
—PF,,—0:2

—P=—THERMALPOWER—
——RATED-FHERMAL-POWER

HgmH&HmﬁdeHhmwémmAem}?eﬂdng—&etoHimeﬁehme—pemﬁquﬁPm
funetion-of-axial-core-height-during-normal-eore-operation:
F§(2)=F)(z)* 10815

Fg (2).=F§(2) 2 W(2)

The Heat Flux Hot Channel Factor - Fo(Z) limit is defined by:

[ crQ 1|,

FQ @< -m] K(Z) forP>0.5
[ CFQ ],

FQ Z)< _bS"‘T(Z)] K(Z) forP<0.5

W(Z) values are provided in Table 4.1-1.

The Fo(Z).penalty function, applied when the analytic Fo(Z) function changes by more than 2% in a
month, is provided in Table 4.1-2.




Specification 3.2.3 ﬁuclear.EnthaIpy_RiseHoLChannelI{actor;FNéu

FNan < CFan * (1 + PFay (1-P))

Where: CFAH =1.62
PFan=0.3
P= THERMAL POWER
RATED THERMAL POWER
BEAVER VALLEY - UNIT 1 4.1-2

COLR 7
Revision 41
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Specification 3.3.1.1 Reactor Trip System Instrumentation Setpoints, Table 3.3-1 Table Notations
AandB

Overtemperature AT Setpoint Parameter Values:

Parameter Value

Overtemperature AT reactor trip setpoint K1 <1:2591,242
Overtemperature AT reactor trip setpoint Tavg coefficient K2 > 0:016550.0183/°F
Overtemperature AT reactor trip setpoint pressure coefficient K3 > 0:0008610.001/psia
Tavg at RATED THERMAL POWER T' < 576:2580.0°F
Nominal Pressurizer Pressure P'>2250 psia
Measured reactor vessel average temperature lead/lag time constants  1; > 30 secs

T2 £ 4 secs
Measured reactor vessel AT lag time constant 14.5 6 secs
Measured reactor vessel average temperature lag time constant 35.< 2 secs

f (Al) is a function of the indicated difference between top and bottom detectors of the power-range

nuclear ion chambers; with gains to be selected based on measured instrument response during plant
startup tests such that: 15

) for q, - qy between -3$48 percent and %ﬂm |
RMAL POWER in the top and bottom halves of the core respectively, and q; +

37 qy is total THERMAL POWER in percent of RATED THERMAL POWER). 37
(ii) for each percent that the magnitude of (q: - qv) exceeds -36-48 percent, the AT trip setpoint |

shall be automatically reduced by 2:0 percent of its value at RATED THERMAL
POWER. 15

2.52 (iii) for each percent that the magnitude of (q; - qy) exceeds ) fftrcent, the AT trip setpoint l
shall be automatically reduced by 4-591.47 percent of its value at RATED THERMAL
POWER.

Overpower AT Setpoint Parameter Values:

Parameter Value,

Overpower AT reactor trip setpoint K4 < 1.09161.085

Overpower AT reactor trip setpoint Tavg rate/lag coefficient K5 > 0.02/°F for increasing
average temperature
K5 = 0/°F for decreasing
average temperature

BEAVER VALLEY - UNIT 1 4.1-7 COLR 7
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Table 4.1-1 (Page 1 of 2)
W(Z) Values
Exclusion | Axial | Elevation 150 3000 10000 18000
Zone |Point| (F) |MWDMTU |MWD/MTU | MWD/MTU | MWD/MTU

X 61 0.00 1.0000 1.0000 1.0000 1.0000 I

X 60 0.20 1.0000 1.0000 1.0000 1.0000 |

x 59 0.40 1.0000 1.0000 1.0000 1.0000 |

X 58 0.60 1.0000 1.0000 1.0000 1.0000 |

X 57 0.80 1.0000 1.0000 1.0000 1.0000 I

x 56 1.00 1.0000 1.0000 1.0000 1.0000 |

P 55 1.20 1.0000 1.0000 1.0000 1.0000 I

x 54 1.40 1.0000 1.0000 1.0000 1.0000 |

x 53 1.60 1.0000 1.0000 1.0000 1.0000 I
52 1.80 1.3782 1.3227 1.2640 1.2794 |
51 2.00 1.3543 13023 12457 1.2616 I
50 2.20 13296 1.2829 1.2267 1.2430 |
49 240 1.3026 1.2630 074 1.2237 I
48 2.60 1.2802 1.2425 1.1877 1.2041 |
47 2.80 1.2668 1.2220 1.1683 1.1840 I
46 3.00 1.2562 2032 1.1518 1.1646 I
45 3.20 1.2449 1.1904 1423 .1586 |
44 3.40 1.2334 1.1821 1.1385 1.1576 |
43 3.60 1.2240 1.1735 1.1353 1.1553 I
42 3.80 1.2163 1.1640 1.1315 1.1581 |
41 4.00 1.2098 1.1573 1.12 1.1638 I
40 4.20 1.2037 1.1540 246 L1682 |
39 4.40 1.1967 1.1497 1.1234 11718 |
38 4.60 1.1890 1445 1.1221 1.1742 I
37 4.80 1.1805 1.1389 .1201 1.1756 |
36 5.00 11713 11327 11176 11757 I
35 5.20 1.1619 1.1264 1.1134 1.1740 I
34 5.40 1.1504 1.1176 11135 11736 I
33 5.60 1.1432 11113 1.1218 1.1796 |
32 5.80 L1514 1.1187 11355 1.1947 I
31 6.00 L1608 1.1293 1.1524 1.2096 I

Note: Top and Bottom 15% Excluded

BEAVER VALLEY - UNIT 1 4.1-10 COLR
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Table 4.1-1 (Page 2 of 2)

W(Z) Values
Exclusion | Axial | Elevation 150 3000 10000 18000
Zone |Point| (F) |MWD/MTU |MWDMTU | MWD/MTU | MWD/MTU
30 6.20 L1669 11417 1.1697 1.2215 I
29 6.40 11726 11527 1.1855 12319 I
28 6.60 11769 1.1626 1.1999 1.2402 |
27 6.80 1.1797 11714 1.2129 1.2468 I
26 2.00 11812 11786 1.2242 1.2526 |
25 7.20 1.1813 11841 1.2336 1.2583 |
24 7.40 11822 1.1904 1.2410 1.2621 I
23 7.60 1.1827 1.1963 1.2462 1.2632 |
22 1.80 L1811 1.2003 1.2491 12621 I
21 8.00 1.1780 1.2024 1.2496 1.2585 |
20 8.20 11732 1.2031 1.2476 1.2526 I
19 8.40 11667 1.2015 1.2429 1.2443 |
18 60 83 .1978 1.2356 1.2337 |
17 8.80 11501 11971 2268 2213 I
16 9.00 1.1485 1.2035 1.2259 12056 I
15 9.20 1.1544 1.2163 1.2348 .1926 |
14 9.40 1.1580 2296 2410 1.1976 |
13 9.60 1.1622 1.2414 1.2504 1.2087 |
12 9.80 1680 1.2528 .2653 1.2184 |
1 10.00 11726 1.2648 1.2817 1.2278 |
10| 1020 1.1736 1.2753 1.2965 369 |
X 9 10.40 1.0000 .0000 0000 1.0000 [
X 8 10.60 1.0000 1.0000 .0000 000 I
X 1 0.80 1.0000 0000 1.0000 1.0000 I
X 6 11.00| 10000 1.0000 1.0000 1.0000 |
x 5 1120 1.0000 1.0000 1.0000 1.0000 |
x 4 1140 0000 1.0000 1.0000 1.0000 |
X 3| 1L60 1.0000 1.0000 1.0000 1.0000 I
x 2| 1180 -1.0000 ~ 1.0000 1.0000 1.0000 |
X 1| 1200 1.0000 1.0000 1.0000 1.0000 l
Note: Top and Bottom 15% Excluded
BEAVER VALLEY - UNIT 1 4,1-11 COLR
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Table 4.1-2
Eqo(Z) Penalty Factor

Cycle Burnup (MWD/MTU) Fo(Z) Penalty Factor

All Bumups 1.02

Note: The Penalty_Factor, to_be applied to_Fo(Z) in_accordance with Technical Specification

Surveillance Requirement 4.2.2.3, is the maximum_factor by which Fq(Z) is expected to
increase over a 39 Effective Full Power Day.(EFPD) interval (surveillance interval of 31 EFPD

plus_the_maximum _allowable_extension not_to_exceed _25% _of the_surveillance_interval _per
Technical Specification Surveillance Requirement 4.0.2) starting from the burup at which the
Eq(Z).was determined.

BEAVER VALLEY - UNIT.1 4.1-12 COLR
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B.3.3 METEOROLOGICAL MONITORING INSTRUMENTATION

The OPERABILITY of the meteorological instrumentation ensures that sufficient meteorological data
is available for estimating potential radiation doses to the public as a result of routine or accidental
release of radioactive materials to the atmosphere. This capability is required to evaluate the need for
initiating protective measures to protect the health and safety of the public and is consistent with the
recommendations of Regulatory Guide 1.23, "Onsite Meteorological Programs."

B.3.4 AXIAL FLUX DIFFERENCE (AFD) MONITOR ALARM

Surveillance of the AFD verifies that the AFD, as indicated by the Nuclear Instrumentation System
(NIS) excore channels, is within its limits. During operation above $550% RATED THERMAL |
POWER, when the AFD monitor alarm is inoperable, additional surveillance criteria is required by the
Licensing Requirements Manual beyond the surveillance criteria required by the Technical
Specifications to detect operation outside of the limits.target-band-and-te-eompute-the-penalty-deviation
time-before-correetive-aetion-is-required—The-logged-values-of-the-AFD-are-assumed-to-exist-for-the
preeeding-time-interval-Hin-order-for-the-operator-to-compute-the-cumulative-penalty-deviation-time:

B.3.5 QUADRANT POWER TILT RATIO (QPTR) MONITOR ALARM

Surveillance of the QPTR verifies that the QPTR, as indicated by the Nuclear Instrumentation System
(NIS) excore channels, is within its limits. During operation above 50% RATED THERMAL
POWER, when the QPTR monitor alarm is inoperable, additional surveillance criteria is required by
the Licensing Requirements Manual beyond the surveillance criteria required by the Technical
Specifications to detect any relatively slow changes in QPTR. For those causes of core power tilt that
occur quickly (e.g., a dropped rod), there are other indications of abnormality that prompt a
verification of core power tilt.

B.3-1 Revision 9
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B.3.8 LEADING EDGE FLOW METER (Continued)

This surveillance is performed every 24 hours when power is above 4+550%. The NIS excore power I
range channel indications are renormalized if they are not found to be within 2% of the calorimetric
measurement. This 2% requirement for renormalization is distinct from the allowance for
calorimetric uncertainty, and these allowances are handled as independent contributions to determine
the maximum power assumed in design basis accident analyses.

The plant may then be run for the next 24-hour period using this normalized NIS indication. Although
calorimetric power indication may be monitored continuously, it is not required to be consulted again
until the required daily calorimetric comparisons of NIS indication are performed.

The surveillance requirement to perform planned maintenance and inspections every 18 months is
based upon the manufacturer’s recommendations, and is consistent with the surveillance intervals
specified for similar electronic apparatus.

Additional guidance for determining steady-state THERMAL POWER is taken from the NRC

Inspection Manual; Inspection Procedure 61706; C/N 86-036, 07/14/1986; “Core Thermal Power
Evaluation”; step 03.02.d, and is described in the BVPS Operating Manual.

B.34 Revision 22 I
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3.4 _Axial Flux Difference (AFD) Monitor Alarm

LICENSING REQUIREMENT SURVEILLANCES

LRS 34.1

This surveillance is only required to be performed when the AFD monitor alarm is

. inoperable and power is above 4550% RATED THERMAL POWER. Assume-ogged

values—of-the-AFD-exist-during-the—preceding—time-interval—Monitor and log the
indicated AFD for each OPERABLE channel at least once per hour for the first 24 hours
and at least once per 30 minutes thereafter. Meonitor—the—indieated—-A¥FD—for—each
OPERABLE-excore-channel-at-least-ence-per-hour-for-the-first 24-hours-after-restoring
the-AFD-moniter-alarm-to-OPERABEE-status—LRS 1.2.3 is not applicable.

3.4-1 Revision? |
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4.1 CORE OPERATING LIMITS REPORT

This Core Operating Limits Report provides the cycle specific parameter limits developed in
accordance with the NRC approved methodologies specified in Technical Specification Administrative
Control 6.9.5. '

Specification 3.1.3.5 Shutdown Rod Insertion Limits

The Shutdown rods shall be withdrawn to at least 225 steps.*

Specification 3.1.3.6_Control Rod Insertion Limits

Control Banks A and B shall be withdrawn to at least 225 steps.*
Control Banks C and D shall be limited in physical insertion as shown in Figure 4.1-1.*
Specification 3.2.1 Axial Flux Difference

The Axial Flux Difference (AFD) acceptable operation limits are provided in Figure 4.1-2,
NOTE:The-target-band-is+7%-about-the-target-flux-from-0%-to-100%RATED - THERMAL-POWER-

Theindieated-Axial Flux-Difference:

——a—Abeve-90%RATED-THERMAL-POWER-shall-be-maintained-within-the+7%target-band
about-the-target-flux-differenee:

—b—Between-50%-and-90% RATED-FHERMAL-POWER-is-within-the-limits-shown-on-Figure
412

———e—Below-50%RATED-FHERMAL-POWER-may-deviate-outside-the-target-band:
Specification 3.2.2 Heat Flux Hot Channel Factor - Fo(Z) and-Fyy-Limits
The Heat Flux Hot Channel Factor - Fo(Z) variable is defined by:

. F dew A Y J LT
a2 (Z) ————fer—P—>—9§

d
FQ(Z)-f—:[Cf)Q] *K(Z) ‘ forP>0.5
T U+ xetzy forP-<-0.5
FoZ)< [%]*K(Z) forP< 0.5
THERMAL POWER
Where: €Fq Fa™ (2)=2324 P= RATED THERMAL POWER



K(Z) = the function obtained from Figure 4.1-3.
*As indicated by the group demand counter
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Fhe-Fyytimits{F, ) Hor- RATED-THERMAL-POWER-within-specific-core-planes-shall-be:
Fay(B)=Fo (RIP)-(-+PEor*(1-P))

Where:—For-ali-core-planes-containing-D-Bank:

——F(RTP)<1+-H

—  Ferunrodded-eore-planes:
——F,;RTP)<1-F6-from-18-fi-elevationto-23-fi-elevation

——F, (RFR)<1-80-from2:3-fi-elevation-to-3-7f-elevation
——F(RTP)<1:83-from3:Ffi-elevation-to-5-8-fi—elevation
——F,,Wremé%elev&ﬁqﬁe—?#—ﬁrelevaﬁon

——F,(RTP)<-181-fromF4-fi-elevationto-9:0-fi-elevation
——F, , RIPD<1-72-from9:0-f-elevationto 102-fi—elevation

—PF,,=02
P = RATED THERMAL POWER
Hgm%evﬁeﬂhﬁnmmmmhe&mg&aeﬁmeﬁelawmgﬂmm
oilaxial-eere—height—durmgﬂeﬁnal—eor&epemhefr

FG(2) = Fy(2)* 1.0815

Fg(2).=Fg(2)* W(Z)

Q ="0Q

The Heat Flux Hot Channel Factor - Fo(Z) limit is defined by:

[ crQ 1,

Fo@< -——P*W(Z)] K(Z) . forP>0.5
[ crQ 1, |

Fy(@)< L_—O.S*W(Z)] K(Z) for P<0.5

The Fo(Z) penalty function, gpphedmhen_the_analytlcj:'g(Z)funct1omchangesbv1norc than 2% in a
month, is provided in Table 4.1-2,




Specification 3.2.3 Nuclear_ Enthalpy Rise Hot Channel Factor - FNQH

N

Where: CFan=1.62
PFAH =0.3
P = THERMAL POWER

RATED THERMAL POWER

COLR#H
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Specification 3.3.1.1 Reactor Trip System Instrumentation Setpoints, Table 3.3-1 Table Notations
Aand B

Overtemperature AT Setpoint Parameter Values:

Parameter Value
Overtemperature AT reactor trip setpoint . K1 <13111.239
Overtemperature AT reactor trip setpoint Tavg coefficient K2>0.0183/°F
Overtemperature AT reactor trip setpoint pressure coefficient K3 > 06:000820.001/psia
Tavg at RATED THERMAL POWER T <576:2580.0°F
Nominal pressurizer pressure P' > 2250 psia
Measured reactor vessel AT lead/lag time constants 71 =28=0sec*
(_* The response time is toggled off to meet the analysis value of zero.) t.=3=0sec*
Measured reactor vessel AT lag time constant 13 < 0-6.sec
Measured reactor vessel averége temperature lead/lag time constants 142 30 sec

‘ T5< 4 sec
Measured reactor vessel average témperature lag time constant 16 < 0-2sec

f (Al) is a function of the indicated difference between top and bottom detectors of the power-range
nuclear ion chambers; with gains to be selected based on measured instrument response during plant

37 tartup tests such that: /—’/// 15
(i) For q; - qp between -3248% and +14187%, f;(AI) = 0, where q, and qy are percent RATED |
THERMAL POWER in the top and bottom halves of the core respectively, and q, + qp is tota
THERMAL POWER in percent of RATED THERMAL POWER; 37
(ii) For each percent that the magnitude of q; - qy exceeds -3248%, the AT Trip Setpoint shall be __|
15
2.52

automatically reduced by —}—.Aéé_.-éj% of its value at RATED THERMAL POWER; a
(iii) For each percent that the magnitude of q; - q, exceeds +11218%, the AT Trip Setpoint shall be

automatically reduced by 1:561.47% of its value at RATED THERMAL POWER.

COLR 11
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Tabled.1- el of2
W(Z) Values
Exclusion | Axial | Elevation 150 3000 10000 18000
Zone |Point| (Ff) [MWDMTU |MWD/MTU | MWDMTU | MWDMTU
x 61 0.00 1.0000 1.0000 1.0000 1.0000 I
X 60 0.20 1.0000 1.0000 1.0000 1.0000 |
x 59 0.40 1.0000 1.0000 1.0000 1.0000 |
X 58 0.60 1.0000 1.0000 1.0000 1.0000 |
x 57 0.80 1.0000 1.0000 1.0000 1.0000 |
X 56 1.00 1.0000 1.0000 1.0000 1.0000 |
X 55 120 1.0000 1.0000 0000 1.0000 I
X 54 1.40 1.0000 1.0000 1.0000 1.0000 |
X 53 1.60 1.0000 1.0000 1.0000 1.0000 |
. 52 1.80 1.3782 1.3227 1.2640 1.2794 I
51 2.00 1.3543 13023 1.2457 1.2616 l
50 220 1.3296 1.2829 1.2267 1.2430 |
49 2.40 1.3026 1.2630 2074 1.2237 |
48 2.60 1.2802 1.2425 11877 1.2041 |
47 2.80 1.2668 1.2220 1.1683 1.1840 I
46 3.00 1.2562 1.2032 1.1518 1.1646 l
45 3.20 1.2449 1.1904 1.1423 1.1586 |
44 3.40 1.2334 1.1821 1.1385 11576 |
43 3.60 1.2240 1735 11353 1.1553 |
42 3.80 1.2163 1.1640 11315 1.1581 |
4] 4.00 1.2098 1.1573 1.1275 11638 |
40 4.20 1.2037 1.1540 246 1.1682 |
39 4.40 11967 1.1497 1.1234 11718 I
38 4.60 1.1890 1.1445 1.1221 1.1742 |
37 4.80 1.1805 1.1389 1.1201 1756 |
36 5.00 11713 1.1327 1.1176 1.1757 I
35 5.20 1.1619 1.1264 1.1134 1.1740 |
34 540 11504 11176 11135 1.1736 I
33 5.60 1.1432 1.1113 11218 1.1796 |
32 5.80 11514 11187 1.1355 1.1947 I
31 6.00 1.1608 1.1293 1.1524 1.2096 |

Note: Top and Bottom 15% Excluded
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Table 4.1-1 (Page 2 of 2)
W(Z) Values
Exclusion | Axial | Elevation 150 3000 10000 18000
Zone |PRoint}{ (Ft) |MWDMTU |MWDMTU | MWD/MTU | MWDMTU
30 6.20 1.1669 11417 11697 1.2215 I
29 6.40 11726 11527 1.1855 1.2319 |
28 6.60 1.1769 11626 11999 1.2402 I
21 6.80 1.1797 1714 1.2129 1.2468 I
26 2.00 11812 11786 1.2242 526 |
25 7.20 1.1813 1.1841 1.2336 1.2583 |
24 2.40 1.1822 11904 1.2410 12621 I
23 1.60 11827 1.1963 1.2462 1.2632 |
22 7.80 L1811 1.2003 12491 12621 |
21 8.00 1.1780 1.2024 1.2496 1.2585 I
20 820 11732 12031 1.2476 1.2526 |
19 8.40 1.1667 1.2015 1.2429 1.2443 |
18 8.60 1.1583 1.1978 1.2356 337. |
17 8.80 L1501 1.1971 1.2268 1.2213 |
16 9.00 1.1485 12035 1.2259 1.2056 I
15| ., 9.20 1.1544 1.2163 1.2348 1.1926 |
14 9.40 1.1580 2296 1.2410 1.1976 |
13 9.60 1.1622 1.2414 1.2504 1.2087 |
12 9.80 1.1680 1.2528 1.2653 2184 |
. 1 10.00 11726 1.2648 1.2817 1.2278 I
i 10| 1020 1.1736 1.2753 1.2965 1.2369 |
X 9 10.40 1.0000 1.0000 1.0000 1.0000 |
| x 8 10.60 1.0000 1.0000 .0000 000 |
X 7 10.80 1.0000 0000 1.0000 1.0000 |
X 6 11.00 1.0000 1.0000 .0000 1.0000 |
x 5| 1.20 1.0000 1.0000 1.0000 1.0000 I
X 4 11.40 0000 1.0000 1.0000 1.0000 |
X 3l 1160 1.0000 1.0000 1.0000 1.0000 I
x 2 11.80 .0000 1.0000 1.0000 1.0000 |
X 1| 12,00 1.0000 1.0000 1.0000 1.0000 | -
Note: Top and Bottom 15% Excluded
COLR
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Table 4.1-2
Eq(Z) Penalty Factor

Cycle Burnup (MWD/MTU) | Fo(Z) Penalty Factor

All Burmups 1.02

Note: The Penalty Factor, to _be applied to Fo(Z) in accordance with Technical Specification
Surveillance Requirement 4.2.2.3, is_the maximum factor by which Fo(Z) is_expected_to

increase over.a 39 Effective Full Power Day (EFPD) interval (surveillance interval of 31 EFPD
plus_the_maximum_allowable_extension_not to_exceed _25% _of the_surveillance_interval_per
Technical Specification Surveillance Requirement 4.0.2) starting from the burnup at which the
Eq(Z) was determined.
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B.3.3 METEOROLOGICAL MONITORING INSTRUMENTATION

The OPERABILITY of the meteorological instrumentation ensures that sufficient meteorological data
is available for estimating potential radiation doses to the public as a result of routine or accidental
release of radioactive materials to the atmosphere. This capability is required to evaluate the need for
initiating protective measures to protect the health and safety of the public and is consistent with the
recommendations of Regulatory Guide 1.23, "Onsite Meteorological Programs."

B.3.4 AXIAL FLUX DIFFERENCE (AFD) MONITOR ALARM

Surveillance of the AFD verifies that the AFD, as indicated by the Nuclear Instrumentation System
(NIS) excore channels, is within its limits. During operation above 3550% RATED THERMAL |
POWER, when the AFD monitor alarm is inoperable, additional surveillance criteria is required by the
Licensing Requirements Manual beyond the surveillance criteria required by the Technical
Specifications to detect operation outside of the limits.target-band-and-to-compute-the-penalty-deviation
time-before-eorrective-action-is-required-—TFhe-logged-values-of- the-AFD-are-assumed-to-exist-for-the
preeeding-time-interval-in-orderfor-the-operator-to-compute-the-eumulative-penalty-deviation-time:

B.3.5 QUADRANT POWER TILT RATIO (QPTR) MONITOR ALARM

Surveillance of the QPTR verifies that the QPTR, as indicated by the Nuclear Instrumentation System
(NIS) excore channels, is within its limits. During operation above 50% RATED THERMAL
POWER, when the QPTR monitor alarm is inoperable, additional surveillance criteria is required by
the Licensing Requirements Manual beyond the surveillance criteria required by the Technical
Specifications to detect any relatively slow changes in QPTR. For those causes of core power tilt that
occur quickly (e.g., a dropped rod), there are other indications of abnormality that prompt a
verification of core power tilt. '

B.3-1 Revision 7
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B.3.8 LEADING EDGE FLOW METER (Continued)

The Applicability Statement applies when performing calorimetric power measurements during
MODE 1 operations at steady-state conditions above 2652 MWt. The Operating License limits the
maximum steady state power to 2689 MWt when calorimetric heat balance measurements are made
daily using the LEFM.

If the LEFM is not OPERABLE during the interval between required calorimetric heat balance
measurements, plant operation may continue at <2689 MWt steady-state, using the existing Nuclear
Instrumentation System (NIS) indication until the next required performance of the daily power
calorimetric surveillance is due.

If the LEFM remains inoperable at the time that the next required calorimetric heat balance
measurement is due, plant operation may continue at < 2652 MWt steady-state, by making calorimetric
measurements using feedwater flow venturis and Resistance Temperature Detector (RTD) indications.
The requirement to reduce power within one hour is based upon comparison to similar action
statements in the technical specifications. The increase in likelihood that the NIS will need
renormalizing after 25 hours compared to after 24 hours is considered negligible. A Note, designated
by "*", is added to the Licensing Requirement to denote a difference between power measurements
obtained when using the feedwater flow venturis and the LEFM. An indication of 2652 MWt from the
LEFM is equivalent to an indication of 2612 MWt from the feedwater flow venturis.

It is preferable that the daily heat balance calculations be made using the subroutine on the plant
computer system (PCS). If the PCS is unavailable, a manual calculation that accounts for steam
generator blowdown is acceptable, and may be performed in lieu of using the PCS.

This surveillance is performed every 24 hours when power is above 4550%. The NIS excore power |
range channel indications are renormalized if they are not found to be within 2% of the calorimetric
measurement. This 2% requirement for renormalization is distinct from the allowance for
calorimetric uncertainty, and these allowances are handled as independent contributions to determine
the maximum power assumed in design basis accident analyses.

The plant may then be run for the next 24-hour period using this normalized NIS indication. Although
calorimetric power indication may be monitored continuously, it is not required to be consulted again
until the required daily calorimetric comparisons of NIS indication are performed.

The surveillance requirement to perform planned maintenance and inspections every 18 months is
based upon the manufacturer’s recommendations, and is consistent with the surveillance intervals
specified for similar electronic apparatus.

Additional guidance for determining steady-state THERMAL 'POWER is taken from the NRC
Inspection Manual; Inspection Procedure 61706; C/N 86-036, 07/14/1986; “Core Thermal Power
Evaluation”; step 03.02.d, and is described in the BVPS Operating Manual.
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