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Summary of Changes
ITS Section 3.2

Change Description

Affected Pages

The changes described in the Davis-Besse
response to question 200802211310 have been
made, with the exception that typographical errors in
the first sentence of the draft markup of JFD 6
provided in the response has been corrected ("ITS
3.2.4 (ISTS)" has been changed to "ISTS 3.2.4" and
"to less than or equal to" has been changed to "of
greater than or equal to").

This change deletes the phrase "from the
ALLOWABLE THERMAL POWER" from ITS 3.2.4
Required Action A.1.2.2, consistent with similar
wording in the Required Actions of ITS 3.2.5.

Pages 87 and 90

Added titles for UFSAR Appendix 3D references in
the Bases (editorial change for consistency with the
resolution to a question on a different section).

Pages 31,49, 71, and 102
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ITS 3.2.1
ITs

REACTIVITY COHTROL SYSTEMS

REGULATING ROD INSERTION LIMITS

LIMITING CONDITION FOR OPERATION-
LCO 3.1.3.6 The regulating rod groups shall -be positioned within the acceptable
3.2.1 operating 1imits for regulating rod position provided in the CORE OPERATING @

LIMITS REPORT.

[{ MO1

APPLICABILITY: MODES ¥ and 2%(

ACTION:
221]8:;3}*“‘“*~ With the regulating rod groups inserted beyond the operating limits (in a

region other than acceptable operation}, [0r with any group sequence or overlap .
ACTION C}— LIt c7de the Timits provided in the CORE OPERATING LIMITS REPORT/except for |
LCO Note}——{ Feyrveillance testing pursuant. to Specification 4.1.3.1.2, either: @ddpmpmdeeqmmc]
Required — 1Actions A.1 and C.1
Actions A.2, ,/<{ a. Restore the regulating groups tp within the Hmits!provided in
C.2, and the CORE OPERATING LIMITS REPORT within 2 hours, or
D.2.1 , }

Reduce THERMAL POWER to less than or equal to that fraction of

ACTION B, RATED THERMAL POWER which is allowed by the rod group position

Required Actiol
D.2.2

ACTION E
ACTION D

A

J’{

limits provided in the CORE OPERATING LIMITS REPORT within
or

ours,

c. Be in at least HOT STANDBY within 6 hours.

NOTE: If in unacceptable region, also see Section 3/4.1.1.1.

AQ2

[*See Special Test Exception 3.10,1<and 3.10.2.]

IfM“\th K,}ff z 1\0~ }\

MO1

Amendment No. II:;Zw"v‘Z;*ﬁaﬁla
£9,80,722, 144

DAVIS-BESSE, UNIT 1 3/4 1-26

Page 1 of 3
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ITS 3.2.1

REACTIVITY CONTROL SYSTEMS

REGULATING ROD INSERTION LIMITS

SURVEILLANCE REQUIREMENTS

4,1.3.6 The position of each regulating group shall be determined to be
within the 1imits provided in the CORE OPERATING LIMITS REPORT at least once I

a. The reg@lating rod inSertion limit alarm is inoperable, then
verify /the groups to be within the insertion Tymits at least
once pgr 4 hours;

b.  The cgntrol rod drive sequence alarm is inopefable, then
verifly the groups to be within the sequence and overlap
1imi¥s at least once per 4 hours.

DAVIS-BESSE, UNIT 1 3/8 1-27 Amendment No. 144

(next page is 3/4 1-30) {

Page 2 of 3
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ITS 3.21
3/4.1 REACTIVITY CONTROL SYSTEMS
See
ITS 3.1.1,
3/4.1.1 BORATION CONTROL |Tsa?‘.c;.8,
LWS&LQ

SHUTDOWN MARGIN

See
ITS 3.1.1,
ITS 3.1.2,

.LIMITING CONDITION FOR OPERATION

3.1.1.1 The SHUTDOWN MARGIN shall be > 1% AK/k. 18319
APPLICABILITY: MODES 1, R
See ' )
( TS 311 ACTION: [ Regulating rods groups inserted in @
unacceptable operation region Lo4
Required With the SHUTDOWNMARGIN < 1% Ak/K,[immediately] initiate ind cofitinue] boration
Action D.1 [at > 25 gpm o{ 7875 ppm boron orts equivalent] until the required SHUTDOWN
MARGIN is restored.
within limits specified in the
SURVEILLANCE REQUIREMENTS [ COLR
SR3.213 4.1.1.1.1 The SHUTDOWN MARGIN shall be determined to be[> 19 Ak/K e J
IS 3.1.4

Within one hour after detection of an inoperable con
et 12 hours thereafter while the rod(s) is inoperablel If the inoperable control rod See
is immovable or untrippable, the above required SHUTDOWN MARGIN shall be ITS 1.0 J
increased by an amount at least equal to.the withdrawn worth of the immovable o

untrippable control rod(s). |

MoO1

SR 3.2.1.1, b. When in MODES 1 or 2Y, at least once per 12 hours, by verifying that regulating
SR3.2.1.2 .

rod groups withdrawal is within the Jimits of Specification 3.1.3.6.

SR3.2.1.3 ¢. [When in MODE Z“mn 4 hours prior to achieving reactor cri(icality{by
verifying that ;t}:te predicted critica] control rod positign is within the limits of

Specification 3.1.3.6. |

d. Prior to initial operation above 5% RATED THERMAL POWER after each fuel

loading by consideration of the factors of e. below, with the regulating rod groups ——{ See ]
at the maximum insertion limit of Specification 3.1.3.6. o

\TS:e Special TesyException 3.10.4
See LCO 3.7.9, Steam Generator Level, for additional SHU’I‘DOWN MARGIN requirements.

L0S
DAVIS-BESSE, UNIT | 3/4 141 Amendment No. 191,192; 276
Page 3 of 3
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DISCUSSION OF CHANGES
ITS 3.2.1, REGULATING ROD INSERTION LIMITS

ADMINISTRATIVE CHANGES

AQ1

A02

In the conversion of the Davis-Besse Current Technical Specifications (CTS) to
the plant specific Improved Technical Specifications (ITS), certain

changes (wording preferences, editorial changes, reformatting, revised
numbering, etc.) are made to obtain consistency with NUREG-1430, Rev. 3.1,
"Standard Technical Specifications-Babcock and Wilcox Plants” (ISTS).

These changes are designated as administrative changes and are acceptable
because they do not result in technical changes to the CTS.

The Applicability of CTS 3.1.3.6 is MODES 1 and 2 with footnote * stating "See
Special Test Exception 3.10.1 and 3.10.2." The Applicability of CTS 3.1.1.1
includes MODE 1 and MODE 2, however MODE 2 footnote * states "See Special
Test Exception 3.10.4." ITS 3.2.1 Applicability does not contain the footnote or a
reference to any Special Test Exception.

The purpose of the footnote references is to alert the user that a Special Test
Exception exists that may modify the Applicability of the Specification. Itis an
ITS convention to not include these types of footnotes or cross-references. This
change is designated as administrative as it incorporates an ITS convention with
no technical change to the CTS.

MORE RESTRICTIVE CHANGES

MO1

CTS 3.1.3.6 requires the regulating rod groups to be positioned within acceptable
limits during operations in MODES 1 and MODE 2 with keff21.0. CTS 3.1.1.1
requires SHUTDOWN MARGIN to be met in MODES 1 and MODE 2 however
CTS 4.1.1.1.1.b only requires a verification that SHUTDOWN MARGIN is within
limits by verifying that regulating rod groups withdrawal is within limits in MODE 1
and MODE 2 with keff 2 1.0. ITS 3.2.1 requires the regulating rod insertion limits
to apply at all times in MODES 1 and 2 and ITS SR 3.2.1.1 and SR 3.2.1.2
require verification in these modes. This changes the CTS by expanding the
applicability of the regulating rod groups and requires verification to include
MODE 2 with ke < 1.0.

The purpose of the CTS 3.1.3.6 is to ensure the regulating rod groups are at the
acceptable operating limits to help ensure SHUTDOWN MARGIN is met.

CTS 3.1.3.6 and CTS 3.1.1.1.1 help to ensure SHUTDOWN MARGIN is met in
MODES 1 and 2; however, there is no specific requirement to verify
SHUTDOWN MARGIN at a consistent frequency when in MODE 2 with keff < 1.0
except the requirement in CTS 4.1.1.1.1.c (ITS SR 3.2.1.3). This change is
acceptable because the ITS requires the regulating rod insertion limits to apply at
all times in MODES 1 and 2 to help ensure SHUTDOWN MARGIN is maintained.
This change is designated as more restrictive because it expands the conditions
for regulating rod groups and expands the conditions under which a Surveillance
must be performed.

Davis-Besse , Page 10of 7
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DISCUSSION OF CHANGES
ITS 3.2.1, REGULATING ROD INSERTION LIMITS

RELOCATED SPECIFICATIONS

None

REMOVED DETAIL CHANGES

LAO1

LAO2

(Type 5 — Removal of Cycle-Specific Parameter Limits from the Technical
Specifications to the Core Operating Limits Report) CTS 4.1.1.1 requires that the
SDM be > 1% Ak/k. ITS 3.2.1.3 states that the SDM shall be within the limits of
the COLR. This changes the CTS by relocating the SDM limit, which must be
confirmed on a cycle-specific basis, to the COLR.

The removal of these cycle-specific parameter limits from the Technical
Specifications to the COLR is acceptable because the cycle-specific limits are
developed or utilized under NRC-approved methodologies. which will ensure that
the Safety Limits are met. The NRC documented in Generic Letter 88-16,
"Removal of Cycle-Specific Parameter Limits From Technical Specifications,”
that this type of information is not necessary to be included in the Technical
Specifications to provide adequate protection of public health and safety. The ITS
still retains the SDM requirement. The methodologies used to develop the
parameters in the COLR have obtained prior approval by the NRC in accordance
with Generic Letter 88-16. Also, this change is acceptable because the removed
information will be adequately controlled in the COLR under the requirements
provided in ITS 5.6.3, "CORE OPERATING LIMITS REPORT." ITS 5.6.3
ensures that the applicable limits (e.g., fuel thermal mechanical limits, core
thermal hydraulic limits, Emergency Core Cooling Systems limits, and nuclear
limits such as SDM, transient analysis limits, and accident analysis limits) of the
safety analyses are met. This change is designated as a less restrictive removai
of detail change because information relating to cycle-specific parameter limits is
being removed from the Technical Specifications.

(Type 3 — Removing Procedural Details for Meeting TS Requirements or
Reporting Requirements) CTS 4.1.1.1.1.c requires verification that SHUTDOWN
MARGIN is within limit by verifying the “predicted critical control rod position is
within the limits” of Specification 3.1.3.6. ITS SR 3.2.1.3 requires verification that
SDM is within the limits. This changes the CTS by removing details of how to
perform the SHUTDOWN MARGIN verification to the Bases.

The removal of these details for performing a Surveillance Requirement from the
Technical Specifications is acceptable because this type of information is not
necessary to be included in the Technical Specifications to provide adequate
protection of public health and safety. The ITS still retains the requirement to
verify SDM is within the limit. Also, this change is acceptable because these
types of procedural details will be adequately controlled in the ITS Bases.
Changes to the Bases are controlled by the Technical Specification Bases
Control Program in Chapter 5. This program provides for the evaluation of
changes to ensure the Bases are properly controlled. This change is designated
as a less restrictive removal of detail change because procedural details for
meeting Technical Specification requirements are being removed from the
Technical Specifications.

Davis-Besse Page 2 of 7
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DISCUSSION OF CHANGES
ITS 3.2.1, REGULATING ROD INSERTION LIMITS

LESS RESTRICTIVE CHANGES

LO1

(Category 3 — Relaxation of Completion Time) The CTS 3.1.3.6 Action requires
entry with the regulating rod groups inserted beyond the operating limits (in a
region other than acceptable operation) or with any group sequence or overlap
outside the limits. CTS 3.1.3.6 provides three optional Required Actions.

CTS 3.1.3.6 Action a requires restoration of the regulating groups to within the
limits within 2 hours. CTS 3.1.3.6 Action b requires the reduction in THERMAL
POWER to less than or equal to that fraction of RATED THERMAL POWER
which is allowed by the rod group position limits. CTS 3.1.3.6 Action c requires
the plant to be in Hot Standby (MODE 3) within 6 hours. ITS 3.2.1 ACTION A
requires entry when regulating rod groups are inserted in the restricted
operational region. ITS 3.2.1 ACTION C requires entry when regulating rod
groups sequence or overlap limits are not met. 1TS 3.2.1 ACTION D requires
entry when regulating rod groups are inserted in the unacceptable operational
region. ITS 3.2.1 ACTION A requires the performance of ITS SR 3.2.5.1 once
per 2 hours when THERMAL POWER is > 20% RTP and the restoration of
regulating rod groups to within limits within 24 hours from discovery of failure to
meet the LCO. ITS 3.2.1 ACTION B covers the conditions when the Required
Actions and associated Completion Times of Condition A are not met when the
plant is operating in the restricted operational region and it allows 2 hours to
reduce THERMAL POWER to less than or equal to THERMAL POWER allowed
by regulating rod group insertion limits. ITS 3.2.1 ACTION C requires
performance of ITS SR 3.2.5.1 within 2 hours when THERMAL POWER is

> 20% RTP and the restoration of regulating rod groups to within limits within

4 hours. ITS 3.2.1 ACTION D, in part, requires the restoration of the rod groups
to within restricted operating region within 2 hours or a reduction of THERMAL
POWER to less than or equal to the THERMAL POWER allowed by the
regulating rod group insertion limits. This changes the CTS by extending the
Completion Time to restore regulating rod groups to within limits from 2 hours to
24 hours when regulating rod groups are inserted in restricted operational region,
and from 2 hours to 4 hours when regulating rod groups are not within the
sequence or overlap limits. However it provides an additional requirement to
verify Fq and F} 4 are within their limits once per 2 hours (for ITS 3.2.1

ACTION A) or within 2 hours (for ITS 3.2.1 ACTION C) during the extended
Completion Times. This change also provides an additional allowance to operate
in the restricted operational region for an additional 2 hours (after the 24 hours
period) to reduce THERMAL POWER to less than or equal to THERMAL
POWER allowed by regulating rod group insertion limits.

The purpose of the CTS 3.1.3.6 Actions are to preclude long term depletion with
abnormal group insertions or configurations, thereby limiting the potential for an
adverse xenon redistribution. This change is acceptable because the
Completion Time is consistent with safe operation under the specified Condition,
considering the OPERABLE status of the redundant systems or features. This
includes the capacity and capability of remaining systems or features, a
reasonable time for repairs or replacement, and the low probability of a DBA
occurring during the allowed Completion Time. The CTS is changed in several
ways. The Completion Time to restore regulating rod groups to within limits has
been extended from 2 hours to 24 hours when regulating rod groups are inserted

Davis-Besse Page 3 of 7
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DISCUSSION OF CHANGES
ITS 3.2.1, REGULATING ROD INSERTION LIMITS

in restricted operational region and from 2 hours to 4 hours when regulating rod
groups are not within the sequence or overlap limits. However during the time an
additional requirement to verify Fq and F} are within their limits once per

2 hours (for ITS 3.2.1 ACTION A) and within 2 hours (for ITS 3.2.1 ACTION C) is
required. This change also provides an additional allowance to operate in the
restricted operational region for an additional 2 hours (after the 24 hours period)
to reduce THERMAL POWER to less than or equal to THERMAL POWER
allowed by regulating rod group insertion limits. Operation with the regulating
rods in the restricted region or with any group sequence or overlap outside the
limits potentially violates the LOCA LHR limits (Fq limits), or the loss of flow
accident DNB peaking limits (F} . limits). Verification that Fq and F, are within
their limits ensures that operation with the regulating rods inserted into the
restricted region does not violate the ECCS or DNB criteria. The required
Completion Time of 2 hours is acceptable in that it allows the operator sufficient
time for obtaining a power distribution map and for verifying the power peaking
factors. Repeating SR 3.2.5.1 every 2 hours for ITS 3.2.1 ACTION A is
acceptable because it ensures that continued verification of the power peaking
factors is performed as core conditions (primarily regulating rod insertion and
induced xenon redistribution) change. SR 3.2.5.1 is only required when
THERMAL POWER is greater than 20% RTP. This establishes a Required
Action that is consistent with the Applicability of LCO 3.2.5, "Power Peaking
Factors.” Indefinite operation with the regulating rods inserted in the restricted
region, or in violation of the group sequence or overlap limits, is not prudent.
Even if power peaking monitoring is continued, reactivity limits may not be met
and the abnormal regulating rod insertion or group configuration may cause an
adverse xenon redistribution, may cause the limits on AXIAL POWER
IMBALANCE to be exceeded, or may adversely affect the long term fuel
depletion pattern. Therefore, power peaking monitoring is allowed for up to

24 hours after discovery of failure to meet the LCO for ITS 3.2.1 ACTION A and
only up to 4 hours for ITS 3.2.1 ACTION C. This required Completion Time
24 hours after discovery of failure to meet the LCO (for ITS 3.2.1 ACTION A) and
4 hours (for ITS 3.2.1 ACTION C) is reasonable based on the low probability of
an event occurring simultaneously with the limit out of specification in this
relatively short time period. If the regulating rods cannot be restored within the
insertion limits, then the insertion limits can be restored by reducing the

THERMAL POWER to a value allowed by the regulating rod insertion limits. The

required Completion Time of 2 hours is sufficient to allow the operator to
complete the power reduction in an orderly manner and without challenging the
plant systems. Operation for up to 2 hours more in the restricted region is
acceptable, based on the low probability of an event occurring simultaneously
with the limit out of specification in this relatively short time period. In addition, it
precludes long term depletion with abnormal group insertions or configurations
and limits the potential for an adverse xenon redistribution. If the regulating rods
cannot be restored to within the insertion limits as required by ITS 3.2.1
ACTIONS A and C, or if the power reduction cannot be completed within the
required Completion Time as required by ITS 3.2.1 ACTION B, then the reactor
is placed in MODE 3, in which this LCO does not apply. This change is
designated as less restrictive because additional time is allowed to restore
parameters to within the LCO limits than was allowed in the CTS.

Davis-Besse Page 4 of 7
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DISCUSSION OF CHANGES
ITS 3.2.1, REGULATING ROD INSERTION LIMITS

(Category 7 — Relaxation of Surveillance Frequency - Non-24 Month Type
Change) CTS 4.1.3.6 requires the position of each regulating group to be
determined to be within the limits provided in the COLR at least once every

12 hours except during time intervals when the regulating rod insertion limit alarm
or the control rod drive sequence alarm is inoperable. With either of these
alarms inoperable, CTS 4.1.3.6.a requires a verification that the rod groups are
within the insertion limits at least once per 4 hours and CTS 4.1.3.6.b requires a
verification that the rod groups are within the sequence or overlap limits at least
once per 4 hours, respectively. ITS SR 3.2.1.1 requires verification that
regulating rod groups are within the sequence and overlap limits of the COLR
every 12 hours, and ITS SR 3.2.1.2 requires verification that the regulating rod
groups meet the insertion limits specified in the COLR every 12 hours. This
changes the CTS by eliminating the requirement to verify that each regulating
group is within insertion limits at accelerated frequencies when the regulating rod
insertion limit alarm or the control rod drive sequence alarm is inoperable.

The purpose of CTS 4.1.3.6 is to periodically verify that the regulating rods are
within the limits specified in the LCO. This change is acceptable because
increasing the Frequency of regulating rod insertion limit verification when the
regulating rod insertion limit alarm or the control rod drive sequence alarm is
inoperable is unnecessary. An inoperability of the alarm does not increase the
probability that the regulating rod insertion limits are not met. The routine

12 hour Frequencies (ITS SR 3.2.1.1 and SR 3.2.1.2) continue to ensure the
regulating rod limits are met. Furthermore, the regulating rod insertion limit alarm
and the control rod drive sequence alarm are for indication only. Their use is not
credited in any safety analyses. Thus, any response determined necessary by
plant personnel due to an inoperable alarm is more appropriately controlled by
plant procedures, not Technical Specifications. This change is designated as
less restrictive because Surveillances will be performed less frequently under the
ITS than under the CTS.

(Category 3 — Relaxation of Completion Time) CTS 3.1.3.6 Action Note requires
entry into the Actions of CTS 3.1.1.1 if the plant is in the unacceptable region
specified in the COLR. The CTS 3.1.1.1 Action states that when the
SHUTDOWN MARGIN is less than the applicable limit, boration must be initiated
immediately. Under the same conditions in the ITS, ITS 3.2.1 Required

Action D.1 states that boration must be initiated within 15 minutes. This changes
the CTS by relaxing the Completion Time from "immediately" to 15 minutes.

The purpose of CTS 3.1.1.1 Action is to restore the SDM to within its limit
promptly. This change is acceptable because the Completion Time is consistent
with safe operation under the specified Condition, considering a reasonable time
for restoration and the low probability of a DBA occurring during the allowed
Completion Time. The ITS Completion Time of 15 minutes is adequate for an

-operator to correctly align and start the required systems and components. In

addition, the ITS Bases for the ACTION state that boration must be initiated
promptly. This change is designated as less restrictive because additional time
is allowed to restore parameters to within the LCO limits than was allowed in the
CTS. :

Davis-Besse Page 5 of 7
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DISCUSSION OF CHANGES _
ITS 3.2.1, REGULATING ROD INSERTION LIMITS

(Category 4 — Relaxation of Required Action) CTS 3.1.1.1 Action states that
when the SDM is not within the applicable limits, boration must be initiated and
continued at = 25 gpm of a solution containing = 7875 ppm boron or its
equivalent until the required SDM is restored. ITS 3.2.1 Required Action D.1
states that with the regulating rod groups inserted in the unacceptable
operational region to initiate boration to restore SDM to within limits. This
changes the CTS by eliminating the specific values of flow rate and boron
concentration that must be used to restore compliance with the LCO.

The purpose of the CTS 3.1.1.1 Action is to restore the SDM to within its limits.
This change is acceptable because the Required Actions are used to establish
remedial measures that must be taken in response to the degraded conditions in
order to minimize risk associated with continued operation while providing time to
repair inoperable features. The Required Actions are consistent with safe
operation under the specified Condition, considering the operability status of the
redundant systems of required features, the capacity and capability of remaining
features, a reasonable time for repairs or replacement of required features, and
the low probability of a DBA occurring during the repair period. Removing the
specific values of flow rate and boron concentration from the CTS Action
provides flexibility in the restoration of the SDM and eliminates conflicts between
the SDM value and the specific boration values in the CTS Action. As stated in
the ITS 3.1.1 Bases for ACTION A, "In the determination of the required
combination of boration flow rate and boron concentration, there is no unique
requirement that must be satisfied. Since it is imperative to raise the boron
concentration of the RCS as soon as possible, the boron concentration should be
a highly concentrated solution, such as that normally found in the boric acid
storage tank or the borated water storage tank. The operator should borate with
the 'best source available for the plant conditions." Specifying a minimum flow
rate and concentration in the ACTION may not accomplish the objective of
raising the RCS boron concentration as soon as possible. This change is
designated as less restrictive because less stringent Required Actions are being
applied in the ITS than were applied in the CTS.

(Category 7 — Relaxation Of Surveillance Frequency - Non-24 Month Type
Change) CTS 4.1.1.1.1.c requires verification of SDM, when in MODE 2 with ke
< 1.0, within 4 hours prior to achieving reactor criticality. ITS SR 3.2.1.3 requires
SDM to be verified within limit within 4 hours prior to achieving criticality. This
changes the CTS by eliminating the explicit statement that the Surveillance is
required to be performed in MODE 2.

The purpose of CTS 4.1.1.1.1.c is to estimate the critical position .of the control
rods 4 hours prior to going critical. This change is acceptable because the
proposed Surveillance Frequency of within 4 hours prior to achieving criticality
ensures that there is sufficient SDM capability with the control rods at the
estimated critical position. CTS 4.1.1.1.1.c requires verification of SDM, when in
MODE 2 with kex < 1.0, within 4 hours prior to achieving reactor criticality. ITS

SR 3.2.1.3 requires SDM to be within limit within 4 hours prior to achieving

criticality. This change eliminates the explicit statement that the Surveillance is
required to be performed in MODE 2. The Surveillance may be performed in
another MODE as long as it is performed within 4 hours of going critical. The
Surveillance Frequency still requires the estimated critical position to be

Davis-Besse : Page 6 of 7
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DISCUSSION OF CHANGES
ITS 3.2.1, REGULATING ROD INSERTION LIMITS

determined within 4 hours prior to criticality and is therefore acceptable because

. it provides sufficient time to establish the estimated critical position after the
determination is performed. This change is designated as less restrictive
because the Surveillance is not required to be performed in MODE 2.

Davis-Besse Page 7 of 7
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- Improved Standard Technical Specifications (ISTS) Markup
‘ and Justification for Deviations (JFDs)
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‘Regulating Rod Insertion Limits

3241
CcTS
3.2° POWER DISTRIBUTION LIMITS
‘Regulating Rod Insertion Limits
3136 LCO 3.2.1 Regulating rod groups shall be within the physical insertion, sequerice;
-and overlap limits specified in the COLR. '
NOTE
i-1t-_3-5 Not required for any regulating rod repositioned to perform SR 3.1.4.2.
cton
APPLICABILITY: MODES 1 and 2.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
3.1.36 A. Regulating rod groups Al NOTE
Action a inserted in restricted - Only required when
operationdl rjegiori,' or THERMAL POWER is;
sequence:or overlap, or > 20% RTP.
any combination, hot
me
Perform SR 3.2.5.1. Once per 2 hours
AND
A2 Restore reg'ulatin'g rod 24 hours from
groups to within limits. discovery of failure'to
' meet the LCO
3136 B. Required Action and B.1 Reduce THERMAL 2 hours
Action b associated Completion POWER to less than or
Time:of Condition A not equal to. THERMAL
met. POWER allowed by
’ regulating rod group
insertion limits.
—

BWOG STS

3.2.1-1

Rev. 3.0, 03/31/04
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3.21
Cc1s
‘ @ INSERT 1
3136  C. Regulating rod groups C1 NOTE
Action a sequence or overlap Only required when
limits not met. THERMAL POWER is
> 20% RTP.
Perform SR 3.2.5.1. 2 hours
AND

C.2 Restore regulating rod groups | 4 hours
to within limits. ‘
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ACTIONS (continued)

Regulating Rod Insertion Limits

321

CONDITION REQUIRED ACTION ‘COMPLETION TIME
€l Regulating rod groups: | [€l1 Initiate boration to:restoré: | 15 minutes
inserted In unacceptable: ) SDM to within the limit
operationdllregion. [specifiedn the-COLR.
AND
(€121 Restore regulating rod 2 hours
) groups to within restricted
6pera! region::
Lon J
OR
I€]22 Reduce THERMAL 2 hours
@ POWERto less than or
: - equal to the THERMAL.
{ the restricted operation region of ] POWER. allowed by*the
regulating rod.group
insertion limits.
D Required Action and g Be in MODE 3: 6 hours
associated Completion.
(&) Time of Condition Cynot
met.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.2.1:4 Verify regulating rod groups are within the sequence | 12 hours
and overlap limits as specified in the COLR.
SR 3.2.1.2 Verify regulating rod groups meet'the insertion limits | 12 hours
as specified in the COLR.
SR 3.2.1.3 Verify SDM is within the limit specified in the COLR. | Within 4 hours
, prior to achieving
criticality
BWOG STS 3.2.1-2 Rev. 3.0, 03/31/04
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JUSTIFICATION FOR DEVIATIONS .
ITS 3.2.1, REGULATING ROD INSERTION LIMITS

If the regulating rod groups are not within the sequence or overlap limits, ISTS 3.2.1
ACTION A allows up to 24 hours to restore the regulating rod groups to within the
limits. This is an excessive time to allow the unit to operate outside these limits.
Therefore, ITS ACTION C has been added to only allow 4 hours to restore the
regulating rod groups to within the sequence and overlap limits. This is consistent
with the Arkansas Nuclear One (ANO) ITS amendment, as approved by the NRC on
October 29, 2001. Furthermore, consistent with ISTS 3.2.1 Required Action A.1,
performance of SR 3.2.5.1 is required within 2 hours. Further performance of the SR
(i.e., every 2 hours) is not required since the rods have to be restored within the
limits by the time the next performance would be required. Due to this change, ISTS
3.2.1 Condition A has been modified to delete sequence and overlap references, and
subsequent ACTIONS have been renumbered.

2. Changes are made to be consistent with the format of the ITS. The location of where
a parameter’s limits reside, whether in the COLR or an actual LCO statement, is not
normally specified in the Required Action. The Required Action normally states that
the parameter shall be "within limits."

3. Clarifying words have been added. Power only has to be reduced to exit the
unacceptable operation region.

Davis-Besse ' Page 1 of 1
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Improved Standard Technical Specifications (ISTS) Bases
‘ Markup ,
and Justification for Deviations (JFDs)
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Regulating Rod Insertion Limits

B 321
‘ B'3.2 POWER DISTRIBUTION LIMITS
B:3.2.1 Regulating Rod Insertion Limits
BASES
BACKGROUND The insertion limits of the regulating rods are initial condition assumptions:

used in all safety analyses that assume rod insertion Upon reactor trip.
The insertion limits directly affect the core power distributions, the worth'
of a potential ejected rod, the assumptions of available SDM, and the
initial reactivity insertion rate.
The applicable criteria for these reactivity and power distribution design:
requirements are described inf10.CFR 50, Appendix A /GDC 10, "Reacto
Design," GDC-26, "Reactivity/Control System Redundancy-and
Capability]" GDC 28, “Reactjvity Limits" (Ref. 1), and in.10 CFR 50.46,
"Acceptance Criteria for Emergency Core Cooling Systems for Light
Water Nuclear Power Plants” (Ref. 2).

are specified in the COLR )
Limits on regulating rod insertion [have beenestablished, and all rod @
positions are monitoreéd and controlled during power operation to ensure:
that the power distribution and reactivity limits defined by the design
power peaking and SDM limits are not violated.

The regulating rod groups operate with a predetermined amount of
‘ position overlap[in drderjto. approximate a linear relation between rod @
worth and rod position (integral rod worth). To achieve this approximately
linear relationship, the regulating rod groups are withdrawn and operated
in a predetermined sequence. The automatic control system controls
reactivity by moving the regulating rod groups. in sequence within
-analyzed ranges. The group sequence and overlap limits afe specified in.
the COLR.

The fegulating rods are used for precise reactivity control of the reactor.
The positions of the regulating rods are normally controlled automatically
by the automatic control system but can alsc be controlled manually.
They are capable of adding reactivity quickly compared with borating or
diluting the Reactor Coolant System (RCS).

The power-density at any point in'the core must be limited to maintain
specified acceptable fuel design limits, including limits that ensure that the
criteria specified in 10.CFR 50.46 (Ref. 2) are not violated. Together,
LCO 3.2.1, "Regulating Rod Insertion Limits," LCO 3.2.2, "AXIAL POWER
‘SHAPING ROD (APSR) Insertion Limits,"LCO 3.2.3, "AXIAL POWER:

B3.21-1 Rev. 3.0, 03/31/04-

' BWOG STS
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B3.2.1

(*) INSERT1

UFSAR, Appendices 3D.1.6, 3D.1.21, 3D.1.22, 3D.1.23, and 3D.1.24

Insert Page B 3.2.1-1
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Regulating Rod Insertion. Limits

B3.2.1

BACKGROUND (continued)

IMBALANCE Operatlng lelts' " and LCO 3 2 4 "QUADRANT POVVER

monltored process varlables to .ensure that the core: operates W|th|n the
FQ- ¥)|and FAH limits in the COLR. Operation within-the FQ@I limits given
in'the COLR prevents poweér peaks that-would exceed the loss of coolant

[ linear heat rate (LHR) | accident (LOCA),Iimits derived from the analysis of the Emergency Core

Cooling Systems (ECCS). -Operation within the Fl, limits given in the
COLR prevents departure from nucleate boiling (DNB) during a loss of
forced reactor coolant flow accident. In addition to the Fof£)]and Fjy»
limits, certain reactivity limits are met by regulating rod msertlon limits.
The regulating rod insertion limits also restrict the ejected CONTROL
ROD worth to the values assumed in the safety analysis and maintain the
minimum required SPM in MODES 1 and:2.

This LCO is required to minimize fuel cladding failures that breach the
primary fission product barrier and releass fission products into the
reactor coolant inthe event of a LOCA, loss.of flow.acé¢ident, ejected rod
accident, or other postulated accidents requiring termination by a Reactor
Protection System trip function.

©

Q,

®

®O

APPLICABLE The fuel cladding must not-sustain damage as:a result of normal

SAFETY operation (Condition 1) or anticipated.operational occurrences

ANALYSES (Condition 2). The LCOs governing regulating rod insertion, APSR
position, AXIAL POWER IMBALANCE, and QPT preclude core power

“distributions that violate the following fuel design criteria:

a. Dutring a[large Break] LOCA, the peak cladding temperature must not
exceed 2200°F (Ref. 2)ge_ @

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 DNB
condition (Ref. [1)pe D

c. During anejected rod accident, the fission energy input to the fuel
must not exceed 280 caligm (Ref.{Bl, e

. = @O0

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 (Ref. 1). '

I3
BWOG STS
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‘Regulating Rod Insertion Limits
B3.2.1

APPLICABLE SAFETY ANALYSES (continued)

Fuel cladding damage does not occur-when the coreis operated.outside

the conditions of these LCOs dunng normal operatlon However, fuel

cladding damage could result if an-accident occurs with the simultaneous
violation of one or more of the LCOs limiting the regulating rod posmon

the APSR position, the AXIAL POWER IMBALANCE, -and the QPT.. This
potential for fuel cladding damage exists because changes in the power
distribution can cause increased power peaking and correspondingly-

increased local linear heat rates|[|LHRS]] @

"The SDM requirement is met by limiting the regulating and safety rod

insertion limits such that sufficient inserted reactivity is available in the

‘rods to shut down the reactor to hot zero power with a reactivity margin’

that assumes that the maximum worth rod remains fully withdrawn.upon

trip (Ref. 4). Operation at the SDM based regulating rod insertion limit

may also indicate that the maximum ejected rod worth could be equal to

the limiting value.

‘Operation g the regulating rod insertion limits may cause the:local core @
power to approach the ' maximum linear heat generation rate or peaking

factor with the allowed QPT present.

The regulating rod and safety rod insertion limits erisure that the safety
‘ -ahalysis assumptions for SDM, ejected rod worth, and power distribution

peaking factors remain valid (Refs.|3, S\and €).
-

The regulating rod insertion limits LCO satisfies Criterion 2 of
10 CFR 50.36(c)(2)(ii).

LCO re9ulating —The Timits on|CONTROL Roq sequence, including group overlap, and @
insertion positions as defined in the COLR, must be maintainéd because
they ensure that the resulting power distribiution is within'the range of
analyzed power distributions and that the SDM and ejected rod worth are
maintained.

The overlap between regulating groups provides more uniform rates -of
reactivity insertion and withdrawal and is imposed to: maintain acceptable
power peaking during regulating rod motion.
[ limits I\
Error adjusted|maximum allowable s\e\pomtsjfor regulating rod insertion[ fimits- @
‘are provided in the COLR. The[Seipointsare derived by an adjustment of
the measurement system independent limits to-allow:for THERMAL
POWER level uncertainty and rod position errors.

' BWOG STS B3.2.1-3 Rev. 3.0, 03/31/04

Attachment 1, Volume 7, Rev. 1, Page 24 of 132



Attachment 1, Volume 7, Rev. 1, Page 25 of 132

Regulating Rod Insertion Limits
B321

®

LCO (continued)

Actual alarm setpoints implémented in the unit may\be more restrictive’
than the Xnaximum allowable setpoint values to provige additional
-conservatism between the actual alarm setpoint and the measurement
system in

pendent limit.

LCO 3:2.1 has been modified by a Note that suspends the LCO
requirement for those regulating rods not within the limits 6f the COLR
solely due to testing in accordance with SR 3.1.4.2, which verifies the
freedom of the rods to move. This SR may require the regulating rods to
move below the LCO limit, which would otherwise violate the LCO.

APPLICGABILITY The regulating rod sequence, overlap, and physical insertion limits.shall
be maintained with the reactor in MODES 1 and 2. These limits maintain
the validity of the assumed power distribution, ejected rod worth, SDM,
‘and reactivity insertion rate assumptions used in the safety analyses.
Applicability.in MODES 3, 4, and 5 is not required, because neither-the
power distribution nor ejected rod worth assumptions are exceeded in
these MODES. SDM.in MODES 3, 4, and 5 is governed by LCO 3.1.1,
"SHUTDOWN MARGIN (SDM)."

ACTIONS The regulating rod insertionprovﬁded in the COLR are@ @

based on both the initial conditions assumed in the accident analyses-and
‘ : .on the SDM. Specifically, separate insertion limits are specified to

determine whether the unit is operating in violation of the initial conditions
(e g. the range of power distributions) assumed in the accident analyses
.of whether the unit is in violation of the SDM or ejected rod worth limits.
‘Separate insertion limits are provided because different Required Actions
and Completion Times apply, depending on which insertion limit has been
violated. The area between the boundaries of acceptable operation and
unacceptable operation, illustrated on the regulating rod insertion limit
figures in the COLR, is the restficted region. The actions required when

- operation occurs in the restricted region are described under Condition A,
The actions required when. operation occurs in the unacceptable region

‘are described under Condition|C] @

The actions required when operation occurs with
N the regulating rod group sequence or overlap limits
Al not met are described under Condition C.

Operation with the regulating rods in the restricted region shown on the

regulating rod insertion figures specified inthe- COLR [or ith any group
[sequence or overlap outside the Tinyits specified in the COLR|potentially

violates the LOCA LHR limits (Fg[Z)] limits), or the loss of flow accident

‘DNB peaking limits Fy - limits). The design caleulations assume no) @@

.

‘ BWOG STS B3.2.1-4 Rev. 3.0, 03/31/04

Attachment 1, Volume 7, Rev. 1, Page 25 of 132



oS

Attachment 1, Volume 7, Rev. 1, Page 26 of 132

‘Regulating Rod Insertion Limits
B32.1

deviation in nominal overlap betweenregulating rod groups. However,
deviations.of 5% ¢k the core helght above or below the nominal overlap
may be typlcal and do-not cause significant differences in core reactivity,
in-power distribution\or in rod'worth; relative td the design calculations.
The group sequence rust be maintained becayse desigh calculations
assume the regulating\rods withdraw and insert \n a predetermined order.

Forverification that FQ and FY i are within their limits, SR 3.2.5.1 is
performed using the: Incore Detector System to obtain a three
dimensional power distribution map. Verification that FQ. and F}, are
within their limits ensures that operation with the regulating rods inserted

operation } -

into the restrictedwregion does not violate the ECCS or DNB criteria
(Ref ). The required Completion Time of 2 hours is acceptable in that it

- allows the operator sufficient time for obtaining a power distribution map

and for verifying the power peaking factors. Repeating SR 3.2.5.1 every
2 hours is acceptable because it ensures that continued verification of the

power peaking factors is performed as core conditions (primarily
regulating-rod insertion and induced xenon redistribution) change.

Monitaritig the power peaking factors FZ)|and F},; doés not provide
wverification that the reactivity insertion rate on the rod trip or the ejected

rod worth limit is maintained, because worth is a reactivity parameter
rather than a power peaking parameter. However, if the COLR figures do
hot show that'a rod insertion limit is ejected rod worth limited, then the
ejected rod worth is.no more limiting than the SDM based rod insertion

limit in the core design (Ref'@ Ejected rod worth limits are
independently’ maintained by the Required Actions of Conditions A and [l

Required Action A.1 is modified by a Note that requires the performance

of SR 3.2:5.1 only when THERMAL POWER is greater than 20% RTP.

This establishes a Required.Action that is consistent with the Applicability

of LCO:3.2.5, "Power Peaking Factors.".

A2

Indefinite operation with the regulating rods inserted in the restricted
region|, or in violation~af the group sequénce or overlap limits;is not
prudent. Even if power peaKing monitoring per Required Action A.1 is
‘continued, reactivity limits may not be met and the abnormal regulating
rod insertion-or group configuration may cause an adverse xenon
redistribution, ray cause the limits on. AXIAL POWER IMBALANCE to be
exceeded, or may adversely affect the long term fuel depletion pattern.

BWOG STS
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Regulating Rod Insertion Limits

B32:1
‘ BASES
ACTIONS (CQntin ued) restoration of the regulating rod groups]
to within limits is required within
Therefore, [power peaking monitoring i5allowed for up to]24.hours after @

dlscovery of failure to meet the: reqmrements of this LCO. This required
Completion Time is reasonable based on the low probability of an event
occurring simultaneously with the limit out of specification in this relatively
short time period. In.addition, it precludes lorig term depletion with
abnormal group.insertions or configurations, thereby limiting the potential
for anadverse xenon redistribution.

B.1

operation region

If the regulating rods‘cannot be restored within the acceptable [opetating]
[linyits|shown on the figures inthe COLR withiri:the required Completion. | @
Time (i.e., Required Action A:2 not met), then the:limit§/can be restored

by reducmg the THERMAL POWER to a value allowed by the regulating

rod insertion limits in the COLR.. The required Completion Time of

2 hours is sufficient to‘allow the operator to complete the power reduction

in an orderly. manner-and without challénging the plant systems. @ @

Operatlon for up to-2 hours more in the: restncted‘reglon shown in the

@ COLR is acceptable, based on the low. probability of an.event occurring
. ssimultaneously with thellimit out-of specuflcatlon in-this refatively short @
time period. In addition, it precludes long term depletion with abnormal
. group insertions of configurations and limits the potential for.an adverse
xenon redistribution.

L1

Operation.in the unacceptablevregion shown on the figures in the COLR

corresponds to power operation with an SDM less than the minimum
~ required value or-with the:gjected rod worth greater than the allowable
value. The regulating rods may be inserted too far to provide sufficient
negative reactivity insertion. following a reactor trip and the ejected rod
worth may ‘exceed its initial condition limit. Therefore, the'RCS boron
‘concentration must be increased to restore the. regulating rod insertion to
a value that preservas the SDM and. ejected rod worth limits. The RCS { the Bases of @
boratlon must occur as descnbed in The required { LCO3.11 l

OO

on Ilmmng the potentlal.xenon redlstrlbutlon the low probability of an

‘ BWOG STS B3.2.1-6 . Rev. 3.0, 03/31/04
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@ INSERT 2

C.1tand C.2

Operation with the regulating rod groups out of sequence or with the
group overlap limits exceeded may represent a condition beyond the
assumptions used in the safety analyses, including SDM. The design
calculations assume no deviation in nominal overlap between regulating
rod groups. However, deviations as allowed by the COLR above or
below the nominal overlap may be typical and would not cause significant
differences in core reactivity, in power distribution, or in rod worth, relative
- to the design calculations. The group sequence must be maintained
because design calculations assume the regulating rods withdraw and
insert in a predetermined order.

For verification that Fq and F',; are within their Iimits_, SR 3251is
performed using the Incore Detector System to obtain a three
dimensional power distribution map. Verification that Fq and F , are

within their limits ensures that operation with the regulating rods
sequence or overlap limits not met does not violate the ECCS or DNB
criteria (Ref. 6). The required Completion Time of 2 hours is acceptable
in that it allows the operator sufficient time for obtaining a power
distribution map and for verifying the power peaking factors. Required
Action C.1 is modified by a Note that requires the performance of

SR 3.2.5.1 only when THERMAL POWER is greater than 20% RTP. This
establishes a Required Action that is consistent with the Applicability of
LCO 3.2.5.

Indefinite operation with the regulating rods sequence or overlap limits not
met is not prudent because of the potential severity associated with gross
violations of group sequence or overlap requirements. Therefore, the
regulating rod groups must be restored to within the sequence and
overlap limits within 4 hours. The 4 hour Completion Time is based on
operating experience which supports the restoration time without
unnecessarily challenging unit operation and the low probability of an
event occurring simultaneously with the limit out of specification.

Insert Page B 3.2.1-6
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Regulating Rod Insertion: Limits
B3.2.1

‘ BASES

ACTIONS (continued)

-accident occurring in.this-relatively short time: period, and the numberof
steps required.to complete this, Action. This. period allows the- operator
sufficient time. for-aligning the required valves and for starting the boric:
acid pumps. Boration‘continues until the regulating rod group: positions
are réstorad to at léast within the réstricted opetational region, which
restores the minimum SDM capability and reduces the potential ejected
rod worth to within its limit.

@21 o ®

The re‘qylrrg‘d Cqmple"c_lon Time of 2 hqurs fr’om |n|t|,a_l 'cilscqye_ry gf_a, .@

regulating rod group in'the unacceptabletregion until its restoration to

within the restricted oper region shown on the figures in' the COLR @

allows sufficient:time for borated water to enter'the RCS from the

chemical addition and makeup systems, thereby allowing the regulating
imaceemabie L__Fods to be withdrawn to the restricted region. Operation in the[Festrcted] @

operation region for up to armaddifional] 2 hours is reasonable, -based on Ilmltlng the

potential for an adverse xenon redistribution, the. Iow probability-of an

accident occurring’ in this relatively short time _period, and the number of

steps required to complete‘this Action.

The SDM.and ejected rod worth limit can also be restored by reducing the
THERMAL POWER to a value allowed by the regulating rod insertion’
limits in the COLR. The required Completion Time of 2-hours is sulfficient
to-allow the operator to complete the power reduction:in an orderly
manner and without challenging the plant systems. Operation for up to.
rvvm— 2 hours[mgre in the/resfricted] region shown in the COLR is acceptable; @

{ operation based on the. Jow probability of an'event occurring. simultaneously. with the
limit out of spécification in this relatively short time period. In addition;, it
precludes long term depletion with abnormal group-insertions-or
conﬂguratlons and limits the potential for an adverse xenon redistribution.

‘ BWOG STS B3.21-7 Rev. 3.0,:03/31/04
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. _ BASES

Regulating Rod Insertion: Limits
B3:2.1

ACTIONS (continued)

any Required Action and associated Completion
Time of Condition C or D is not met

@1

If fhe redulating rods cannot be restored to within thg acceptable

F,F:erati g limits.for the originzZTH ERMAL PO\NE_R%[ if the power )
reductidn cannot be completed within the required Comipletion Tirmg, then'
the reactor. is placed in MODE 3, in which-this LCO does not-apply. This
Action ensures that the reactor does not continue operating in violation of
the peaking limits, the ejected rod worth, the reactivity insertion rate
assumed as initial conditions in the accidént analyses, or the required
minimum SDM:assumed in the accident analyses. The required
‘Completion Time of 6 hours is reasonable, based on operating
experience regarding the amount of time required to reach MODE 3 from
RTP without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR 32.11

This: Surveillance: ensures that the sequence and overlap limits are not
violated. A Surveillance Frequency of 12 hours is acceptable because;
little rod motion-occurs in 12 hours due to fuel burnupfand th =pro_ba_bllity/
of a deviation ofcumng simultaneously with an inoperable gequence
monitor in this felatively short time frgme is low/ Also,the Frequency

takes into. account other information available in the:control room for:
monitoring thie status of the regulating rods.

SR 3212

[With annOPERABLE fegulating rod insertien limit alarm] fefification of the.
regulating rod insertion limits as specified in the COLR ata Frequency of
12 hours:. is sufficient fo enstte the OPERABILITY of the Pegulating rod]

linsertion it alank andto detect regulating rod[bapks] that may be )

approachingthe group insertion limits, because little-rod motion due to
fuel burnup occurs in 12.hours. Also, the Frequency takes into.account
other information available in the control room for monitoring the status of
the regulating rods.

' BWOG STS
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Regulating Rod Insertion Limits
B3.2:1

BASES

SURVEILLANCE REQUIREMENTS (continued)
SR 32.1.3

,P‘rlor to achieving criticality, an estimated critical position forthe @
CONTROL RODS is determined. Verification that SDM meets the

minimum requiréments ensures that sufficient SDM capability exists with
the CONTROL RODS at the:estimated critical position if it is necessary to:
shut down or'trip the reactor after criticality. The Frequency-of 4 hours
prior to criticality provides-sufficient time to verify SDM capability and
establish the estimated critical position.

REFERENCES 1. [I0.CFR 50, Appendix-A, GDC 10 and GDC 26, ©

2. 10CFR50.46. \7/UF_S/-\_RAppendices3D.1.6,.\
n

Criterion 10 — Reactor Design;
. ) 3D.1.21, Criterion 25 -
3, "FSAR, Section ﬁ : 15.4.3 Protection System Requirements @ @
vl ) For Reactivity Control
. e . : Malfunctions;- 3D.1.22, Criterion R
4. “FSAR, Section “ ‘ 15.1.2 26 — Reactivity Control System @ @

Redundancy and Capability;

) 3D.1.23, Criterion 27 — i
FSAR\, 'Section E . 15.23 Combined Reactivity Control @ @ :

Systems Capability; and
IFSAR, Sectiop [ ]
,]\\

3D.1.24, Criterion 28 — Reactivity
Limits /
[FEAR Section [ ]
[ BAW-10122P-A, "Normal Operating Controls” (revision specified in Specification 5‘6.3)]

JENE

O
[8.\_FSAR, Section [ ] @

for Acceptance Cycle Reload Analyses” (revision

BAW-10179P-A, "Safety Criteria and Methodology
specified in Specification 5.6.3)

BWOG STS o B3.2.1-9 . Rev. 3.0, 03/31/04
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JUSTIFICATION FOR DEVIATIONS
ITS 3.2.1 BASES, REGULATING ROD INSERTION LIMITS

Changes are made (additions, deletions, and/or changes) to the ISTS Bases which
reflect the plant specific nomenclature, number, reference, system description,
analysis, or licensing basis description.

. These punctuation corrections have been made consistent with the Writer's Guide

for the Improved Standard Technical Specifications, TSTF-GG-05-01, Section 5.1.3.

Changes are made to reflect changes made to the Specification.

. Changes are made to reflect the Specification.

. The brackets have been removed and the proper plant specific information/value has

been provided.

" Davis-Besse was designed and under construction prior to the promulgation of 10

CFR 50, Appendix A. The design of Davis-Besse meets the intent of 10 CFR 50,
Appendix A published in the Federal Register on February 20, 1971, and as
amended in Federal Register on July 7, 1971. Bases references to the 10 CFR 50,
Appendix A criteria have been replaced with references to the appropriate section of
the UFSAR.

Editorial change corrected with no change in intent.

. The ISTS 3.2.1 LCO Bases includes a discussion of "Actual Alarm Setpoints" for

Regulating Rod insertion limits. This discussion is not included in the ITS LCO 3.2.1
Bases. The "Actual Alarm Setpoints" are not needed to satisfy the requirements of
the LCO and therefore a discussion of the "Actual Alarm Setpoints" is not needed in
the LCO Bases.

Changes are made to be consistent with other places in the Bases (i.e., LCO 3.2.5
Bases Background).

Davis-Besse Page 1 of 1
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‘ Specific No Significant Hazards Considerations (NSHCs)
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DETERMINATION OF NO SIGNIFICANT HAZARDS CONSIDERATIONS
ITS 3.2.1, REGULATING ROD INSERTION LIMITS

‘ There are no specific NSHC discussions for this Specification.

Davis-Besse Page 1 of 1
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ATTACHMENT 2

ITS 3.2.2, AXIAL POWER SHAPING ROD (APSR) INSERTION
' LIMITS
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Current Technical Specification (CTS) Markup
and Discussion of Changes (DOCs)
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ACTION A

ACTIONB

SR 3.2.21
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ITS 3.2.2

REACTIVITY CONTROL SYSTEMS

AXIAL POWER SNAPING ROD INSERTION LIMITS

TLIMITING CONDITION FOR OPERATION

3.1.3.9 The axia) power shaping rod group shall be within the acceptable '
pperating limits for axial power shaping rod position specified in the CORE
DPERATING LIMITS REPORT.

Mo1

APPLICABILITY: MODES 1 and 2H)

ACTION:

With the axial power shaping rod group ouiside thé”abave “insertion limits,

either: Add proposed
Required Action A.1

¢

a. Restoreﬁfae axial power shaping rod group to within the limits
within ours, or

b. Reddce THERMAL POWER to \ess than or equal‘to that fraction of

RATER THERMAL POWER which, is allowed by the rod gxoup position '
using\the acceptable operating limits provided in ‘the CORE OPERATING
LIMITS\REPORT within 2 hours, or :

I

c. Be in at least HOT STANDBY within 6 hours.

SURVEILLANCE REQUIREMENTS

4.1.3.9 The position of the axial power shaping rod group shall be determined
to be within the 1imits provided in the CORE OPERATING LIMXTS REPORT at least

very 12 hours /BXCept Wheh Lhe axial power shaping rod ynsertion 1imi
alarm is inoperéble, then verify the group to be within the Aimit provided: in/_ |
the CORE OPERATING LIMITS REPORT at least once every 4 hourg.

fruien kef\l 1.0\ j\

DAVIS-BESSE, UNIT 1 ‘ 374 1-34 Amendment No. 33¢52,$5&51.5i.
{Next page is '3/4 2-1) Bp.123,144
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- DISCUSSION OF CHANGES
ITS 3.2.2, AXIAL POWER SHAPING ROD (APSR) INSERTION LIMITS

ADMINISTRATIVE CHANGES

AO01

A02

In the conversion of the Davis-Besse Current Technical Specifications (CTS) to
the plant specific Improved Technical Specifications (ITS), certain

changes (wording preferences, editorial changes, reformatting, revised
numbering, etc.) are made to obtain consistency with NUREG-1430, Rev. 3.1,
"Standard Technical Specifications-Babcock and Wilcox Plants" (ISTS).

These changes are designated as administrative changes and are acceptable
because they do not result in technical changes to the CTS.

In the event the APSRs are outside the operating limits specified in the CORE
OPERATING LIMITS REPORT (COLR), CTS 3.1.3.9 Action b requires a .
reduction in THERMAL POWER to less than or equal to that fraction of RATED
THERMAL POWER which is allowed by the rod group position using the
acceptable operating limits provided in the COLR within 2 hours, as one of three
alternative actions. ITS 3.2.2 does not provide a comparable Required Action for
this Condition. This change deletes the CTS Action to reduce THERMAL
POWER to less than or equal to that fraction of RATED THERMAL POWER
which is allowed by the rod group position using the acceptable operating limits
provided in the COLR within 2 hours, in the event that the APSRs are not within
the limits provided in the COLR. '

The COLR provides APSR insertion limits based on exposure. The APSR
insertion limits are not based on THERMAL POWER. Therefore a reduction of
the THERMAL POWER to less than or equal to that fraction of RATED
THERMAL POWER which is allowed by the rod group position using the
acceptable operating limits provided in the COLR is not an appropriate action.
This change is designated as administrative because it does not result in a

~ technical change to the CTS.

MORE RESTRICTIVE CHANGES

MO1

The Applicability of CTS 3.1.3.9 is MODE 1 and MODE 2 with the Applicability in
MODE 2 modified by a footnote, designated as "#," stating "With ket > 1.0."

ITS 3.2.2 Applicability is MODE 1 and 2. The CTS is revised to delete the
footnote. '

The purpose of the footnote is to provide an allowance such that, when in

MODE 2 with the reactor not critical, the APSR insertion limits are not applicable.
This change provides a more restrictive requirement, in that the APSR insertion
limits are now applicable at all times in MODE 2. This change is acceptable
because applying that requirement prior to bringing the reactor critical ensures
the APSR are in the correct position when required so that the axial fuel burnup
design conditions assumed in the reload safety analyses will be satisfied. This
change is designated as more restrictive because the Applicability has been
broadened to encompass all of MODE 2.

Davis-Besse Page 1 of 3
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DISCUSSION OF CHANGES
ITS 3.2.2, AXIAL POWER SHAPING ROD (APSR) INSERTION LIMITS

RELOCATED SPECIFICATIONS

None

REMOVED DETAIL CHANGES

None

LESS RESTRICTIVE CHANGES

LO1

(Category 3 — Relaxation of Completion Time) In the event the APSRs are
outside the operating limits specified in the COLR, CTS 3.1.3.9 Action a requires
the APSRs to be restored to within the limits within 2 hours, as one of three
alternative actions. ITS 3.2.2 ACTION A provides a 24 hour Completion Time to
restore the APSRs to within limits and requires the performance of SR 3.2.5.1

(Verify Foand FY, are within limits by using the Incore Detector System to obtain
a power distribution map) when THERMAL POWER is > 20% RTP once per

2 hours. This changes the CTS by extending the Completion Time from

“2 hours” to “24 hours” and provides a requirement to verify Foand F), are
within their limits once per 2 hours.

The purpose of the CTS 3.1.3.9 Action a is to ensure that the APSRs are
restored so that the axial burnup distribution that accumulates in the fuel will be
consistent with the expected (as designed) distribution. This change is
acceptable because the Completion Time is consistent with safe operation under
the specified Condition. This change extends the Completion Time to restore
APSRs to within insertion limits from “2 hours” to “24 hours” and provides a
requirement to verify Fqand F , are within their limits once per 2 hours.

Successful verification that Fqoand F)) . are within their limits ensures that
operation with the APSRs inserted or withdrawn in violation of the times specified
in the COLR do not violate either the ECCS or DNB criteria. The required
Completion Time of 2 hours is reasonable to allow the operator to obtain a power
distribution map and to verify the power peaking factors. Repeating SR 3.2.5.1

_ every 2 hours is reasonable to ensure that continued verification of the power

peaking factors is obtained as core conditions (primarily the regulating rod
insertion and induced xenon redistribution) change. Required Action A.1 is
modified by a Note that requires the performance of SR 3.2.5.1 only when
THERMAL POWER is greater than 20% RTP. This establishes a Required
Action that is consistent with the Applicability of LCO 3.2.5, "Power Peaking
Factors." Indefinite operation with the APSRs inserted or withdrawn in violation
of the times specified in the COLR is not prudent. Even if power peaking
monitoring is continued, the abnormal APSR insertion or withdrawal may cause
an adverse xenon redistribution, may cause the limits on AXIAL POWER
IMBALANCE to be exceeded, or may affect the long term fuel depletion pattern.
Therefore, power peaking monitoring is allowed for up to 24 hours. This required
Completion Time is reasonable based on the low probability of an event
occurring simultaneously with the APSR limit out of specification. In addition, it

Davis-Besse Page 2 of 3
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~ DISCUSSION OF CHANGES
ITS 3.2.2, AXIAL POWER SHAPING ROD (APSR) INSERTION LIMITS

precludes long term depletion with the APSRs in positions that have not been
analyzed, thereby limiting the potential for an adverse xenon redistribution. This
time limit also ensures that the intended burnup distribution is maintained, and
allows the operator sufficient time to reposition the APSRs to correct their
positions. This change is designated as less restrictive because additional time
is allowed to restore parameters to within the LCO limits than was allowed in the
CTS.

(Category 7 — Relaxation of Surveillance Frequency - Non-24 Month Type
Change) CTS 4.1.3.9 requires the position of the APSR group to be determined
to be within the limits provided in the CORE OPERATING LIMITS REPORT
(COLR) at least once every 12 hours except during time intervals when the
APSR insertion limit alarm is inoperable. With this alarm inoperable, CTS 4.1.3.9
requires the verification that the group is within the limit provided in the COLR at
least once per 4 hours. ITS SR 3.2.2.1 requires verification that APSRs are
within the acceptable limits specified in the COLR every 12 hours. This changes
the CTS by eliminating the requirement to verify that the APSR group is within
the limits provided in the COLR at least once per 4 hours when the APSR
insertion limit alarm is inoperable.

The purpose of CTS 4.1.3.9 is to periodically verify that the APSRs are within the
limits specified in the LCO. This change is acceptable because increasing the
Frequency of APSR insertion limit verification when the APSR insertion limit
alarm is inoperable is unnecessary. An inoperability of the alarm does not
increase the probability that the APSR insertion limits are not met. The routine
12 hour Frequency (ITS SR 3.2.2.1) continues to ensure the APSR insertion ,
limits are met. Furthermore, the' APSR insertion limit alarm is for indication only.
Its use is not credited in any safety analyses. Thus, any response determined
necessary by plant personnel due to an inoperable alarm is more appropriately
controlled by plant procedures, not Technical Specifications. This change is
designated as less restrictive because Surveillances will be performed less
frequently under the ITS than under the CTS.

Davis-Besse Page 3 of 3
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Improved Standard Technical Specifications (ISTS) Markup
‘ ~ and Justification for Deviations (JFDs)
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322
cTs
‘ 3.2° POWER DISTRIBUTION LIMITS'
322  AXIAL POWER SHAPING ROD (APSR) Insertion Limits
3139 LCO 322 APSRs shall be positioned within the limits specified in the COLR.
APPLICABILITY: MODES 1 and 2.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
3139 A APSRsnot within limits. | A.1 NOTE
Action a Only required when
THERMAL POWER is
> 20% RTP.
Perform SR 3.2.5.1. Once. per 2'hours
AND ‘
‘ ' A2 Restore APSRs to within 24 hours
limits.
3.1.3.9 B. Reguired Action and B.1 Be in MODE 3. 6 hours
Action ¢ associated Completion
Time not met.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY .
4139 SR 3.2.21 Verify APSRs are within .acceptable limits specified 12 hours
in the COLR.
. BWOG STS 3.2.2-1 Rev. 3.0,03/31/04.
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JUSTIFICATION FOR DEVIATIONS ,
ITS 3.2.2, AXIAL POWER SHAPING ROD (APSR) INSERTION LIMITS

None

Davis-Besse Page 1 of 1
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Improved Standard Technical Specifications (ISTS) Bases
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APSR Insettion Limits
B3:2:2

B'3:2 POWER DISTRIBUTION LIMITS

B:3.2.2 AXIAL POWER SHAPING ROD(APSR) Insertion Limits

BASES

BACKGROUND

{ linear heat rate (LHR)]

The insertion limits of the APSRsare initial condition assumptions in:all,

safety.analyses that are affected by core powsr distributions. The
applicable criterion for these power distribution-design requirements are
[10.CFR 50, Appendix-A-6GDCT 10, "Reactor Design'{ (Ref. 1), and
10 CFR 50.46; "Acceptance Criteria for Emergency Core Cooling
Systems for Light Water Nuclear Power Plants” (Ref. 2).

[ are specified in the COLR

Limits.on APSR insertion[have beenhestablished, and all APSR positions
are monitored and-controlled during power operatlon to ensure that the
power distribution-defined by the design power peaking limits:is
‘maintained.

The power-density at any point in the core-must be limited to maintain
'specified'acceptable fuel design limits, including limits that meet the
criteria specified in Reference 2. Togetheér, LCO 3.2.1, "Regulating Rod
Insertion Limits," LCO:3.2.2, "AXIAL POWER SHAPING ROD (APSR)
Insertion Limits," LCO 3.2.3, "AXIAL POWER IMBALANGE Operating
Limits," and LCO 3:2:4, "QUADRANT POWER TILT (QPT)," provide limits
‘on control component operation and on monitored process variables to
ensure that the core operates within the. FQ@ and Flly limits in the
COLR. Operation within the. F limits given in'the COLR prevents
power peaks that exceed the loS5 of coolant accident (LOCA)limits

derived from the analysis of the Emergency Core.Cooling Systems
(ECCS). Operation within the Fj limits given in the COLR prevents
departure from nucleate boiling (DNB) during-a loss of forced reactor
coolant flow.accident. The APSRs are. not required for reactivity insertion
rate on‘trip of- SDM and, therefore, they do not trip upon a reactor trip.

‘This LCO is required to minimize fuel cladding failures that would breach
the primary fission product barrier and release fission products to the
reactor coolant in the event of a LOCA, loss of flow accident, ejected rod
accident, or other postulated accident requiring termination by a Reéactor
Protection System trip function:

BWOG STS

B3.2.2-1 Rev. 3.0, 03/31/04
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APSR Insertion Limits

B32.2
. BASES
APPLICABLE The fuel cladding must not:sustain damage as-a result of normal
SAFETY operation(Condition 1)-or anticipated.operational. 6¢cciifrences
ANALYSES ‘(Condition 2). Acceptance:criteria for the safety and regulating rod

insertion, APSR position, AXIAL POWER IMBALANCE, and QPT LCOs'
preclude coré power distributions’that violate thé following fuel design

‘criteria:
a. During allarge-breakl LOCA, the peak cladding temperature must not
exceed 22‘00°F (Ref. 2)[[4 D

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 DNB
conditionpe— ()

(Ref. 1)
During an ejected rod accident, the fission energy input to the fuel
must not exceed 280 cal/gm (Ref. 3)yand )

d. CONTROL RODS must be capable of shutting down the reactor with
a minimum required SDM with the: highest worth CONTROL ROD
stuck fully withdrawn (GD2726,|Ref. @._

Fuel cladding damage does not occur-when the core is operated outside

these LCOs during normal operation. However, fuel cladding damage

, could result should an accident occur simultarieously with'violation 6f one:
' or more of these LCOs. This potential for fuel cladding damage exists

becausé changes in the power distribution can cause increased power

peaking and corresponding increased local[linear heat rafes:

|
Operation at the APSR insertion limits may approach the:maximum-
allowable linear heat generation rate or peaking factor with the allowed
QPT present.

4

The APSR insertion limits satisfy Criterion 2 of 10 CFR 50:36(c)(2)(ii).

BWOG STS ' B3.22-2 Rev. 3.0,:03/31/04
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APSR Insertion Limits
B322

@ =

LCO The limits on APSR physicalinsertion as defined in‘the COLR must be:
maintained because they servé:the function of controlling the. power
distribution within an acceptable' range.

The fuel cycle design-assumeés APSR withdrawal at the effective full

power days (EFPD) burnup window. specified in the COLR. Prior to this

WIndOW the APSRs [cannothe mainfainedfully withdrawn itrsteady state, @
opetation]: After this window; the APSRs-are not allowed to:be reinserted

for the remainder of the fuel cycle.

are maintained in
accordance with the
rod operation

recommendations

Error adjusted maximum allowable sefpointsifor APSR insertion are @

@prowded inthe COLR. The, Eetpaintslare derived by adjustment of the
measurement system mdependent limits to allow for THERMAL POWER
level uncertainty and rod position errors.

Actual alarm setpoints impletnented in the unit may bhe more restrictive:
than the Yaxirnum allowable setpoint values to allow r additional @
conservatlsm between the actial alarm setpoints and the measurement
system indapendent limits.

APPLICABILITY The APSR physical insertion limits shall be maintained with the reactor in
MODES 1 and 2. These limits maintain the power distribution within the

range assumed in the accident analyses. [In MODS{the limits on APS‘R/
fuel

ion specified by thjs LCO maintain the axial burnup design
cor?ggc:bns assumed in-the reload safety evaluation akalysis. In MODE 2
‘ : applicability is required bekause k.2 0.99. /Applicability in MODES. 3, 4,
and 5 is not required, because the power distribution assumptions in the
accident analyses would not be exceedéd in these MODES.

ACTIONS For stea‘dy state power operation; a normal position for APSR insetrtion is
. specified in thg[station operating procedures| The APSRs may be @
smoned as necessary for transient AXIAL POWER IMBALANCE
control until the fuel cycle. design requires them to be fully: withdrawn. _
(Not all fuel cycles may incorporate APSR withdrawal.) APSR @
limits are not.imposed for gray APSRs, with two exceptions. Ifthe fuel
«cycle design incorporates an APSR withdrawal (usually near end of cycle

(EOC)), the APSRs[may not be malntained in the fully wit drawn position @
are positioned as - prior to the: fuicycle burnup for the JAPSR withdrawal. If this-occurs, the|
Sboraion e 1 APSRs must by restored to their normal inserted position/ Conversely,

recommendations after the fuel cycle burnup for the APSR withdrawal occurs, the APSRs

before the withdrawal | may not be reinserted for the remainder of the fuel cycle. These
restrictions apply to ensure the axial burnup disttibution that-accumulates
in the fuel will be consistent with the expected (as designed) distribution.

BWOG STS B3.2.2-3 Rev. 3.0, 03/31/04
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APSR Insertion Limits

B3.2:2
. BASES
ACTIONS (continued)
Forverification that the core parameters Fo[£] and Fli are-within their

limits, SR 3.2.5:1 is performed using the Incore Detector System to-obtain
a three dimensional power distribution map.. Successful verification-that
FQ@‘ and ‘F} ;- aré within their limits ensures.that operation with the
APSRs inserted of withdrawn in violation -of the times specified in the
COLR do not violate either-the ECCS or DNB criteria (Ref.[). The
required Completion Time-of 2 hours is'reasonable to allow the operator
to obtain a power distribution map and to.verify the power peaking
factors. Repeating.SR 3.2:5.1 every 2 hours is reasonable to ensure. that
continued verification of the power peaking factors is obtained as core
conditions (primarily:the regulating rod insertion and induced xenon
redistribution) charige.

Required Action A.1 is modified by a Note that requires the performance:
of SR 3.2.5.1 only. when THERMAL POWER is greater than 20% RTP.
This establishes a Required Action that is consistent with the Applicability
‘of LCO 3.2.5, "Power Peaking Factors.”

@ .

Indefinite operation with the APSRs inserted or withdrawn in violation of
the times specified in the COLR is not prudent. Even if power peaking
monitoring per Required Action A.1 is continued; the abnormal APSR
insertion or withidrawal may causé an adverse xénon redistribution, may
cause the limits on AXIAL POWER {IMBALANCE to be exceeded, or may
affect the long term fuel depletion pattern. Therefore, power peaking
monitoring is allowed for up to 24 hours. This required Completion Time
is reasonable based on the.low probability of an event occurring _
simultaneously with the APSR . limit out of specification. In-addition, it
precludes long term depletion with the APSRs.in positions that have not
been analyzed, thereby limiting the potential for an adverse xenon
redistribution. This'time limit also ensures that the intended burnup
distribution is maintained, and allows the operator sufficient time to
teposition the APSRs to correct their positions.

Because the APSRs are not operated by the automatic control system,
manual action by-the operator is required to restore the APSRs to the
positions specified in the COLR.

‘ BWOG STS B3.2.2-4 Rev. 3.0, 03/31/04
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APSR Insertion Limits

B3.2:2
BASES
ACTIONS (continued)
B.1. [ any Required Action and associated Completion Time is not met ]
YEjthe \SPSRS cannot be ré%;)r'ed"to; their intended bgsit‘iOns within the] @
requirdd Completion Time of 24 houry, the reactor must be placed in

MODE 3, in which this LCO does:not apply. This action.ensures that the
fuel does not continue to be depleted in-an unintended burnup
distribution. The required Completion Time of 6 hours is reasonable,
based on operating experience regarding the time required to reach
MODE 3 from RTP in an orderly manner and without challenging plant
systems.

SURVEILLANCE SR 3221
REQUIREMENTS » » » _
Fuel cycle designs that allow APSR:withdrawal near EOC do not permit

APSRs insert after that time in-cora\life whenthe A ithdrawal
Verification that the APSRs are within their insertion limits at a
12 hour Frequency is ‘sufficient to ensure that the' APSR insertion limits
are preserved|and the computer alarm remains QPERABLE] The
12 hour Frequency required for performing this verification is sufficient
because APSRs are positioned by manual control.:and are normally
moved infrequently. {The probabjlity of a deviation oCcurring|
’simulta ously with an inoperablé\computer alarm is lpwiin this relatively @
short time frame. Als'o,[/fhe Frequency takes into account other
information available in the control room:for monitoring the axial power
distribution in the reactor core.

reinsertion of APSRs after the time of with‘dra'wal.[ AVhen the plant
computer is OPERABLE, the oparator will receive:a computer-alarm if the @
ccurs.

REFERENCES 1. [10 CFR 50, Appendix A, GDC 10 nd GDC 28, ()
UFSAR, Appendices 3D.1.6, Criteri
2. 10 CFR 50.46. 10— Reactor Design and 30,1 22, "
: Criterion 26 — Reactivity Contro!
3 M ESAR anter System Redundancy and Capability @ @
' — ' [4. UFSAR, Appendix 3D.1.23 ] @

H. [FSAR, Chaptsr [ J+—

BAW-10178P-A, "Safety Criteria and Methodology for Acceptance
Cycle Reload Analyses" (revision specified in Specification 5.6.3)

BWOG STS ’ B322-5 Rev. 3.0, 03/31/04
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JUSTIFICATION FOR DEVIATIONS
ITS 3.2.2 BASES, AXIAL POWER SHAPING ROD (APSR) INSERTION LIMITS

. Changes are made (additions, deletions, and/or changes) to the ISTS Bases which

reflect the plant specific nomenclature, number, reference, system description,
analysis, or licensing basis description.

. These punctuation corrections have been made consistent with the Writer's Guide
for the Improved Standard Technical Specifications, TSTF-GG-05-01, Section 5.1.3.

. Changes are made to reflect the Specification.

. The brackets have been removed and the proper plant specific information/value has

been provided.

Davis-Besse was designed and under construction prior to the promulgation of 10

. CFR 50, Appendix A. The design of Davis-Besse meets the intent of 10 CFR 50,

Appendix A published in the Federal Register on February 20, 1971, and as
amended in Federal Register on July 7, 1971. Bases references to the 10 CFR 50,
Appendix A criteria have been replaced with references to the appropriate section of
the UFSAR.

. The ISTS LCO 3.2.2 Bases includes a discussion of "Actual Alarm Setpoints” for

APSR insertion limits. This discussion is not included in the ITS LCO 3.2.2 Bases.
The "Actual Alarm Setpoints” are not needed to satisfy the requirements of the LCO
and therefore a discussion of the "Actual Alarm Setpoints” is not needed in the LCO
Bases.

. Changes are made to be consistent with other places in the Bases (i.e., LCO '3.2.5

Bases Background).

. Changes are made to reflect changes made to the Specification.

Davis-Besse Page 1 of 1
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‘ Specific No Significant Hazards Considerations (NSHCs)
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DETERMINATION OF NO SIGNIFICANT HAZARDS CONSIDERATIONS
ITS 3.2.2, AXIAL POWER SHAPING ROD (APSR) INSERTION LIMITS

There are no specific NSHC discussions for this Spéciﬁcation.

Davis-Besse Page 1 of 1
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ATTACHMENT 3

ITS 3.2.3, AXIAL POWER IMBALANCE OPERATING LIMITS
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Current Technical Specification (CTS) Markup
and Discussion of Changes (DOCs)
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3.2.3

ACTION A

ACTICN B

SR 3.2.3.1
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ITS 3.2.3

13/4.2 POWER DISTRIBUTION LIMITS

AXIAL POWER IMBALANCE

LIMITING CONDITION FOR QPERATION

3.2.1 AXIAL POWER IMBALANCE shall be maintained within the acceptable AXIAL
POWER IMBALANCE operating limits provided in the CORE OPERATING LIMITS REPORT. l

APPLICABILITY: MODE 1 above 40% of RATED THERMAL POWER.f] 202

Add proposed
a. Restore the AXIAL POWER IMBALANCE to with the 1imits provided in
the CORE OPERATING LIMITS REPORT within[15 minuted; or .

ACTION:
With AXIAL POWER IMBALANCE exceeding the limits specified above. either:

two hours
b. Within reduce power unta? imbalance Timits provided in
the CORE OPERATING LIMITS REPORT are met or to 40% of RATED THERMAL
POWER or less.

SURVEILLANCE REQUIREMENTS

4.2.1 The AXIAL POMER IMBALANCE shall be determxned to be thhxn the limits
provided in the CORE OPERATING LIMITS REPOR le p h
when above 40% of RATED THERMAL POWER!excep when the AX!AL PG&E’ TMBALANCE

‘alarm is 1nopera§)@, then caiculate the AXIAL POWER IMBALANCE at/ least once
per hour.

[*See\§pecial Test Exceptiom 3.10.1.} o2
DAVIS-BESSE, UNIT 1 /4 24 Amendnent No. 23.42.48,61.88.
{Next page is 3/4 2-5) T 8p,J23, 144
Page 1 of 1
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DISCUSSION OF CHANGES
ITS 3.2.3, AXIAL POWER IMBALANCE OPERATING LIMITS

ADMINISTRATIVE CHANGES

AO1

A02

In the conversion of the Davis-Besse Current Technical Specifications (CTS) to
the plant specific Improved Technical Specifications (ITS), certain

changes (wording preferences, editorial changes, reformatting, revised
numbering, etc.) are made to obtain consistency with NUREG-1430, Rev. 3.1,
"Standard Technical Specifications-Babcock and Wilcox Plants” (ISTS).

These changes are desighated as administrative changes and are acceptable
because they do not result in technical changes to the CTS.

The Applicability of CTS 3.2.1 is MODE 1 above 40% RATED THERMAL
POWER with footnote * stating "See Special Test Exception 3.10.1." ITS 3.2.3
Applicability is MODE 1 above 40% RATED THERMAL POWER and does not
contain the footnote or a reference to the Special Test Exception. This changes
the CTS by deleting explicit reference to the Special Test Exception.

The purpose of the footnote reference is to alert the user that a Special Test
Exception exists that may modify the Applicability of the Specification. Itis an
ITS convention to not include these types of footnotes or cross-references. This

change is designated as administrative as it mcorporates an ITS convention with

no technical change to the CTS.

MORE RESTRICTIVE CHANGES

None

RELOCATED SPECIFICATIONS

None

REMOVED DETAIL CHANGES

None

LESS RESTRICTIVE CHANGES

LO1

(Category 3 — Relaxation of Completion Time) CTS 3.2.1 Action a requires the
restoration of AXIAL POWER IMBALANCE to be within limits within 15 minutes.

- ITS 3.2.3 ACTION A requires the performance of ITS SR 3.2.5.1 (Verify Fq and

F\ ware within limits by using the Incore Detector System to obtain a power

distribution map) once per 2 hours and the restoration of the AXIAL POWER
IMBALANCE to within limits within 24 hours. This changes the CTS by extending
the Completion Time from “15 minutes” to “24 hours” and provides a requirement

to verify Fq and F)) » are within their limits once per 2 hours.

Davis-Besse - Page 1 of 4
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DISCUSSION OF CHANGES
ITS 3.2.3, AXIAL POWER IMBALANCE OPERATING LIMITS

The purpose of CTS 3.2.1 Action a is to restore AXIAL POWER IMBALANCE to
ensure that the axial burnup distribution that accumulates in the fuel will be
consistent with the expected (as designed) distribution. This change is
acceptable because the Completion Time is consistent with safe operation under
the specified Condition, considering a reasonable time for restoration and the low
probability of a DBA occurring during the allowed Completion Time. This
changes the CTS by extending the Completion Time to restore AXIAL POWER
IMBALANCE operating limits from “15 minutes” to “24 hours” and provides a
requirement to verify Fq and F))  are within their limits once per 2 hours. The
AXIAL POWER IMBALANCE operating limits that maintain the validity of the
assumptions regarding the power distributions in the accident analyses of the
LOCA and the loss of flow accident are provided in the COLR. Operation within
the AXIAL POWER IMBALANCE limits given in the COLR is the acceptable
region of operation. Operation in violation of the AXIAL POWER IMBALANCE
limits given in the COLR is the restricted region of operation. Operation with
AXIAL POWER IMBALANCE in the restricted region shown on the AXIAL
POWER IMBALANCE figures in the COLR potentially violates the LOCA LHR

limits (Fq limits) or the loss of flow accident DNB peaking limits FY , limits) or

both. For verification that Fq and F}  are within their specified limits, SR 3.2.5.1
is performed using the Incore Detector System to obtain a three dimensional
power distribution map. Verification that Fq and F} 4 are within their specified
limits ensures that operation with the AXIAL POWER IMBALANCE in the
restricted region does not violate the ECCS or 95/95 DNB criteria. The required
Completion Time of 2 hours provides reasonable time for the operator to obtain a
power distribution map and to determine and verify that the power peaking
factors are within their specified limits. The 2 hour Frequency provides
reasonable time to ensure that continued verification of the power peaking
factors is obtained as core conditions (primarily regulating rod insertion and
induced xenon redistribution) change, because little rod motion occurs in 2 hours
due to fuel burnup, the potential for xenon redistribution is limited, and the
probability of an event occurring in this short time frame is low. Indefinite
operation with the AXIAL POWER IMBALANCE in the restricted region is not
prudent. Even if power peaking monitoring per Required Action A.1 is continued,
excessive AXIAL POWER IMBALANCE over an extended period of time may
cause a potentially adverse xenon redistribution to occur. Therefore, power
peaking monitoring is only allowed for a maximum of 24 hours. This required
Completion Time is reasonable based on the low probability of a limiting event
occurring simultaneously with the AXIAL POWER IMBALANCE outside the limits
of this LCO. In addition, this limited Completion Time precludes long term
depletion of the reactor fuel with excessive AXIAL POWER IMBALANCE and
gives the operator sufficient time to reposition the APSRs or regulating rods to
reduce the AXIAL POWER IMBALANCE because adverse effects of xenon
redistribution and fuel depletion are limited. This change is designated as less
restrictive because additional time is allowed to restore AXIAL POWER
IMBALANCE to within the LCO limits than was allowed in the CTS.

L02  (Category 3 — Relaxation of Completion Time) In the event the AXIAL POWER
IMBALANCE exceeds the limits, CTS 3.2.1 Action b requires power to be
reduced until the imbalance limits are met or to be < 40% RTP within one hour,
as one of two alternative actions. ITS 3.2.3, Required Action B.1 requires

Davis-Besse - Page 2 of 4
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DISCUSSION OF CHANGES
ITS 3.2.3, AXIAL POWER IMBALANCE OPERATING LIMITS

THERMAL POWER to be reduced to < 40% RTP within 2 hours if the Required
Actions and Completion Times of Condition A (AXIAL POWER IMBALANCE not
within limits) are not met. This change revises the CTS Action by extending the
total time allowed to reduce THERMAL POWER to < 40% RTP from 1 hour to
26 hours (the Required Actions of ITS 3.2.3 Condition A provides a 24 hour
Completion Times prior to Condition B being entered). The justification for the
Completion Time of 24 hours is discussed in Discussion of Change LO1.

The purpose of the CTS 3.2.1 Action b is to ensure that the AXIAL POWER
IMBALANCE is restored so that the assumptions regarding the power
distributions in the accident analyses are valid or to be in a condition where the
AXIAL POWER IMBALANCE limits are not applicable. This change is
acceptable because the Completion Time is consistent with safe operation under
the specified Condition, considering the OPERABLE status of the redundant
systems or features. This includes the capacity and capability of remaining
systems or features, a reasonable time for repairs or replacement, and the low
probability of a DBA occurring during the allowed Completion Time. This change
revises the CTS Action by extending the total time allowed to reduce THERMAL
POWER to <40% RTP from 1 hour to 26 hours (the Required Actions of

ITS 3.2.3 Condition A provides a 24 hour Completion Times prior to Condition B
being entered). The acceptability of the 24 hours Completion Time is justified in
DOC L01. This change is concerned with the relaxation of the Completion Time
to reach 40% RTP from “one hour” to “2 hours.” The revised Completion Time
allows reactor power to be reduced in a controlled manner without challenging
operators or plant systems. This change is designated as less restrictive
because additional time is allowed to reduce power than was allowed in the CTS.

(Category 7 — Relaxation of Surveillance Frequency - Non-24 Month Type
Change) CTS 4.2.1 requires the AXIAL POWER IMBALANCE to be determined
to be within operating limits at least once every 12 hours except during time
intervals when the AXIAL POWER IMBALANCE alarm is inoperable. With this
alarm inoperable, CTS 4.2.1 requires the verification that AXIAL POWER
IMBALANCE is within limits at least once per hour. ITS SR 3.2.3.1 requires
verification that AXIAL POWER IMBALANCE is within limits every 12 hours. This
changes the CTS by eliminating the requirement to verify that AXIAL POWER
IMBALANCE is within the limits at least once per hour when the AXIAL POWER
IMBALANCE alarm is inoperable.

The purpose of CTS 4.2.1 is to periodically verify that the AXIAL POWER
IMBALANCE is within the limits. This change is acceptable because increasing
the Frequency of AXIAL POWER IMBALANCE operating limit verification when
the AXIAL POWER IMBALANCE alarm is inoperable is unnecessary. An
inoperability of the alarm does not increase the probability that the AXIAL
POWER IMBALANCE limits are not met. The routine 12 hour Frequency (ITS
SR 3.2.3.1) continues to ensure the AXIAL FLUX IMBALANCE limits are met.
Furthermore, the AXIAL POWER IMBALANCE limit alarm is for indication only.
Its use is not credited in any safety analyses. Thus, any response determined
necessary by plant personnel due to an inoperable alarm is more appropriately
controlled by plant procedures, not Technical Specifications. This change is
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DISCUSSION OF CHANGES
ITS 3.2.3, AXIAL POWER IMBALANCE OPERATING LIMITS

designated as less restrictive because Surveillances will be performed less
frequently under the ITS than under the CTS.

Davis-Besse Page 4 of 4
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‘ and Justification for Deviations (JFDs)
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AXIAL POWER: IMBALANCE Operating Limits

323
CTs :
‘ 3.2 POWER DISTRIBUTION LIMITS
323 AXIAL POWER IMBALANGE Operating Limits
3.2.1 LCO 323 AXIAL POWER IMBALANCE shall be raintained within the limits
specifiediin the COLR. e
APPLICABILITY: MODE 1 with THERMAL POWER > 40% RTP.
ACTIONS
CONDITION - REQUIRED-ACTION COMPLETION TIME
3.2._1 ' R
Adiona A AXIAL POWER | A1 Perform SR 3.2.5.1. Once per 2 hours
IMBALANCE not within |-
limits. AND
A2 Reduce AXIAL POWER 24 hours
IMBALANCE within limits.
‘fﬁgn ,  B. Required Action and B Reduce THERMAL | 2 hours
associated Completion POWER to < 40% RTP.
Time not met.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE - | FREQUENCY
4.2.1 SR 3.2.3:1 Verify AXIAL POWER IMBALANCE is within limits 12 hours
as specified in the COLR.
‘ BWOG STS 3.2.3-1 Rev. 3.0, 03/31/04
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JUSTIFICATION FOR DEVIATIONS
ITS 3.2.3, AXIAL POWER IMBALANCE OPERATING LIMITS

None.
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AXIAL POWER IMBALANCE Operating Limits,

B323

B 3.2 POWER.DISTRIBUTION LIMITS

B'3.2:3 AXIAL POWER IMBALANCE Operating Limits

BASES

BACKGROUND.

This LCO is required to- limit the core-power distribution'based on.
accident initial condition criteria.

The power density. at any'poin"tvin the core must be limited to-maintain
specified acceptable fuel:design limits, including limits'that satisfy thé

criteria specified in 10 CFR 50.46 (Ref. 1). This LCO provides. limits-on:

[ linear heat rate (LHR)}

AXIAL POWER IMBALANCE to ensure that the core operates-within the
F&)and Fj . limits given in the COLR. Operation within the F@)|limits
given in the COLR prevents power peaks that eéxcéed the lossof codlant
accident (LOCAjlimits derived from'the analysis of the Emergency Core.

Cooling Systems (ECCS). -Operation within the: FiY, limits given'in the

COLR prevents departure from nucleate boiling (DNB) during a loss of

forced reactor coolant flow accident.

This LCO is required to limit fuel cladding failures that breach the primary
fission prfoduct bartier and release fission products into the reactor
coolant in the .event of a LOCA, loss-of forced reactor coolant flow
accident, or other postulated accident requiring termination by a Reactor:
Protection System trip function. This LCO limits:the amount of damage to
the fuel cladding during an accident by maintaining the validity of the
assumptions in the safety analyses related to the initial power distribution
and reactivity.

‘Fuel cladding failure during a. postulated LOCA is limited by re'strictin'g;thé-

maximum linear heat rate. (LHR) so that the peak cladding temperature
does not exceed 2200°F (Ref. 2). Peak cladding temperatures > 2200°F
cause severe cladding failure by oxidation due to a Zircaloy water-
reaction. Other criteria. must-also be met (e.g., maximum cladding
oxidation, maximum hydrogen generation, coolable geometry, and ‘|‘ong_
term cooling). However, peak cladding temperature is usually most
limiting. o

Proximity to the DNB condition is expressed by the departure from
nucleate boiling ratio.(DNBR), defined as the ratio of the cladding surface
heat flux required to cause. DNB to the actual cladding surface heat flux.
The minimum DNBR value during both normal operation and anticipated
transients is limited to theé DNBR correlation limit for the particular fuel
design in use and is accepted as an appropriate margin to. DNB. The
DNB correlation limit ensures that there is 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 DNB, :

BWOG STS

B3.23-1 Rev. 3.0, 03/31/04.
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AXIAL POWER IMBALANCE Opefating Lirnits:
B323

BACKGROUND. (continued)

The measurement.system independent limits:on AXIAL POWER
IMBALANCE are determined:directly by the reload safety evaluatlon
ahalysis without:adjustment for measurement system érror-and
uncertainty. Operation beyond these limits could invalidate the
-dssumptiohs used in the acc¢ident analyses regarding the. core ‘power

distribution.
APPLICABLE The fdel.cladding must not sustain-damage-as a result of normal
SAFETY operation (Condition 1) and anticipated operational occurrences
ANALYSES (Condition 2). The LCOs based on power -distribution, LCO 3.2.1,

"Regulating Rod Insertion Limits," LCO 3.2.2, "AXIAL POWER SHAPING
ROD (APSR) Insertion Limits," LCO 3,2.3, "AXIAL POWER IMBALANCE
‘Operating Limits,” and LCO 3.2.4, "QUADRANT POWER TILT (QPT),"
preclude core power dlstrlbutlons that would violate the following fuel
design critefia:.

‘a.  During allargeBreak] LOCA, peak cladding température must not
exceed 2200°F (Ref. ”W\D

b. During a loss of forced reactorcoolant flow accident, there must be at
least a 95% probability at the 95% confidence level (the 95/95 DNB
criterion) that the hot fuel rod in the-core does not experlence a DNB

’ condltlonm‘_._@

« {_INSERT 1]
‘The regulating rod positions, the APSR positions, the AXIAL POWER.
IMBALANCE, and the QPT are process variables that characterize and
control the three dimensional power distribution of the reactor core.

Fuel cladding damage does not occur when the core is operated outside:
this LCO during hormal operation. However, fuel cladding damage could
- résult should an-accident occur with simultaneous violation.of one or
‘more of the LCOs governing the four process variables cited above. This
potential for.fuel cladding damage éxists because changes in the power
distribution can cause increased power peaking and corresponding
increased local LHRs.

BWOG STS B3.23-2 Rev. 3.0, 03/31/04
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@ INSERT 1

During an ejected rod accident, the fission energy input to the fuel must not exceed
280 cal/gm (Ref. 3); and ’

. 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 (Ref. 4).

Insert Page B 3.2.3-2
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AXIAL POWER IMBALANCE Operating Lirits
B32:3

‘ BASES

APPLICABLE SAFETY ANALYSES' (continued)

The regulating rod insertion, the:APSR positions, the' AXIAL POWER
IMBALANCE, and the QPT are monitored and controlled during power

operation to-ensure that the power distribution is within the:bouinds set by’

the safety analyses. The axial power distribution is. mamtamed primarily

by'the AXIAL POWER IMBALANCE and the APSR[posffion ifviits; an'd @
the radial power distribution is maintained primarily by-the QPT limits.
The regulating rod insertion limits affect both the radial-and axial power
distributions.

The dependence of the core power distribution on burnup, regulating. rod
insertion, APSR.position, and 'spatial xenon distribution is taken into
account when the reload safety evaluation analysis is performed.

Operation at the AXIAL POWER IMBALANCE limit must be interpreted as
operating the core at'the maximum allowable F@ or Fi, peaking @
factors assumed as initial conditions for the accident analyses with the

allowed QPT present.

AXIAL POWER IMBALANCE satisfies Criterion 2: of
10 CFR 50.36(c)(2)(ii).

LCO The power distribution LCO limits have been established based on

‘ correlations between power peaking and easily measured process
variables: regulating rod position, APSR position, AXIAL POWER
IMBALANCE, and QPT. The AXIAL POWER IMBALANGE envelope (™ ] @
contained in the COLR represents the[setpoints[for which the core power
distribution would either exceed the LOCA LHR limits or cause a
reduction in the DNBR -below the Safety Limit diring the loss of flow-
accident with the allowable QPT present and with the. APSR positions
consistent with the limitations on APSR withdrawal determined by the fuel
.cycle designh and specified by LCO 3.2.2.

‘Operation beyond the powar distribution based LC® limits.for the
corresp ndmg ALLOWABL THERMAL POWER a d 5|multaneous

significant ower reduction is r quired.

BWOG STS B3.2.3-3 Rev. 3.0, 03/31/04
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AXIAL POWER IMBALANCE Opeérating Limits:
B3.23

o BASES

LCO {(continued) (i)

The AXIAL POWER IMBALANCE maximum allowable setpoints|
;(measurement system dependent limits) applicable for the fill Incore
Detector System[ the Minimum Thcore Detectdr System,]and the Excore:
‘Detector System are provided in the:COLR.

Actual alarm setpoints impleémented in the. unit may ke more restrictive
than the ¥naximum allowable setpoint values to provide additional
conservatism between the actial alarm setpoints and the measurement
system indapendent limit.

APPLICABILITY In MODE 1, the limits on AXIAL POWER IMBALANCE must be
maintained when THERMAL POWER is > 40% RTP to prevent the core.
power distribution from exceeding the LOCA and loss of flow assumptions
used in the accident analyses. Applicability of these limits:at < 40% RTP
in MODE 1 is riot required. This operation is acceptable because the
.combination of AXIAL POWER IMBALANCE with the maximum allowable
THERMAL POWER level will not result in LHRs sufficiently large to.
violate the fuel design limits. .In MODES 2, 3, 4, 5, and 6, this LCO-is not
applicable because the reactor is not generating sufficient THERMAL
POWER to produce fuel damage.

In MODE 1, it may be necessary to suspend the AXIAL POWER
IMBALANCE limits during PHYSICS TESTS per LCO 3.1.8, "PHYSICS.

‘ TESTS Exceptions - MODE 1." Suspension of these limits is permissible
because the reactor protection criteria are maintained by the remaining
LCOs.governing the three dimensional power distribution and by the
‘Surveillances required by LCO 3.1.8.

ACTIONS Al

The AXIAL POWER IMBALANCE operating limits-that maintain the
validity of the assumptions regarding the power distributions in the
accident analyses of the LOCA and the loss of flow accident are provided
in the COLR. Operation within the AXIAL POWER IMBALANCE limits
glven in the COLR is the acceptable region of operatlon Operation.in
violation of the AXIAL POWER IMBALANCE limits given inthe COLR is.
the restricted region of operation.

Operation with AXIAL POWER. IMBALANCE in the restricted region
shown on the AXIAL POWER IMBALANCE figures in the COLR
potentially violates the LOCA LHR limits (FQ limits) or the loss :of flow
-accident DNB peaking limits F), limits) or both. For verification that

BWOG STS B3.2.3-4 Rev. 3.0, 03/31/04
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AXIAL POWER: IMBALANCE Operating Limits
B3.23

ACTIONS {(continued)

any

':FQ. and FAH are: W|th|n thelr specﬂ'ed Ilmlts SR 3 2 51is performed

.vdlstnbutlon map Venfcatlon that FQ@and Fi\ are Wlthln their specified
limits ensures that operation with the AXIAL. POWER IMBALANCE in the
restricted region does not viclate the ECCS or 95/95 DNB critefia. The
required Completion Time of 2 hours provides reasonable time for the
operatorto obtain a power distribution map and to determine and verify
that the power peaking factors are within their specified limits. The 2 hour
‘Frequency provides reasonablé time to ensure that continued verification
of the power peaking factors is‘obtained as core conditions (primarily
regulating rod insertion and induced xenon redistribution) change,
becausglittle rod rriotion dceurs.in-2 hours due to fuel burnup, the
potential forxenon redistribution is limited, and the probability of an event.
.o¢éurring in this short time frame is low.

A2

Indefiniite operation with the AXIAL POWER IMBALANCE in the restricted

region is not'prudent. Even if power peaking monitoring per Required
Action A.1 is continued, excessive AXIAL POWER IMBALANCE over an
extended period of time.may cause a potentially adverse xenon
redistribution to-occur. Therefore, power peaking monitoring is only
allowed for a maximuin of 24 hours This required Completion Time is
reasonable based on the low probability of a limiting event occurring
simultaneously with the AXIAL POWER IMBALANCE outside the limits of
this LCO. In addition, this limited Completion Time precludes long term
depletion of the: reactor fuel with excessive AXIAL POWER IMBALANCE
and gives the operator sufficient time to reposition the APSRs or
regulating rods to reduce the AXIAL POWER IMBALANCE because
adverse effects of xenon redistribution and fuel depletion are limited.

B.1

iflte]Required Actiong. and_assocnated Completion Tim

(s ret }—— [Condition A-cannot be met, the AXIAL POWER IMBALANCE may exceed

its specified limits and the reactor may be operating with a global axial
power distribution'mismatch. Continued operation in this configuration
may induce an.axial xenon oscillation and may result in an increased
linear heat generation rate when the xenon redistributes. Reducing

BWOG STS
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BASES

AXIAL POWER: IMBALANCE Operating Limits
B323

ACTIONS {continued)

THERMAL POWVER to:< 40% RTP reduces the maximum LHRto a value
that does not-exceed the:Fg(@)}and Flx, initial condition limits assumed in

the accident:analyses: The required Completion Time of 2 hours is

reasonable based on limiting a potentially-adverse xenon redistribution,

the low: probability of an accident occurring in this relatively short time

period, and the number of steps required to complete this Action.

SURVEILLANCE
REQUIREMENTS

The AXIAL POWER: IMBALANCErcan be monitored by both the Incore
‘and Excore Detector Systems. The AXIAL POWER IMBALANCE

W maximum allowable Eetpointg are derived from their corresponding

maximum
allowable limits

measurement system independent limits by adjusting for both the system
observablllty errors and instrumentation errors. Although they may be
based on the same measurement:system independent limits, the
setpoints for the different systems are not identical because of differences
in the errors applicable for each of these systems. The uncertainty
analysis that defines the required error adjustment to convert the

measurement system independent limits tolalarm setpoints|assumes that

75% of t e_detectors in each quadrant are QPERABLE. [ Detectors

the Minimu Incofe Detector. Syste' consists of OPERABLE Yetectors

configured ag follows: [

a. detectors shall be grranged such that there\are three detectors
ine ch-of three strmgs akd there are threé detectyrs lying in the
same\axial plane, with.oné plane at the core midplane and one plane
in each axial core half,

b, Thaaxial planes in eachcore haif shall be symrretrical about the
Core midplane, and.

c. The\d'et'ector s"trin\gs\s,hall not have ra\c@l symmetry.

BWOG STS
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AXIAL POWER' IMBALANCE Operating Limits
B323

BASES

SURVEILLANCE REQUIREMENTS (continued)

POWER levels. The third requjrement for placement of etectors (i.e.,
radial asy ’metry) reduces unc rtainty- by measuring: the\fgutron flux at

core locatidns that-are not radia

symmetric.

SR 3.2.3.1

Verification-of the AXIAL POWER IMBALANCE ‘indication every 12 hours
‘ensures that the AXIAL POWER IMBALANCE limits are not violated-and

takes into accournit-other information @nd=alarms] available to.the operator @
in the control room. This Surveillance: Frequency.is acceptable because-

the mechanisms that can cause AXIAL POWER IMBALANCE, such as

xenon redistribution or CONTROL ROD: drive mechanism malfunctlons

that cause slow AXIAL POWER IMBALANCE increases, can be:

discovered by the operator béfore the specified limits are+violated.

REFERENCES 1. 10 CFR 50.46.

SA_R, | H®

3. UFSAR, Section 15.4.3. ]

4. UFSAR, Appendix 3D.1.23, Criterion 27 — Combined Reactivity Control Systems Capability.

®
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AXIAL POWER IMBALANCE Operating Limits
B323

This figure for iljustration only. |
Do not use for qperation. . * |
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o p— - Ldck of Radial Symmetry
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Axial Midplane |

INCORE INSTRUMENTATION PLANES
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.
_____

Figure B-3.4.3-1 (page 1 of 1) _ '
Minimum |ncore System for AXIAL POWER IMBALANCE Megasurement
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JUSTIFICATION FOR DEVIATIONS
ITS 3.2.3 BASES, AXIAL POWER IMBALANCE OPERATING LIMITS

. These punctuation corrections have been made consistent with the Writer's Guide

for the Improved Standard Technical Specifications, TSTF-GG-05-01, Section 5.1.3. '
Changes are made to reflect other places in the Bases.

Changes are made to reflect changes made to the Svpeciﬁcation.

Changes are made (additions, deletions, and/or changes) to the ISTS Bases which

reflect the plant specific nomenclature, number, reference, system description,
analysis, or licensing basis description. '

. The brackets have been removed and the proper plant specific information/value has

been provided.

Changes are made to be consistent with other places in the Bases (i.e., LCO 3.2.5
Bases Background).

. The ISTS LCO 3.2.3 Bases includes a discussion of "Actual Alarm Setpoints"” for

AXIAL POWER IMBALANCE operating limits. This discussion is not included in the
ITS LCO 3.2.3 Bases. The "Actual Alarm Setpoints" are not needed to satisfy the
requirements of the LCO and therefore a discussion of the "Actual Alarm Setpoints”
is not needed in the LCO Bases.

Davis-Besse Page 1 of 1
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DETERMINATION OF NO SIGNIFICANT HAZARDS CONSIDERATIONS
ITS 3.2.3, AXIAL POWER IMBALANCE OPERATING LIMITS

. There are no specific NSHC discussions for this Specification.
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ITS 3.2.4, QUADRANT POWER TILT (QPT)
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ACTION A
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ITS3.24

POWER DISTRIBUTION LIMITS

QUADRANT. POWER TILT

FLIMITING CONDITION FOR OPERATION

3.2.4 THE QUADRANT POWER TILT shall: not exceed the Steady State Limit for
QUADRANT POWER TILT provided in the CORE OPERATING LIMITS REPORT.

5

20
APPLICABILITY: MODE 1'above(]§§/g£:;ihﬁo THERMAL POWER ¥ A02
ACTION: '

a. [ With the QUADRANT POWER TILT determined to exceed thé Steady
: State Limit but Jess than or equal to the Transient Limit

provided in ‘the CORE OPERATING LIMITS REPORT: ndd
proposed

Required Action A.1.1

E

1. within 2 hours:

a)  Efther reduce the ‘QUADRANT POWER TILY to within its
State Limit,

]

b) Reduce THERMAL POWER so as not to exceed THERMAL POWER,

ACTIONC

SR 3.24.1

including power level cutoff, allowable.for the reactor

coolant pump combination less at least 2% for each 1% of
QUADRANT POWER TILT in excess of the Steady State Limit (10 )
and within[§[hours, reduce the High Flux Trip Setpoint

-and the Flux-a Flux-Flow Trip Setpoint at least 2% for

each 1% of QUADRANT POMER TILT in excess of the Steady

State Limit.

2. Verify tha_t the QUADRANT POWER TILT is within its Steady State
Limit within 24 hours after exceeding the Steady State Limit
orf reduce THERMAL POWER to Yess than 60% of THERMAL POWER
allowable for the reactor coolant pump combination within the
next 2 hours and reduce the High Flux Trip Setpoint to < 65.5%
of THERMAL POWER allowable for the reactor coolant pump
combination within the [next 4] hours.

3 Ident1fy and correct the cause of the out of limit condition
prior to increasing THERMAL POWER; subsequent POWER OPERATION
-above 60% of THERMAL POWER allowable for the reactor coolant
pump combination may proceed provided that the QUADRANT POMER
TILT {5 verified within its Steady State Limit at least once
per hour for 12 hours or until verified acceptable at 95% or
greater RATED THERMAL POMER

- —{ Add proposed ACTION D } @

*See Special Tedt Exception 3 10.1.

DAVIS~BESSE, UMIT 1 3/4 2-9 Amendment No. 123,144
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ACTION B

ACTION C

SR 3241

ACTION C

§R1}241
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ITS 3.2.4

POWER DISTRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION (Cortinued)

(antinhed)

| ACTION: )

. b. F__ih the QUADRANT POWER TILT determined to exceed the Transient Limit
but less than the Maximum Limit provided in the CORE DPERATING LIMITS
REPORT, due to misalignment of either a safety, requiating or axial
power shap1ng rod:

1. Reduce THERMAL POMER at least 2% for each 1% of indicated QUADRANT

"~ POWER TILT in excess of the Steady State Limit within 30 minutes.
2. ,Verify that the QUADRANT POWER TILT is within its Transient Limit

- ] r_exceeding the Yransient Limit or[reduce
THERMAL ?OWER to )ess than 60% of THERMAL POWER allowable for the
reactor coolant pump combination within the next 2 hours and
reduce ‘the High Flux Trip Setpoint 10 < 65.5% of THERMAL POMWER
ailowable for the reactor coolant pump combination within the

L03

3. Ident:fy and correct the cause of the out of limit condition prior
to increasing THERMAL POWER; subsequent POWER OPERATION above 60%
of THERMAL POWER allowable for the reactor coolant pump combina+
tion may proceed provided that the QUADRANT POWER TILT is verified
within its Steady State Limit at least once per hour for 12 hours
or until verified acceptable at 95% or greater RATED 'THERMAL POWER

c. {;;;h the QUADRANT POWER TILT determined to exceed the Transient Limit
but less than the Maximum Limit provided in the CORE OPERATING LIMITS

REPORT, due to causes other than the misaligrment of either a safety,

regulating or axial power shaping rod:

1. Reduce THERMAL POWER: .to Tess than 60X of THERMAL POWER allowable
for the reactor coolant pump combination within 2 hours and reduce
the High Flux Trip Setpoint to < 65.5% of THERMAL POWER allowable
for the reactor coolant pump combination within the [net 4] hours. i @

2. Identify and correct the cause of the out of limit condition: prior
to increasing THERMAL POWER; subsequent PUNER OPERATION above 0%
of THERMAL POWER allowable for the reactor coolant pump combina-
tion may proceed provided that the QUADRANT POMER TILT is verified
within its Steady State Limit at least once per hour for 12 hours
or until verified at 95% or greater RATED THERMAL POMER.

<« ‘LAdd proposed ACTION?J—
DAVIS-BESSE, UNIT 1 3/8 2-10 Amendment No. 723,138,144

Page 2 of 3

Attachment 1, Volume 7, Rev. 1, Page 79 of 132



Attachment 1, Volume 7, Rev. 1, Page 80 of 132

ITS3.24

o
»

|

"POWER ‘DISTRIBUTION LIMITS

-LIMITING CONDITION FOR OPERATION (Cantinue_d) .

CACTION:  {Continued)
ACTION D d.  With the QUADRANT POWER TILT determined to exceed the Maximum: ;

Limit provided in the CORE OPERATING LIMITS REPORT, reduce THERMAL
POWER to < of RATED THERMAL POWER within 2 hours.
20 .

LO1
SURVEILLANCE REQUIREMENTS
SR 3.24.1 4.2.4 The QUADRANT POWER TILT shall be determined to be < the Steady State.
Limits provided in the CORE OPERATING LIMITS REPORT at least once every 20 !
7 days during operation above of RATED THERMAL POWER fexcept w) @
TILT shall

QUADRAHT POWER Tfil.'l' alarm is ino erag?e. then the QUADRANT PQUE
be d east once per )2 hours.

DAVIS-BESSE, UNIT 1 3/4 2-11 Amendment No. 723,144
(Next page is 3/4.2-13)
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DISCUSSION OF CHANGES
ITS 3.2.4, QUADRANT POWER TILT (QPT)

ADMINISTRATIVE CHANGES

AO01

A02

AO03

_In the conversion of the Davis-Besse Current Technical Specifications (CTS) to

the plant specific Improved Technical Specifications (ITS), certain

changes (wording preferences, editorial changes, reformatting, revised
numbering, .etc.) are made to obtain consistency with NUREG-1430, Rev. 3.1,
"Standard Technical Specifications-Babcock and Wilcox Plants" (ISTS).

These changes are designated as administrative changes and are acceptable
because they do not result in technical changes to the CTS.

The Applicability of CTS 3.2.4 is modified by footnote * stating "See Special Test
Exception 3.10.1." ITS 3.2.4 Applicability does not contain the footnote or a
reference to the Special Test Exception.

The purpose of the CTS 3.2.4 footnote * reference is to alert the user that a
Special Test Exception exists which may modify the Applicability of the
Specification. It is an ITS convention to not include these types of footnotes or
cross-references. This change is designated as an administrative change since it
does not result in technical changes to the CTS.

CTS 3.2.4 Action a.1.a states that with QPT determined to exceed the Steady
State Limit but less than or equal to the Transient Limit within 2 hours to reduce
the QPT to within its Steady State Limit. ITS 3.2.4 does not contain a Required
Action stating QPT must be reduced to within its limit.

This change is acceptable because the technical requirements have not
changed. Restoration of compliance with the LCO is always an available
Required Action and it is the convention in the ITS to not state such “restore”
options explicitly unless it is the only action or is required for clarity. This change
is designated as an administrative change since it does not result in technical
changes to the CTS.

MORE RESTRICTIVE CHANGES

MO1

CTS 3.2.4 Action a.2, Action b.2, and Action c.1 do not provide any default
actions to exit the Applicability of the Specification if any of the Required Actions ~
are not met. If those actions are not complete, CTS 3.0.3 would be entered
requiring entry into Hot Standby (MODE 3) within 7 hours. However, since the
Applicability of CTS 3.2.3 is MODE 1 with THERMAL POWER > 15% RTP, the
power reduction would only be to 15% RTP. ITS 3.2.4 ACTION D requires a
THERMAL POWER reduction to < 20% RTP within 2 hours. This changes the
CTS by requiring THERMAL POWER to be reduced to outside of the Applicability
of the Specification from 7 hours to 2 hours. The change from 15% RTP to

20% RTP is discussed in DOC LO1. '

The purpose of requiring a reduction of THERMAL POWER s to place the plant
in a condition where the requirements for QPT limits are not required. This
change is acceptable because it provides an adequate period of time to correct
the condition or be in a MODE in which the requirement does not apply. The

Davis-Besse Page 1 of 5
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DISCUSSION OF CHANGES
ITS 3.2.4, QUADRANT POWER TILT (QPT)

Completion Time of 2 hours is reasonable for reaching < 20 % RTP from full
power in an orderly manner and without challenging unit systems. This change
has been designated as more restrictive because it reduces the Completion Time
to be outside of the Applicability of the Specification.

RELOCATED SPECIFICATIONS

None

REMOVED DETAIL CHANGES

None

LESS RESTRICTIVE CHANGES

LO1

LO2

(Category 2 — Relaxation of Applicability) CTS 3.2.4 is applicable in MODE 1
above 15% RTP. In addition, due to this Applicability, when the QPT is
exceeding the Maximum Limit in the COLR, CTS 3.2.4 Action d requires a power
reduction to < 15% RTP. Furthermore, CTS 4.2.4, the QPT Surveillance, is
required when above 15% RTP. ITS 3.2.4 is applicable in MODE 1 when > 20%
RTP. Under similar conditions as in the CTS, ITS 3.2.4 ACTION D requires a
reduction in power to < 20% RTP. Furthermore, ITS SR 3.2.4.1 is applicable
when > 20% RTP. This changes the CTS by changing the Applicability of the
QPT requirement from > 15% RTP to >20% RTP.

The purpose of the QPT limits is to assist in preventing the core power
distribution from exceeding the design limits. This change is acceptable because
the proposed 20% RTP Applicability limit will continue to ensure the core power
distribution will not exceed the design limits. At power levels at or below 20%
RTP, tilt limitations are unnecessary. Since tilt is a measure of the increase in
quadrant radial power relative to average quadrant power, large tilts can result
from small deviations in core quadrant powers when the reactor is operating at
low power. Requiring tilt monitoring at 20% RTP provides a conservatively low
power limit for Applicability. Operation below 20% RTP with a QPT up to 20% is
acceptable because the resulting maximum linear heat rate (LHR) is not high
enough to cause violation of the loss of coolant LHR limit (Fq limit) or the initial
condition departure from nucleate boiling allowable peaking factor (F} . limit)
during accidents initiated from this power level. Furthermore, the proposed
power level of 20% RTP is large enough to obtain more meaningful QPT
indications using the Incore Detector System without compromising safety. This
change is designated as less restrictive because the ITS LCO requirements are
applicable in fewer operating conditions than in the CTS.

(Category 3 — Relaxation of Completion Timé) CTS 3.2.4 Action a.1.b, which

“applies when QPT is determined to exceed the Steady State Limit but less than

or equal to the Transient Limit, requires a reduction of THERMAL POWER within
2 hours and also requires a reduction of the High Flux trip setpoint and the Flux-

Davis-Besse , Page 2 of 5
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DISCUSSION OF CHANGES
ITS 3.2.4, QUADRANT POWER TILT (QPT)

AFlux-Flow trip setpoint at least 2% for each 1% of QPT in excess of the Steady
State Limit within 4 hours. CTS 3.2.4 Action a.2 requires QPT to be within it
Steady State limit within 24 hours. Under the same conditions in the ITS,

ITS 3.2.4 ACTION A requires the reduction in THERMAL POWER and the trip
setpoints but the Completion Time for reducing the trip setpoints has been
extended to 10 hours or provides the option to perform ITS SR 3.2.5.1 (Verify Fq
and F} ,are within limits by using the Incore Detector System to obtain a power
distribution map) once per 2 hours, and requires restoration of QPT to within
limits within 24 hours. This changes the CTS by extending the Completion Time
to reduce the trip setpoints from "4 hours™ to "10 hours" and providing an option

to verify Fq and F}, are within their limits once per 2 hours for the first 24 hours
instead of reducing THERMAL POWER and the trip setpoints.

The purpose of CTS 3.2.4 Action a.1.b is provide appropriate compensatory
measures for QPT greater than that the Steady State Limit but less than or equal
to the Transient Limit. This change is acceptable because the Completion Time
is consistent with safe operation under the specified Condition, considering the
OPERABLE status of the redundant systems or features. This includes a
reasonable time for repairs or replacement, and the low probability of a DBA
occurring during the allowed Completion Time. This changes the CTS by
extending the Completion Time to reduce the trip setpoints and provides an
option to verify Fq and F) 4 are within their limits once per 2 hours instead of
reducing THERMAL POWER and the trip setpoint. The steady state limit
specified in the COLR provides an allowance for QPT that may occur during
normal operation. A peaking increase to accommodate QPTs up to the steady
state limit is allowed by the regulating rod insertion limits of LCO 3.2.1 and the
AXIAL POWER IMBALANCE limits of LCO 3.2.3. Operation with QPT greater
than the steady state limit specified in the COLR potentially violates the LOCA
LHR limits (Fq limits), or loss of flow accident DNB peaking limits (Fw limits), or
both. Verification that Fq and F) » are within their limits ensures that operation
with QPT greater than the steady state limit does not violate the ECCS or

95/95 DNB criteria. The required Completion Time of once per 2 hours is a
reasonable amount of time to allow the operator to obtain a power distribution
map and to verify the power peaking factors. Repeating SR 3.2.5.1 every

2 hours is a reasonable Frequency at which to ensure that continued verification
of the power peaking factors is obtained as core conditions that influence QPT
change. The safety analysis has shown that a conservative corrective action is
to reduce THERMAL POWER by 2% RTP or more from the ALLOWABLE
THERMAL POWER for each 1% of QPT in excess of the steady state limit. This
action limits the local LHR to a value corresponding to steady state operation,
thereby reducing it to a value within the assumed accident initial condition limits.
The required Completion Time of 2 hours is reasonable, based on limiting the
potential for xenon redistribution, the low probability of an accident occurring, and
the steps required to complete the Required Action. If QPT can be reduced to
less than or equal to the steady state limit in < 2 hours, the reactor may return to
normal operation without undergoing a power reduction. Significant radial xenon
redistribution does not occur within this amount of time. The required Completion
Time of 2 hours after the last performance of SR 3.2.5.1 allows reduction of
THERMAL POWER in the event the operators cannot or choose not to continue

Davis-Besse Page 3 of 5
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DISCUSSION OF CHANGES
ITS 3.2.4, QUADRANT POWER TILT (QPT)

to perform SR 3.2.5.1 as required by Required Action A.1.1. Power operation is
allowed to continue if THERMAL POWER is reduced in accordance with
Required Action A.1.2.1. The same reduction (i.e., 2% RTP or more) is also
applicable to the High Flux trip setpoint and the Flux-AFlux-Flow trip setpoint, for
each 1% of QPT in excess of the steady state limit. This reduction maintains
both core protection and an OPERABILITY margin at the reduced THERMAL
POWER level similar to that at RTP. The required Completion Time of 10 hours
is reasonable based on the need to limit the potentially adverse xenon
redistribution, the low probability of an accident occurring while operating out of
specification, and the number of steps required to complete the Required Action.
Although the actions directed by Required Action A.1.2.1 restore margins, if the
source of the QPT is not established and corrected, it is prudent to establish
increased margins. A required Completion Time of 24 hours to reduce QPT to
less than the steady state limit is a reasonable time for investigation and
corrective measures. This change is designated as less restrictive because
additional time is allowed to reduce the trip setpoints and an option has been

provided to verify Fq and Fin are within their limits once per 2 hours.

(Category 3 — Relaxation of Completion Time) CTS 3.2.4 Action a.1 and a.2
provide Actions for when QPT is determined to exceed the Steady State Limit but
less than or equal to the Transient Limit. CTS 3.2.4 Action b.1 and b.2 provide
Actions for when QPT is determined to exceed the Transient Limit but less than
or equal to the Maximum Limit. CTS 3.2.4 Action b.1 and b.2 provide Actions for
when QPT is determined to exceed the Transient Limit but less than or equal to
the Maximum Limit due to misalignment of either a safety, regulating or axial
power shaping rod. When these Actions are not met CTS 3.2.4 Action a.2 and
CTS 3.2.4 Action b.2 both require a reduction to less than 60% of the
ALLOWABLE THERMAL POWER within 2 hours and a reduction in the High
Flux trip setpint to < 65.5% within 4 hours. CTS 3.2.4 Action c.1 provide Actions
for when QPT is determined to exceed the Transient Limit but less than the
Maximum Limit due to causes other than the misalignment of either a safety,
regulating or axial power shaping rod. Under the same conditions, ITS 3.2.4
ACTION C specifies the same requirements however the Completion Time to
reduce the High Flux trip setpoint has been extended to 10 hours. This changes
the CTS by extending the Completion Time from “4 hours” to “10 hours.”

The purpose of CTS 3.2.4 Actions is to provide appropriate compensatory
measures for QPT greater than the specified limits. This change is acceptable
because the Completion Time is consistent with safe operation under the
specified Condition, considering a reasonable time for restoration and the low
probability of a DBA occurring during the allowed Completion Time. This
changes the CTS by extending the Completion Time to reduce the trip setpoints
of the High Flux channels. Under the specified conditions a power reduction to
< 60% RTP provides conservative protection from increased peaking due to
xenon redistribution. The required Completion Time of 2 hours is reasonable to
allow the operator to reduce THERMAL POWER to < 60% of ALLOWABLE

. THERMAL POWER without challenging plant systems. Reduction of the High

Flux trip setpoint to < 65.5% of ALLOWABLE THERMAL POWER after
THERMAL POWER has been reduced to < 60% of ALLOWABLE THERMAL
POWER maintains both core protection and OPERABILITY margin at reduced
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DISCUSSION OF CHANGES
ITS 3.2.4, QUADRANT POWER TILT (QPT)

allows the operator sufficient time to reset the trip setpoint and is reasonable
based on the number of steps required to complete the action. This change is
designated as less restrlctlve because additional time is allowed to reduce the
trip setpoints.

‘ power similar to that at full power. The required Completion Time of 10 hours

L04  (Category 7 — Relaxation Of Surveillance Frequency - Non-24 MonthType
Change) CTS 4.2.4 requires the QPT to be verified to be within limit every
7 days when the QPT alarm is OPERABLE and requires the verification every 12
hours when the QPT alarm is inoperable. ITS SR 3.2.4.1 requires verification
that QPT is within limit every 7 days. This changes the CTS by eliminating the
requirement to verify QPT more frequently when the QPT alarm is inoperable.

The purpose of CTS 4.2.4 is to periodically verify that QPT is within limit. This
change is acceptable because increasing the frequency of QPT verification when
the QPT alarm is inoperable is unnecessary. The inoperability of the alarm does
not increase the probability that QPT is outside its limit. The routine 7 day
Frequency (ITS SR 3.2.4.1) continues to ensure QPT is within the limit.
Furthermore, the QPT alarm is for indication only. Its use is not credited in any of
the safety analyses. Thus, any response determined necessary by plant
personnel due to an inoperable alarm is more appropriately controlled by plant
procedures, not Technical Specifications. This change is designated as less
restrictive because Surveillances will be performed less frequently under the ITS
than under the CTS.
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QPT
324
‘ 3.2 POWER DISTRIBUTION LIMITS:
3.2.4 ‘QUADRANT POWER TILT (QPT)
324 LCO 3.24 . QPT shall be maintained less than or'equalto the steady state limits
specified inthe COLR.
/
APPLICABILITY: = MODE 1 with THERMAL POWER > [20]% RTP. ™
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
3.2.4 Action a.1 A. QPT greater than'the A1.1 PerformSR 3.2.5.1. :Once per 2 hours
. steady state limit-and
less than or equal to'the OR
transient limit. ,
A.1.2.1 Reduce THERMAL -2 hours
POWER = 2% RTP from
the ALLOWABLE OR
’ THERMAL POWER for _
each 1% of QPT gréater 2 hours after last
than the steady state limit. performance of
. SR-E -3_25.1 @
AND
-
A.1.2.2. Reduce [nuclearoyerpower, | 10 hours @
trip.setpoint and|nuclea
overpowef based.on.
Reactor oolant Sys 'm
flow and AXIAL POWER [ [ e ©)
L IMBAL/ANCE/trip setpoint
> 2% RTP|fromthe
ALLGWABLE THERMAL @
POWER|for each 1% of
QPT greater than the
steady state. limit.
AND
. BWOG STS 3.2.41 Rev. 3.0, 03/31/04
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3.2.4 Action a.2

3.2.4 Action b.1,
3.2.4 Action b.2

3.2.4 Action a.2,
3.2.4 Action b.2
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ACTIONS (continuéd)

QPT
324

3.2.4 Action c.1

CONDITION REQUIRED ACTION ' COMPLETION TIME
1 A2 Restore QPT to:less than or |.'24 holisfrom:
equal to the steady state discovery.of failure to
lirnit. meét the LCO
B. QPT greater than the B.1 Reduce THERMAL. 30 minutes
transient limit and less POWER > 2% RTP from
than or equal to.the ALLOWABLE THERMAL.
maximum limit due to POWER for each 1% of
misalignment-of a QPT dreater than the
CONTROL ROD-or-an steady state: limiit.
APSR.
AND.
B.2 Restore QPT to léss:ithan or | 2 hours:
equal to:the transient limit.
C. Required Action and C.1  Reduce THERMAL 2 hours
associated Completion POWER to < 60%.of the.
Time of Condition A.or B ALLOWABLE THERMAL
not met. POWER.
AND:
C.2 Reducenuclearesyerpowel | 10 hours
trip:setpoint to < 65.5% of \
oR the ALLOWABLE
THERMAL POWER.
[B]l QPT greater than the D.1 Reduce THERMAL 2 hours
transient limit.and less POWER tq < 60% of the
thanor equal to the ALLOWABLE THERMAL
maximum. limit due to POWER.
causes other than the
misalignment.of either AND
CONTROL ROD or
APSR. D.2 Reduce nuclear overpower || 10 hours.
trip setpoint to < 65.5% of
the ALLOWABLE
THERMAL POWER.
BWOG STS 3.2.4-2 Rev. 3.0, 03/31/04
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3.2.4 Action d

424,

3.2.4 Action a.3,

3.24 Action b3
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QPT

ACTIONS (continued)

CONDITION REQUIRED ACTION  .COMPLETION TIME
[El Required Action and EHIEM Reduce THERMAL 2 hours @
associated Completion POWER to < [R0[P6 RTP, O
Time.for Condition C @
[oADInot met.
/
[£] | QPT greater than the F.1 Reduce THERMAL 2 hours-
maximum limit. POWER to X [20]% RTP: : @
SURVEILLANCE REQUIREMENTS
SURVEILLANCE. FREQUENCY
SR 3.2.41 Verify QPT is within limits as specified in the COLR. | 7 days
Not : A————ND
Only required to be";;rformed if both > o @
Condition C was entered and THERMAL When QPT has
POWER is > 60% of ALLOWABLE o TR
THERMAL POWER been restored to:
- less than orequal
once every hour for to the steady state
limit, W
6r’ until @
verified
acceptable at.
>95% RTP
BWOG STS 32.4-3 Rev. 3.0,.03/31/04
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JUSTIFICATION FOR DEVIATIONS
ITS 3.2.4, QUADRANT POWER TILT (QPT)

. The brackets have been removed and the proper plant specific information/value has

been provided.

"Editorial changes made with no change in intent.

. The Required Actions and associated Completion Times in ISTS 3.2.4 ACTION C

and ACTION D are equivalent. Therefore, the Condition of ISTS 3.2.4 ACTION D
has been merged with the Condition of ISTS 3.2.4 ACTION C. The Required Actions
and associated Completion Times in ISTS 3.2.4 ACTION E and ACTION F are
equivalent. Therefore, the Condition of ISTS 3.2.4 ACTION E (ITS 3.2.4 ACTION D)
has been merged with the Condition of ISTS 3.2.4 ACTION F. This change is
consistent with the Writer’s Guide for Plant-Specific Improved Technical
Specifications, TSTF-GG-05-01, Section 4.1.6. Subsequent Conditions and
Required Actions have been renumbered, as applicable.

. A Note has been added to the second Frequency of ISTS SR 3.2.4.1. The Note

states that "Only required to be performed if both Condition C was entered and
THERMAL POWER is 60% of ALLOWABLE THERMAL POWER. This allowance is
consistent with CTS 3.2.4 Action a.3 and CTS 3.2.4 Action b.3 and the description of
the SR in the Bases.

Changes are made which reflect the plant specific nomenclature.

ISTS 3.2.4 Required Action A.1.2.2 has been changed to require a reduction in the
High Flux trip setpoint and Flux-AFlux-Flow trip setpoint of greater than or equal to
2% for each 1% of QPT in excess of the Steady State Limit. This change is
consistent with the current licensing basis, consistent with the Bases wording for
Required Action A.1.2.2, and consistent with similar Required Actions in ITS 3.2.5.
Additionally, without this change, Operators must know that they have to reduce

. power even further after completing Required Action A.1.2.1. Otherwise, when they

comply with Required Action A.1.2.2, they will end up lowering the trip setpoints to
the same power level stipulated by Required Action A.1.2.1 and cause a reactor trip.

Davis-Besse o Page 1 of 1
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QPT

B3.2.4

. B:3.2 POWER DISTRIBUTION LIMITS

B'3.2.4 QUADRANT POWER TILT (QPT);

BASES

BACKGROUND This, LCO is required to limit the core-power distribution’based on
-accident initial condition criteria.

The power density at any point in the core must be limited to maintain
specified acceptable fuel design limits, including limits that preserve the
criteria specified in 10 CFR50.46 (Ref. 1). Together, LCO 3.2:1,
"Regulating Rod Insertion Limits," LCO3:2.2, "AXIAL POWER SHAPING
ROD (APSR) Insertion Limits," LCO 3.2.:3, "AXIAL POWER IMBALANCE
Operating Limits," and LCO 3.2:4, "QUADRANT POWER TILT (QPT),"
provide limits on control component operation and on monitored process
variables'to ensure that the core operates within the FQ@] and Fln limits
given in the COLR. Operation within the Fc@ limits given in the COLR
prevents power peaks that:exceed the loss of coolant-accident (LOCA)
limits derived by Emergency: Core Coollng Systems (ECCS) analysis.
Operation within the FY\ limits given in the COLR prevents departure
from nucleate boiling (DNB) during a loss of forced reactor coolant flow
accident.

[linear heat rate (LHR) }.\

This LCO is required to limit fuel ¢ladding failures that breach the primary
. fission product barrier and release fission products to the reactor coolant
in the event of a LOCA, loss of forced reéactor coolant flow, or other
accident requiring termination by a Reactor:Protection System trip.
function. This LCO limits the amount:of damage to the fuel cladding
during an-accident by maintainhing the validity-of the assumiptions used in
the safety analysis related to the initial power distribution and reactivity.

Fuel cladding failure during a postulated LOCA is limited by restricting the -

maximum linear heat rate (LHR) so that the peak cladding temperature
does not exceed 2200°F (Ref. 2). Peak cladding temperatures > 2200°F
cause severe cladding failure by oxidation due to a Zircaloy. water
reaction. Other criteria must also be met (e.g., maximum cladding
oxidation, maximum hydrogen generation, coolable geometry, and long
term cooling). However, peak cladding temperature is usually most
limiting.

‘ BWOG STS B 3.2.4-1 Rev. 3.0, 03/31/04
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‘QPT
B32:4

‘ BASES

BACKGROUND: (continued)

Proximity to the DNB condition-is expressed by the -departure from
nucleate boiling ratio (DNBR), defined as the ratio: of the cladding surface
heat flux required to cause DNB to the actual-cladding surface heat flux.
The minimum DNBR:value during both normal operation-and anticipated.
transients is limited to the DNBR correlation limit for the particular fuel
design in use, and is accepted as an appropriate margin to DNB. The:
DNBR correlation limit ensures that there is 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 DNB.

The measurement system independent limits on QPT are determined
directly by the reload safety evaluation analysis without adjustment for
measurement system error and uncertainty. ‘Operation Beyond these-
limits could.invalidate core power distribution assumptions used in the.
accident analysis. The error adjusted maximtim allowable [atarmy
[Ssetpgints}(measurement system dependent limits)for QPT are specified

o

in the COLR.
APPLICABLE The fuel cladding must not sustain damage:as a result of normal
SAFETY ‘ operation (Condition 1) and anticipated operational occurrences
ANALYSES (Condition 2). The LCOs based on power distribution (LCO 3.2.1,
LCO 3.2.2, LCO 3.2.3, and LCO 3.2.4) preclude core power distributions
‘ that violate the following fuel design criteria:

exceed 2200°F (Ref[B)ge— ]

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 dogs not.experience.a DNB

conditionge—{"’) .
< INSERT 1 i )

QPT is one of the process variables that:-cha'racte'rizé and control the
three dimensional power distribution of the reactor core.

a. During a|largebreak] LOCA, the peak cladding temperature must not @

Fuel cladding damage does not occur when the core:is operated outside
this: LCO during normal operation. However, fuel cladding damage could
result if an dccident occurs with simultanéous violation of one or more of
the LCOs governing the core power distribution. Changes in the power
distribution can cause increased power peaking and correspondingly
increased local LHRs. '

BWOG STS B3.24-2 Rev. 3.0,:03/31/04
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INSERT 1

During an ejected rod accident, the fission energy input to the fuel must not exceed
280 cal/gm (Ref. 3); and

. 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 (Ref. 4).

Insert Page B 3.2.4-2
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BASES

QPT
B3:2:4

APPLICABLE:SAFETY ANALYSES: (continuedy

The dependence of the core power distribution on burnup, regulating rod

insertion, APSR position, and spatial xenon distribution is taken into
:account during:the reload safety evaluation analysis. An allowance for
‘QPT is accommodated in the analysis and resultant LCO limits. The

increase in peakitig taken for QPT is developed from a. database of full

core pqwer‘*distribuﬁon calculations (Ref.[4). The calculations consist of
simulations of many power distributions with tilt causing mechanisms

(e.g., dropped or misaligned CONTROL RODS, broken APSR fingers
fully inserted, misloaded ‘assemblies, and burnup gradients). An increase:

of < 2% peak power per 1% QPT is:supported by the analysis, therefore a
value:of 2% peak power increase per 1% QPT is used to bound peak

‘power increases due to QPT.

Operation at the AXIAL POWER IMBALANCE or rod insertion limits must -
be interpreted as operating the core at the maximum allowable FofZ)or
Fin Peaking factors:for accident initial conditions with the allowed QPT
present. ‘

QPT satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

LCO

The power distribution LCO limits have been established based on
cofrelations between power peaking and easily measured process
variables: regulating rod position, APSR position, AXIAL POWER
IMBALANCE, and QPT. The regulating rod insertion limits and the AXIAL
POWER IMBALANCE boundaries contained in the COLR represent the
measurement system independent limits at which the core power
distribution either exceeds the LOCA LHR limits or causes a reduction in
DNBR below.the saféty limit during a loss of flow accident with the
allowable QPT present and with an APSR position consistent with the
limitations on. APSR withdiawal determined by the fuel cycle design and
specified by LCO'3.2.2.

before a significant power reductjon is required.

BWOG STS.
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apT
B3.2.4

BASES

LCO (continued)

The maxi -setpoints for|steady state, transient, and
maximum hmuts for QPT applicable for the — incore ->
Detector Systen WNinimum:iicore Detector ' system, and Exeore Detector]

Systemiare providedithe setpointsare given in the COLR. The [sefpoints’|

-+ [Lincore Detector System | ———f5 {R* three systems are derived by adjustment of the measurement

system |ndependent QPT limits: @ven p/th/ COLR to allow for system

Actual alarm _sequings implerented in the plant may be more restrictive
than the Ipaximum alléwablé setpointvalues to allow fokadditional
conservatigm between-the actugl alarm setpoint and the yneasurement
system independenit limit.

It is'desirable for:an operafof to-retain the ability to:operate the reactor
when a' QPT exists. In certaify instances, operation of the reactor with a
QPT may be heipful or necessary to:discover the causeq of the QPT. The
combination of power level res riction with ‘QPT in each Required Action
state -to a safe level, allowing movement.

ity conditions in the exception to

APPLICABILITY In MODE 1, the limits on QPT must be‘maintained when THERMAL
POWER is > 20% RTP to preventithe core power distribution from
exceeding the design limits. The minimum power level of 20% RTP is
large enough to obtain meanmgful QPT indications without compromising
safety. Operation:at or below20% RTPwith QPT up to 20% is
acceptable because the resulting maximum LHR is not high enough to
cause violation of the. LOCA LHR limit (Fo[Z)] limit) or the initial condition
DNB allowable peakmg limit (FAH limit) during accidents initiated from this
‘power level.

In MODE 2, thé combination.of QPT-with- maximum ALLOWABLE
THERMAL POWER level does not resultin LHRs sufficiently large to
violate the fuel design limits, and therefore, applicability in this MODE is-
not required. Although not specifically addressed in the LCO, QPTs

> 20% in MODE 1 with THERMAL POWER: < 20% RTP are allowed for
the same reason.

BWOG STS B3.24-4 Rev. 3.0, 03/31/04
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QPT
B324

‘ BASES

APPLICABILITY (continued)

- In MODES 3, 4, 5, and 6, this LCO:is not-applicable, because the reactor
is not generating THERMAL POWER:and QPT is indeterminate.

In MODE 1, it may be necessary to suspend. the QPT limits during
‘PHYSICS TESTS per:LCO 3.1:8, "PHYSICS TESTS:Exéeptions -
MODE 1." Suspension of these limits is permissible because the reactor
protection criteria are maintained by the remaining. LCOs governing the
three dimensional power distribution:and by the Surveillances required by
1CO3.1.8.

ACTIONS Al1

The steady state limit specified in the COLR provides-an allowance for
QPT that may occur during normal operation. A peaking increase. to
accommodate QPTs up to the steady state limit is-allowed by the
regulating rod insertion limits of LCO:3.2.1 and'the: AXIAL POWER
IMBALANCE limits of LCO:3.2.3.

Operahon with QPT greater than the steady state limit specified in the '
COLR potentially violates the LOCA LHR limits (FafZ)]limits), or loss of @

flow accident DNB peaking limits (F)w limits), or both. For venflcatlon

that Fo[f)|and F}, are within theirspecified limits; SR @ @
‘ performed using the. Incore Detector Systemto obtain a three

dimensional power distribution map. Verffication that F{(£) and FA yare . @

within their limits ensures that operation-with QPT greater than the steady.

state limit does not violate the ECCS.or.95/95 DNB criteria. The required

Completion Time of once per 2 hours.is-a feasonable amount of time to

allow the operator to obtain a power distribution map and to verify the

power peaking factors. Repeating SR 3.2.5.1 every 2 hours is.a

reasonable Frequency at which to ensure that continued verification of

the power peaking factors is obtalned as core ‘conditions that influence:
QPT change. .

A1.21

The safety analysis has shown that a conservative corrective action is to
reduce THERMAL POWER by 2% RTP or more from'the ALLOWABLE
THERMAL POWER for each 1% of QPT in excess of the steady state
limit. This action limits the local LHRto a value.corresponding to steady
state operation, thereby reducing it to a value within the assumed

. BWOG STS ' B3.2.45 Rev. 3.0, 03/31/04
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~QPT
B324

. BASES

ACTIONS (continued)

accident initial condition limits.. The:required:Completion Time:of 2 hours.
is reasonable, based on limiting the potential for xenon redistribution, the.
low probability of an accident occurring; and the steps:requiredito
complste the Requiired Action.

If QPT can be reduced to less than. or equal to.the steady state limit:in,

< 2 hours, the reactor may return to normal operatlon Wlthout undergomg

a power reduction. Significant radial xeénon redistribution does not.occur
within this amount of time.

The required Completion Time of 2 hours after the last performance of
allows reduction of THERMAL POWER in the event the @
: operators cannot or choose hot to-continue to-perform-SR B3.57
required by Required Action A.1.1.

A1.22

Power operatlon is allowed to continue if THERMAL POWER is reduced
(Chigh Fiux | in-accordance with Required Action A.1.2.1. The same reduction. (| e.,
2% RTP or more) is also applicable to thé huclear overpowerltrip setpoint: @

and the jnuclear pverpower bgsed on Reactor Coolant System (RCS) flow |
and AXIAL POVWER IMBALA# NCEItrlp setpoint, for each 1% of QPT in

‘ ’ excess of the steady state limit. This reduction maintains both core
protection and an OPERABILITY margin at:the reduced THERMAL
POWER level similar to that at RTP. The required Completion Time-of
10 hours’is reasonable based on the need to limit the potentially adverse
xenon redistribution, the low probability of an accident-occurring while
operating out of specification, and the number of steps required.to
complete the Required Actioh.

from discovery of
failure to meet the
LCO

‘Although the actions directed by Required-Action A.1.2.1 restore margins,

. if the source of the QPT is not established and corrected, it is prudent to
establish'increased margins. A required Completion Time: of 24 hours¥:
reduce QPT to less than the steady state limit is'a reasonable-time for
investigation and corrective measures.

BWOG STS ' B 3.2.4-6 Rev. 3.0, 03/31/04
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BASES

QPT

ACTIONS (continued)

BA

If QPT exceeds the transient limit but is equal to-or less than-the
maximum limit due to.a misaligned CONTROL ROD or APSR, then power
operation: is allowed to coritinue if the THERMAL POWER is reduced

2% RTP ormore from the ALLOWABLE THERMAL POWER for each 1%

of QPT in excess of the steady state limit. Thus, the[transient] limit is the

upper bound within which the 2% for 1% power reduction rule may be
applied, but only for QPTs caused by CONTROL ROD or APSR
misalighment. The required Completion Time of 30 minutes ensures that
the operator completes the THERMAL POWER reduction before
significant xenon redistribution occurs.

B.2

When a misalighed CONTROL ROD or APSR occurs,.a local xenoh
redistribution may occur. The required Completion Time of 2 hours
allows the operator sufficient time to relatch or-realign a CONTROL ROD
or APSR, but is.short enough to-limit xenon redistribution.so that large
increases in the local LHR do not occur due-to.xenon redistribution

resulting from the QPT.

or if QPT is greater than the
transient limit and less than or equal
to the maximum limit due to
misalignment of a CONTROL ROD
or an APSR

any , B N
) If[tHe] Requiired Action/and associated Completion Time of Condition'A

or B[afe] not met

a further power reduction is required. Power reduction

ﬁwer reduction to 60% of the\ to < 60% RTP provides conservative protection from increased peaking

ALLOWABLE THERMAL POWER

is & conservative method of -due to xenon redistribution.x The required Completion Tirme of 2 hours is

based on the correlation used in
Required Actions A.1.2.1 and B.1,
the database for a power peaking

power peaking increase exists

taken when the tilt is caused by a

limiting the maximum core LHR | reasonable to-allow.the opérator to reduce THERMAL POWER to <.60%
Mg the sower renetomie | of ALLOWABLE THERMAL POWER without challenging plant systems.

~"

J

increase as a function of QPT is c.2

less extensive for tilt mechanisms

other than misaligned CONTROL . . X R .
RODS and APSRs. Because Reduction of the[nucleareyverpower trip setpoint to. < 65.5% of

greater uncertainty in the potential | &) | OWABLE THERMAL POWER after THERMAL POWER has been
with the less extensive database, reduced to < 60% of ALLOWABLE TH ERMAL POWER ma_intains :both
a more conservative action is core protection and OPERABILITY margin at reduced power similar to
mechanism other than a that at full power. The required Completion Time of 10 hours-allows the

staggned CONTROL ROD or/ operator sufficient time to reset the trip setpoint and is reasonable based
‘ on [operatingexperience.

the number of steps required to complete the Required Action ]

BWOG STS
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QPT
B 3:2:4

® -

ACTIONS (continued)

DA

Powerreduction to 60% of the ALLOWABLE THERMAL POWER is:a
conseryvative method of limiling the maximum core LHR for QPTs upto
20%. Although the power reduction is based on the gorrelation used.in
Requirad Actions A.1.2.1 andl B.1, the database for a power peaking
increasé as a function of QPT is Ie_ss extensive for tilt nechanisms other @
than migaligned CONTROL RODS and APSRs. Because greater
uncertainty in the potential power peaking increase exists with the less
extensive database, a more consetvative action is taken when'the tilt is
caused by a mechamsm other{than a misalighed CONTIROL ROD or
APSR. The required Compl’eti n Time of 2 hours allows the operator:to
reduce THERMAL POWER fo & 60% of the ALLOWABLE THERMAL
POWER without challenging plant systems.

Reduction of the nuclear ovarpower trip setpoint to < §5.5% of the

ALLOWABLE THERMAL POWER after THERMAL POWER has been @

reduced to-< 60% of the ALLOWABLE THERMAL POWER maintains
both core protection and an operating margin at reduced power similar to

‘ ‘that at-full power. The required Completion Time.of 10 hours allows the
operator sufficient time torese the trip setpoint and is réasonable based

‘on operating experience.

maximum limit

'
: Required Actiong Jor Condition Clor D cannot be] met[Withjn the
P

Iredulrgd CQ_mpletloN Time]

\[\E—- and associated Completion Time of } E)r if QPT is greater than the]

the reactor must be
brought to-a MODE or
other specified condition in
which the LCO does not
apply. To achieve this
status, THERMAL -
POWER must be reduced
to < 20% RTP within 2
hours.

preclude risk/of fuel damage in ny of these co dltlons THERMAL @
POWER is yeduced further.. Specification 3.0.3 normally requires-a
shutdown t6 MODE.3. Howe er,/Bperation at 20% RTP allows the
operator to investigate the cause of the QPT and to correct it. Local
LHRs with a large QPT do not violate the fuel design limits at or below
20% RTP. ,The required Completion Time of 2 hours is acceptable based
on limiting the potential increase in local LHRs that could occur due to
xenon redistribution with the QPT out of specification.

The maximum limit specnﬁed in the COLR is set as the upper bound within which power reduction to 60% of ALLOWABLE THERMAL
POWER or power reduction of 2% from ALLOWABLE THERMAL POWER for each 1% of QPT (for misaligned CONTROL RODS only)
applies (Ref. §). The maximum limit specified in the COLR is consistent with allowing power operation up t0 60% of ALLOWABLE
THERMAL POWER when QPT setpoints are exceeded. QPT in excess of the maximum limit can be an indication of a severe power
distribution anomaly, and a power reduction to at most 20% RTP ensures local LHRs do not exceed allowable limits while the cause is
being determined and corrected.

‘ BWOG STS ' B3.2.4-8 Rev. 3.0, 03/31/04
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BASES

ACTIONS (continued)

F.1

The maximum limit of 20% QPT is set:as’the upper bdund within which
power raduction to 60% of ALLOWABLE THERMAL POWER or power
reduction of 2% for 1% (for misaligned CONTROL RODS only)-applies
(Ref. 4). '

The maximum limit of 20% QP is consistent with allowing power
operationiup to 60% of ALLOWABLE THERMAL POWER when QPT
sétpoints are excéeded. QPT in excess of the: rhaximum limit can be an
indication of a severe power distribution.anomaly, and a\power reduction
to at most 0% RTP ensures lo¢al LHRs do not exceed allowablé limits
while the cause is being determined and.corrected.

The required Completion Time of 2-hours is reasohable tq allow the
operator to teduce THERMAL POWER to < 20% RTP without challenging
plant systens.

SURVEILLANCE QPT can be monitored by ‘th__efnc,o_ne qﬁe:te,ctor,;gyst(e_mg.‘,
REQUIREMENTS The QPTsetpoints are derived from thejr corresponding. measurement]
[sy3fem]independent limits: by adjustment for system observability-errors

and instrumentation érrors. {Althougk they may be baseY on the same
System measureme)&t\s:stem independent limjt, the setpoints forthe different
e

systems are hot identical because of differences in the errotg“applicabl
for these systelns.| For QPT measurements using the Incore Detéctor
System, the Minimum [Incore Detector-System consists of| OPERABLE
detectors [configured.as follows:|

[ consists of 75% of the -
detectors per quadrant. ] a. Twosets of four detecto¥s shall lie in each core half. Each set of
detectors shall lie-in thé same ‘axial plane. The twy sets.in the same
m

core half may lie in the samg axial plane.

|b. Detestors in the same plane shall have quarter core.radial symmetry.|

incore system for QPT uses thg Incore. Detector Systein as described
ve and\is configured such that at least 75% of the dgtectors in each
core quadrant arexOPERABLE.

BWOG STS ' B 3.2.4-9 Rev. 3.0, 03/31/04
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BASES

QPT

B3:2.4

SURVEILLANCE REQUIREMENTS (continued)

(=)

SR 3.2.41

Checking the QPT indication every 7 days.ensures that the eperator can
determine whether the plant computer software and Incore’ Detector

System inputs for monitoring QPT are functiening properly and takes into

account other informationfand &larms|available to the operator in the

‘control room. This procedure allows the QPT mechanisms, such as

xenon redistribution, burnup gradients, and CONTROL ROD.drive
mechanism malfunctions, which-can cause slow development of a QPT,
to be detected. Operatmg experience has confirmed the acceptablllty of a
Surveillance Frequency of 7 days.

Following restoration of the QPT to within the steady state limit, operation.

at 2 95% RTP may proceed provided the-QPT is determined to remain

within the steady state limit.at the increased THERMAL POWER level. In

-case QPT exceeds the steady state limit for r gnore than 24 hours-or

exceeds the transient limit (Condition A] B] or[@ the potential for xenon

e vy redistribution is greater. Therefore, the QPT is monitored|fgr]
hours *[12 consecutive-hiourly intervalg to determine whether the period of any’
oscillation due to xenon redistribution causes the QPT to exceed the
steady state limit again.
REFERENCES 1. 10 CFR 50.46.

. :
.2.\‘ FSAR, Section|f|]}* 0.0,

3. ANSI N18.2-1973, Amherican National Standards Institute|
August 6, 1973.

(5)—E BAW10122A, Rev. 1, May 1984,

3. UFSAR, Section 15.4.3. J

4. UFSAR, Appendix 3D.1.23, Criterion 27 — Combined Reactivity Control Systems Capability.
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INCORE INSTRUMENTATION PLANES

QPT
B3.24

This figure for {llustration only.
Do not use for joperation.
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JUSTIFICATION FOR DEVIATIONS
ITS 3.2.4 BASES, QUADRANT POWER TILT (QPT)

_ 1. These punctuation corrections have been made consistent with the Writer's Guide
‘ for the Improved Standard Technical Specifications, TSTF-GG-05-01, Section 5.1.3.

2. Changes are made (additions, deletions, and/or changes) to the ISTS Bases which
reflect the plant specific nomenclature, number, reference, system description,
analysis, or licensing basis description.

3. TheISTS 3.2.4 Bases, LCO section provides a discussion that it is sometimes
desirable to continue to operate the reactor when the QPT limit is not met, and .
describes why this is acceptable. This discussion has not been maintained in the
Davis-Besse ITS Bases. The discussion is basically describing what is allowed for
all LCO statements — that the LCO can be not met under certain circumstances as
long as the associated ACTIONS are followed. The ISTS ACTIONS Bases provides
the details concerning what to do if the LCO statement is not met, consistent with
the format of the ISTS Bases. Furthermore, the ISTS Bases describes that the
Required Actions restricts the local LHR to a safe level, "allowing movement
through the specified. applicability conditions in the exception to Specification 3.0.3."
ISTS LCO 3.0.3 provides action to take if no actions are provided in the individual
Specifications. Thus, the ACTIONS provided in ISTS 3.2.4 are not an "exception to
Specification 3.0.3." Therefore, this paragraph has been deleted.

4. Changes are made to reflect the Specification.
5. Changes are made to reflect changes made to the Specification.

6. The brackets have been removed and the proper plant specific information/value
’ has been provided.

7. ThelSTS LCO 3.2.4 Bases includes a discussion of "Actual Alarm Setpoints" for
QPT. This discussion is not included in the ITS LCO 3.2.4 Bases. The "Actual
Alarm Setpoints" are not needed to satisfy the requirements of the LCO and
therefore a discussion of the "Actual Alarm Setpoints" is not needed in the LCO
Bases.

8. Changes are made to be consistent with other places in the Bases (i.e., LCO 3.2.5
Bases Background).

9. Change made to be consistent with the Bases of LCO 3.2.4 Required Action -
A1.22.

10. Changes made to be consistent with other places in the Bases.

Davis-Besse Page 1 of 1
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. Specific No Significant Hazards Considerations (NSHCs)
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DETERMINATION OF NO SIGNIFICANT HAZARDS CONSIDERATIONS
ITS 3.2.4, QUADRANT POWER TILT (QPT)

There are no specific NSHC discussions for this Specification.
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ATTACHMENT 5

ITS 3.2.5, POWER PEAKING FACTORS
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Current Technical Specification (CTS) Markup
and Discussion of Changes (DOCs)
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LCO 325

ACTION A

ACTION A
ACTION C

SR 3.25.1

3.2.2
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ITS 3.2.5

WE A MITS
c T FLY NN CTOR - F
LIMITING CONDITION FOR OPERATION

shall be within the limits specified in the CORE QPERATING LIMITS ‘

F
REPORT.
APPLICABILITY: MODE 1“——[ with THERMAL POWER > 20% RT

'ACTION:

With F, exceeding its limit: -

a. Reduce THERMAL POWER at least 1% for each 1% F, exceeds the 1imit within
15 minutes and similarly reduce the high flux %rip setpoint and flux-A
flux-flow trip setpoint within [§ hours.

b. Demonstrate through incore mapping that F, is within its limit within 24 @
_hours after exceeding the limit or [Feduce THERMAL POWER to less than [B% of

‘\ﬂTEO THERMAL POWER within the next 2 hours.

c. Idenbify and correct the chuse of the out of limit gondition prior to
increasing THERMAL POWER above the reduced 1imit required by a or b,

that F, is
imit at a nominal |
L. POWER, at a

SURVEILLANCE REQUIREMENTS

4.2.2.1”"( F, shall be determined to be within its Timit by using the incore /

detectors to obtain a power distribution map: [Add Sroposed Note 1o SR 3251

DAVIS-BESSE, UNIT 1 3/4 2-5 Amendment No. 48,189
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued)

ITS 3.25

a.\ Prior to initial operation above 75 percent of RATED THERMAL
POWER after each fiel loading, and '

b. t least once per 3N\ Effective Full Power Diys.

¢. The provisions of Spegification 4.0.4 are not\applicable.

4.2.2.2 \Jhe measured F, of 8.2.2.1 above, shall be Wncreased by 1.4%
to account\ for manufactgrinq lerances and further ingreased by 7.5%
to account Xor measurement uncextainty.

DAVIS-BESSE, UNIT 1} 3/4 2-6
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As specified by
the applicable
LCO(s)
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ITS 3.2.5

4]

.
®
©

POWER 1BUT S
NUCLEAR ENTHALPY RISE HOT CHANNEL FACTOR - F*,,
LIMITING CONDITION FOR_OPERATION
1co325113.2.3 FM,, shall be within the limits spaecified in the CORE OPERATING
LTS RepORT
APP BILITY: MODE 1.4——————[ with THERMAL POWER > 20% RTP
ACTION:
With £Y,, exceeding its Vimit: [“"—‘@
ACTION B a. Reduce THERMAL POWER at least . for each 1% that F*,, exceeds: the
Timit within 15 minutes and similarly reduce the Hi 11 Flux Trip
Setpoint and Flux - AFlux - Flow Trip Setpoint mthm 4 hours,
ACTION B’ b. Demonstrate through in-core mapping that F" is within its limit
within 24 hours after exceeding the limit orrr‘duce THERMAL POWER to o5
ACTION C —\less than of RATED THERMAL POWER within the next 2 hours. -
=2
C. dentify and correct the cause of the out of 1imit condition prior
o fncreasing THERMAL PQWER above the reduced 1imit required by 2 or
b\ above; subsequent POWER OPERATION may proceed prpvided that F
19, demonstrated through in-core mapping to be within its Timit at
noiinal 50% of RATED THERMAL POWER prior to exceeding this THERMAL
POWER, at. a nominal 75% of\ RATED THERMAL POWER prior \to exceeding
THERMAL POWER and witRin 24 hours after attaining 95% or
greater RATED THERMAL POWER
DAVIS-BESSE, UNIT 1 3/4 2-7 Amendment No.189
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ITS3.25
s
- "':,:
} POVER DISTRIBUTION: LIMITS
| SURVEILLANCE REQUIREMENTS
o - { Add proposed Note to SR 3.2.5.1
SR 3.2.5.1 4.2.3.1 B

a8 shall be determined to be within its limit by using the incore

detectors to obtain a pover distribution map: ‘/—{55Spedﬁedby‘heapmmameLCO@)

a, Prior teo-operation abovd 75 parcent of RATED POVER after each
fue} loading, and
b. At least once per 31 Effective Full Pover Days.
|_c. The provisions of Specificakion 4.0.4 are not applicable.

4.2.3.2 The measured Fﬁa of 432:3.1 above, shall be increased by 5% for

measurement uyncertainty.

b

DAVIS-BESSE, UNIT 1 3/4 2-8 Amendment No. 135

Page 4 of 4

Attachment 1, Volume 7, Rev. 1, Page 112 of 132 |



Attachment 1, Volume 7, Rev. 1, Page 113 of 132

DISCUSSION OF CHANGES
ITS 3.2.5, POWER PEAKING FACTORS

ADMINISTRATIVE CHANGES

A01

In the conversion of the Davis-Besse Current Technical Specifications (CTS) to
the plant specific Improved Technical Specifications (ITS), certain

changes (wording preferences, editorial changes, reformatting, revised
numbering, etc.) are made to obtain consistency with NUREG-1430, Rev. 3.1,
"Standard Technical Specifications-Babcock and Wilcox Plants” (ISTS).

These changes are designated as administrative changes and are acceptable
because they do not result in technical changes to the CTS. :

MORE RESTRICTIVE CHANGES

MO1

CTS 3.2.3 Action a requires a reduction of THERMAL POWER at least 1% for
each 1% F) . exceeds the limit and a similar reduction in the High Flux and Flux-
AFlux-Flow Trip Setpoints. ITS 3.2.5 Required Actions B.1 and B.2 require a
reduction of THERMAL POWER and a reduction of the High Flux and Flux-
AFlux-Flow Trip Setpoints of > RH (%) RTP for each 1% that F}, exceeds the
limit. This changes the CTS by requiring THERMAL POWER and the High Flux
and Flux-AFlux-Flow Trip Setpoints be reduced by RH (%) RTP for each 1% that
F\u exceeds the limit instead of by 1% for each 1% that F\ 4 exceeds the limit.

The purpose of CTS 3.2.3 Action a is to reduce the maximum linear heat rate in
the core so that protection from departure from nucleate boiling (DNB) during a
limiting loss of flow transient is maintained. The proposed RH value will be
specified in the COLR, and is currently 3.3%. Thus, the proposed value of
THERMAL POWER and Trip Setpoint reduction is greater than the current value
provided in CTS 3.2.3 Action a.. The proposed value (RH) is based on an
analysis of the DNB ratio during the limiting loss of forced reactor coolant flow
transient from various initial THERMAL POWER levels. Therefore, the change is
considered acceptable. This change is designated as more restrictive because a
greater THERMAL POWER and Tr|p Setpoint reduction is required in the ITS
than is required in the CTS.

RELOCATED SPECIFICATIONS

None

REMOVED DETAIL CHANGES

LAO1

(Type 3 — Removal of Procedural Details for Meeting TS Requirements or
Reporting Requirements) CTS 4.2.2.2 requires that the measured Fq of »
CTS 4.2.2.1 to be increased by 1.4% to account for manufacturing tolerances
and further increased by 7.5% to account for measurement uncertainty.

CTS 4.2.3.2 requires that the measured F}, of CTS 4.2.3.1 to be increased by

5% for measurement uncertainty. ITS SR 3.2:5.1 does not require these
additional factors to be incorporated. This changes the CTS by relocating the

Davis-Besse Page 1 of 5
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DISCUSSION OF CHANGES
ITS 3.2.5, POWER PEAKING FACTORS

procedural detail to include manufacturing tolerances and measurement
uncertainty, as appropriate, in the measurement of Fq and F) . to the Bases.
The relocation of the specific values of the manufacturing tolerances and

measurement uncertainties corrections are justified in Discussion of
Change LAOQ2. '

The purpose of CTS 4.2.2.2 and CTS 4.2.3.2 is to ensure that values of Fq and
Fan determined through incore mapping conservatively include allowances for
manufacturing tolerances and measurement uncertainty, as appropriate. The
removal of these details for performing Surveillance Requirements from the
Technical Specifications is acceptable because this type of information is not
necessary to be included in the Technical Specifications to provide adequate
protection of public health and safety. The ITS still retains requirements to
perform appropriate verifications of Fq and F) . Also, this change is acceptable
because these types of procedural details will be adequately controlled in the ITS
Bases. Changes to the Bases are controlled by the Technical Specifications
Bases Control Program in Chapter 5. This program provides for the evaluation of
changes to ensure the Bases are properly controlled. This change is designated
as a less restrictive removal of detail change because procedural details for
meeting Technical Specifications requirements are being removed from the
Technical Specifications.

(Type 5 — Removal of Cycle-Specific Parameter Limits from the Technical
Specifications to the Core Operating Limits Report) CTS 4.2.2.2 requires that the
measured Fq of CTS 4.2.2.1 to be increased by 1.4% to account for
manufacturing tolerances and further increased by 7.5% to account for
measurement uncertainty. CTS 4.2.3.2 requires that the measured Fiy of

CTS 4.2.3.1 to be increased by 5% for measurement uncertainty. ITS SR 3.2.5.1
does not require these additional factors to be incorporated. This changes the

'CTS by relocating the specific values of the manufacturing tolerances and

measurement uncertainties corrections, which must be confirmed on a cycle-
specific basis, to the COLR. The relocation of the procedural details to make the

corrections to the measured Fq and F} is justified in Discussion of Chang
LAO1. . '

The removal of these cycle-specific parameter limits from the Technical
Specifications to the COLR is acceptable because the cycle-specific limits are
developed or utilized under NRC-approved methodologies which will ensure that
the Safety Limits are met. The NRC documented in Generic Letter 88-16,
"Removal of Cycle-Specific Parameter Limits From Technical Specifications,”
that this type of information is not necessary to be included in the Technical
Specifications to provide adequate protection of public health and safety. The ITS
still retains the requirement to verify that the absolute position indicator channels
and the relative position indicator channels agree within the limit. The
methodologies used to develop the parameters in the COLR have obtained prior
approval by the NRC in accordance with Generic Letter 88-16. Also, this change
is acceptable because the removed information will be adequately controlled in
the COLR under the requirements provided in ITS 5.6.3, "CORE OPERATING
LIMITS REPORT." ITS 5.6.3 ensures that the applicable limits (e.g., fuel thermal

" Davis-Besse Page 2 of 5
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DISCUSSION OF CHANGES
ITS 3.2.5, POWER PEAKING FACTORS

mechanical limits, core thermal hydraulic limits, Emergency Core Cooling
Systems limits, and nuclear limits such as SDM, transient analysis limits, and
accident analysis limits) of the safety analyses are met. This change is
designated as a less restrictive removal of detail change because information
relating to cycle-specific parameter limits is being removed from the Technical
Specifications.

LESS RESTRICTIVE CHANGES

LO1

LO2

(Category 2 — Relaxation of Applicability) CTS 3.2.2 and CTS 3.2.3 are both

applicable in MODE 1. ITS 3.2.5 is applicable in MODE 1 with THERMAL
POWER > 20% RTP. This changes the CTS by reducing the applicable MODES
in which the Nuclear Heat Flux Hot Channel Factor (Fq) and Nuclear Enthalpy

Rise Hot Channel Factor (F ) requirements must be met.

The purpose of CTS 3.2.2 and CTS 3.2.3 is to establish limits that constrain the
core power distribution within design limits during normal operation and during
anticipated operational occurrences such that accident initial condition protection
criteria are preserved. This change is acceptable because the requirements
continue to ensure that the core power distributions are maintained in the
MODES and other specified conditions assumed in the safety analyses and
licensing basis. This change revises the Applicabilities of CTS 3.2.2 and

CTS 3.2.3 from "MODE 1" to "MODE 1 with THERMAL POWER > 20% RTP."
With THERMAL POWER less than or equal to 20% RTP, the reactor has
insufficient stored energy in the fuel or energy being transferred to the coolant to
require a limit on the distribution of core power. Along with this change the
THERMAL POWER of 5% RTP in the default action (CTS 3.2.2 Action b and
CTS 3.2.3 Action c) have been changed to 20% RTP. This change is designated
as less restrictive because the LCO requirements are applicable in fewer
operating conditions than in the CTS.

(Category 3 — Relaxation of Completion Time) CTS 3.2.2 Action a states the
High Flux and Flux-AFlux-Flow trip setpoints must be reduced 1% for each 1%
Fq exceeds its limit within 4 hours. The CTS 3.2.3 Action a states the High Flux
and Flux-AFlux-Flow trip setpoints must be reduced 1% for each 1% F} 4
exceeds its limit within 4 hours. ITS 3.2.5 Required Actions A.2 and B.2 requires
the trip setpoints to be reduced similarly within 10 hours. This changes the CTS
by extending the Completion Time from 4 hours to 10 hours.

The purpose of CTS 3.2.2 Action a and the CTS 3.2.3 Action a is to reduce the
High Flux and Flux-AFlux-Flow trip setpoints when Fq or F), exceeds its limit in
order to maintain both core protection and OPERABILITY margin at the reduced
THERMAL POWER. This change is acceptable because the Completion Time is
consistent with safe operation under the specified Condition, considering the
OPERABILITY status of the redundant systems of required features, the capacity
and capability of remaining features, a reasonable time for repairs or
replacement of required features, and the low probability of a DBA occurring

- during the allowed Completion Time. The power reduction required by

CTS 3.2.2 Action a, CTS 3.2.3 Action a, and ITS 3.2.5 Required Actions A.1

Davis-Besse Page 3 of 5
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DISCUSSION OF CHANGES
ITS 3.2.5, POWER PEAKING FACTORS

and B.1, limit the linear heat rate in the core to within an acceptable value. The
reduction of the trip setpoints is considered to be a backup that is intended to
maintain an OPERABILITY margin comparable to that at RTP, and to provide
core protection. The revised Completion Time of 10 hours is considered
reasonable based upon the number of steps required to complete the action and
the low probability of an accident occurring during the Completion Time that
would require the associated trips to function. This change is designated as less
restrictive because additional time is allowed to reduce the trip setpoints than
was allowed in the CTS.

(Category 4 — Relaxation of Required Action) CTS 3.2.2 Action ¢ and CTS 3.2.3
Action ¢ require that, in the event Fo and F) (the power peaking factors),
respectively, are not within limits, the cause of the out of limit condition be
identified and corrected prior to increasing THERMAL POWER above the
reduced limit required by Actions a or b. In addition, these Actions state that
subsequent POWER OPERATION may proceed provided that Fq and Fi,
respectively, are demonstrated through in-core mapping to be within their limits
at a nominal 50% of RATED THERMAL POWER (RTP) prior to exceeding this
THERMAL POWER, at a nominal 75% of RTP prior to exceeding this THERMAL
POWER and within 24 hours after attaining 95% or greater RTP. ITS 3.2.5 does
not contain these actions. This changes the CTS by deleting the requirement to
confirm the peaking factors are within limit at 50% RTP, 75% RTP, and 95%
RTP.

The purpose of the CTS 3.2.2 Action ¢ and CTS 3.2.3 Action c is to require
confirmation that the core power distributions are within limits during the power
increase following an out of limit condition. This change is acceptable because
the Required Actions are used to establish remedial measures that must be
taken in response to the degraded conditions in order to minimize risk associated
with continued operation while providing time to repair inoperable features. The
Required Actions are consistent with safe operation under the specified
Condition, because only a short time period of 24 hours is allowed to operate

~with the power peaking factors outside of limits. This time period limits the

potential for inducing an adverse perturbation in the axial xenon distribution.
Operating the unit in accordance with the requirements of ITS LCO 3.1.4,
"CONTROL ROD Group Alignment Limits,” LCO 3.2.1, "Regulating Rod Insertion
Limits," LCO 3.2.2, "AXIAL POWER SHAPING ROD (APSR) Insertion Limits,"
LCO 3.2.3, "AXIAL POWER IMBALANCE Operating Limits," and LCO 3.2.4,

~ "QUADRANT POWER TILT," provides assurance that the power peaking factors

will be maintained within limits. These LCOs provide the Required Actions for
correcting the cause of those conditions that could result in power peaking
factors exceeding limits. This change is designated as less restrictive because
less stringent Required Actions are being applied in the ITS than were applied in
the CTS.

(Category 7 — Relaxation of Surveillance Frequency - Non-24 Month Type
Change) CTS 4.2.2.1 and CTS 4.2.3.1 require, in part, that Fq and Fhy,
respectively, are determined to be within limits by using the incore detectors to
obtain a power distribution map. The Frequencies of the Surveillance
Requirements are prior to operation above 75% RTP after each fuel loading, at

‘Davis-Besse Page 4 of 5
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DISCUSSION OF CHANGES
ITS 3.2.5, POWER PEAKING FACTORS

least once per 31 Effective Full Power Days. The Surveillance Frequency also
states that the provisions of Specification 4.0.4 are not applicable. ITS

SR 3.2.5.1 requires that Fq and Fiy, be verified to be within limits by using the
Incore Detector System to obtain a power distribution map as specified by the
applicable LCO(s). ITS SR 3.2.5.1 is modified by a note that states that the
verification is only required to be performed when specified in LCO 3.1.8,
"PHYSICS TESTS Exceptions - MODE 1," or when complying with Required
Actions of LCO 3.1.4, "CONTROL ROD Group Alignment Limits,” LCO 3.2.1,
"Regulating Rod Insertion Limits," LCO 3.2.2, "AXIAL POWER SHAPING ROD
(APSRY}) Insertion Limits,” LCO 3.2.3, "AXIAL POWER IMBALANCE Operating
Limits," and LCO 3.2.4, "QUADRANT POWER TILT." This changes the CTS by
deleting the requirement to perform the power peaking factor determinations at
the specified Frequencies.

The purpose of CTS 4.2.2.1.b and CTS 4.2.3.1.b is to demonstrate that Fq and
FNy are within the limits specified in the respective LCOs. This change is
acceptable because operating the unit in accordance with the requirements of
ITS LCO 3.1.4, "CONTROL ROD Group Alignment Limits," LCO 3.2.1,
"Regulating Rod Insertion Limits," LCO 3.2.2, "AXIAL POWER SHAPING ROD
(APSR) Insertion Limits,” LCO 3.2.3, "AXIAL POWER IMBALANCE Operating
Limits,” and LCO 3.2.4, "QUADRANT POWER TILT," provides assurance that
the power peaking factors will be maintained within limits. CTS 4.2.2.1.b and
CTS 4.2.3.1.b provide a confirmation of already known conditions, assuming that
the unit is being operated within the requirements of LCO 3.1.4, LCO 3.2.1,
LCO 3.2.2,L.CO 3.2.3, and LCO 3.2.4. However, when required to be verified
because of a failure to meet one or more of the referenced LCOs, the power
peaking factors will be verified to ensure the continued compliance with the core
power distribution assumptions of the accident analyses. This change is
designated as less restrictive because Surveillances will be performed less
frequently under the ITS than under the CTS.
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Improved Standard Technical Specifications (ISTS) Markup
. and Justification for Deviations (JFDs)
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Power Peaking Factors

325
cis
‘ 3.2 POWER DISTRIBUTION LIMITS
325 Power Peaking Factors
322, LCO 325, Fof@]and FY, shall be within the limits specified in the COLR. O
323
APPLICABILITY: MODE 1 with THERMAL POWER > 20% RTP..
ACTIONS
‘CONDITION REQUIRED ACTION COMPLETION TIME
322Actona, A F@]notwithin limit. | A1 Reduce THERMAL 15 minutes M
3.2.2 Action b POWER 2 1% RTP for
each 1% that FofZ)]
exceeds limit. @
AND
High Flux 10
A2  Reduce puclearsyefpower héurs. @
trip setpoint and nucleay
‘ overpower based on
©
setpoint = 1% RTP for each
1% that FQ@ exceeds limit.. @
AND ’
A3 Restore tho_ within 24 hours @
limit.
323Actiona, B. F, notwithin limit. B.1 Reduce THERMAL 15 minutes
3.2.3 Action b POWER > RH(%)) .RTP
(specified in the COLR) for
each 1% that Fy, exceeds
limit.
AND
BWOG STS 3.2.5-1 " Rev.3.0,03/31/04
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ACTIONS (continued)

Power Peaking Factors
325

CONDITION REQUIRED ACTION COMPLETION TIME
| | ° |
B.2 Reduce puclear.overpower] | ghours: @
trip setpoint and nuc A
overpowgr based on R
flow and - AXIAL POV Flux AF!U?( Flow @
IMBALANCE itrip setpoint
> RH(%) RTP (specified in
the COLR) for each 1% that
Fi, exceeds limit.
AND
B.3 Restore F), to within limit. 24 hours
3.2.2 Actionb,C. Required Action and C.1  [BeIn.MODE ’twith] 2 hours
associated Completion THERMAL POWER < 20%
Time not met. RTP.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
'SR 3251 S — NOTE
: Only required to be performed when specified in
LCO 3.1.8, "PHYSICS TESTS Exceptions -
MODE 1," or when complying with Required Actions
of LCO 3.1.4, "CONTROL ROD Group Alignment
Limits,” LCO 3.2.1, "Regulating Rod Insertion
Limits," LCO .3.2.2, "AXIAL POWER SHAPING ROD
(APSR) Insertion Limits," LCO 3.2.3, "AXIAL
POWER IMBALANCE Operating Limits,” LCO 3.2 4,
"QUADRANT POWER TILT (QPT)." @
Verify F{Z) and Fy, are within limits by usingthe | As specified by @
Incore Detector System to obtain a power the applicable
distribution map. LCO(s)
BWOG STS 3.25-2 Rev. 3.0, 03/31/04
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JUSTIFICATION FOR DEVIATIONS
ITS 3.2.5, POWER PEAKING FACTORS

1. Changes are made which reflect the plant specific nomenclature.

2. The Completion Times of ITS Required Action A.2 and B.2 have been changed from
8 hours to 10 hours. The proposed Completion Times are consistent with the.
Completion Times for similar actions in ISTS 3.2.4 Required Actions A.1.2.2 and C.2
and in ISTS 3.2.4 Required Action A.2.3.

3. Editorial change made to be consistent with other Specifications (i.e., ITS 3.2.3).

4. Typographical/grammatical error corrected.

Davis-Besse Page 1 of 1
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Improved Standard Technical Specifications (ISTS) Bases
‘ Markup ‘
and Justification for Deviations (JFDs)
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Power Peaking Factors
B325

‘ B'3.2 POWER DISTRIBUTION LIMITS

B:3:2.5 PowerPeaking Factors

BASES

BACKGROUND The purpose of this LCO is to establish limits that-constrain the:core
: power distribution within design limits during normal operation
(Condition 1)-and during anticipated operational occurrences
(Condition 2) such that accident initial condition protection criteria are
preserved. The accident initial.condition-criteria are preserved by
bounding operation at THERMAL POWER within specified acceptable
fuel design limits. 7

FQ@ is a specified acceptable fuel design limit that preserves the initial

" conditions for the Emergency Core Cooling Systems (ECCS) analysis.
FQ is defined as the maximum local fuel'red linear power density
divided by the average fuel rod linear power density, assurriing nominal
fuel pellet and rod dimensions. Because Fo{Z) is a ratio of local power
densities, it is related to the maximumlocal.(pellet) power density.in a fuel
rod. Operation within'the FQ. %) limnits given in the COLR prevents power
peaking that would exceed the loss of coolant accident (LOCA) linear
heat rate (LHR) limits derived from the ana|y5|s of the ECCS.

The Fiu limit is a specified acceptable fuel design limit that preserves the

. initial conditions for the limiting loss of flow transient. F} is defined-as:
the ratio of the integral of linear power along the-fuel rod on which the
minimum departure from nucleate boiling ratio.(DNBR) occurs to the
average integrated rod power. Bécause Fiy is.a ratio of integratéd
powers, it is relatedto the raximum total power produced in a fuel rod.
Operation‘within the Fj, limits given in'the COLR prévents departure
from nucleate boiling (DNB) during a postulated loss of forced reactor
coolant flow accident.

Measurement of the core power peaking factors.using-the Incore Detector
System to obtain a three dimensional power distribution-map provides
direct confirmation that FQ@ and F}, are within their limits, and may be
used to verify that the power peaking factors remain bounded when one
or more normal operating parameters exceed their limits. .

. BWOG STS B3.2.5-1 Rev. 3.0, 03/31/04
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Power Peaking, Factors

B3:25
@
APPLICABLE The limits on F'Q'are‘ determined by the: ECCS analysis in order to: limit:
SAFETY peak cladding temperatures to 2200°F:during a LOCA. The 'maximumi
ANALYSES :acceptable cladding temperature is specified by 10°CFR 50.46 (Ref. 1).

Higher cladding temperatures could cause severe ¢ addlng failure by
oxidation due toa Zircaloy water reaction. ‘Other critéria:must also be

- met (e:g., maximum cladding oxidation, maximum hydrogen. generatlon
coolable geometry, ahd lohg termcooling). However, peak’ claddmg
temperature is usually most: limiting.

The limits on F provide protection from DNB during a limiting loss of
flow transient. Proximity to the DNB condition is expressed by the DNBR,
-defined as the ratio of the cladding suiface heat flux required to cause
DNB to the actual cladding surface heat flux. The minimum DNBR value
during both normal’ ‘operation. and anticipated transients is limited to the
DNBR correlation limit for the particular fuel design in use, and is
accepted as an appropriate marginto DNB. The DNB'Rco_rr.eIa_tio,n limit
ensures that there is at least 95% probability-at the 95% confidence level
(the 95/95 DNB criterion) that:the hot fuel rod in the core does net,
experience DNB.

This LCO precludes cére power distributioins that violate thé following fuel
design criteria:

‘ -a.. During allarge Break] LOCA, peak cladding temperatire must not’
' exceed 2200°F (Ref. Die—{7and)

b. During a loss of forced reactor coolant flow accident, there must be -at
least 95% probablllty ‘at the 95% confidence level (the 95/95 DNB:
criterion) that the hot fuel rod in the.core does not:experience a. DNB.
condition. ”

The reload safety evaluation analysis.determines:limits on global core
parameters that characterize the core power: distribution. The prlmary
parameters used to monitor-and control the core power distribution are
the regulating rod position; the APSR position, the AXIAL POWER
IMBALANCE, and the QPT. These parameters-are normally used to
monitor and control the core power distribution because their
measurements are continuously observable. Limits-are placed on these
parameters to ensure that the. core power peaking factors remain

‘ BWOG STS B3.252 ' Rév. 3.0, 03/31/04
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B325

APPLICABLE SAFETY ANALYSES. {continued).

bounded during operation in MODE. 1 with THERMAL POWER: greater

than 20% RTP;. Nuclear design mmodel calculational uncertainty,

manufacturing tolerances. (e.g., the engineering:hot channel factor),

effects of fuel densification and rod bow, and modeling SImpllf'catlons

(such as treatment. of the spacer gnd effects) afe acconimodated through
use-of peaking augmentation factors in the reload safety evaluation
analysis.

'FQ and FZ‘__H_ satisfy Criterion'2 of 10 CFR 50.36(c)(2)(ii).

LCO

This LCOfor the power peaking factors FQ_and Fi# ensures that the
core operates within the bounds assumed for the ECCS and thermal
hydraulic analyses. Vefification that Fo and F2H_ are-within:the limits of
this.LCO as specified in the COLR allows continued 6peration at
THERMAL POWER when the Required Actions of LCO 3.1.4,

*"CONTROL ROD Group Alignment Limits," LCO 3.2.1, "Regulating Rod

Insertion Limits,” LCO 3.2.2, "AXIAL POWER SHAPING ROD Insertion
Limits,” LCO 3.2.3, "AXIAL POWER IMBALANCE-Operating Limits;" :and

LCO 324, "QUADRANT POWER TILT," are entered. Conservative

THERMAL POWER reductions are required if the limits on Fq@ and F}
are exceeded. Verification that Fo[@)|and Fi are within limits is also
required during MODE 1 PHYSICS TESTS per LCO 3.1.8, "PHYSICS

TESTS Exceptions. - MODE 1."

Measurement uncertainties are applied when Fo[)|and Fji are

determined using the Incore Detector System. The measurement

uncertainties applied to the measured values of Fof&)|and Fj. account

- for uncertainties in observability and instrument string signal processing:

APPLICABILITY

in MODE 1 with THERMAL POWER greater than 20% RTP, the limits ori
Fof®)]and Fiw must be maintained in order to prevent the core power
distribution from exceeding the limits assurried in the analyses of the
LOCA and loss of flow accidents. In MODE 1 with THERMAL POWER
léss than orequal to 20% RTP and in MODES 2, 3, 4, 5, and 6, this LCO

is not applicable because the reactor has insufficient stored energy:in the

fuel'or energy being transferred to the coolant to require a limit on'the

 distribution of core power.

. BWOG STS
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Power Peaking Factors
B 325

BASES

APPLICABILITY (contihued)

The minimum TH ER“MIA;_I_; POWER level of 20% RTP was chosen based
‘onthe ability of the Incore Detector System'to satisfactorily obtain
meaningful power-distribution data.

ACTIONS The operator must take care in interpreting the relationship of the power
peaking factors: Fof)land F . to their limits. Lirtiit values of Fo[Z) and
Fin inthe COLR may be expressed in either LHR or in peaking units.
Because Fd@ and F, are power peaking factors, constant LHR is
maintained as THERMAL POWER is reduced, thereby. allowing power
peaking to beincreased in inverse proportion to THERMAL.POWER,

Therefore, the Fo@)|and F}+ limits increase-as THERMAL POWER
decreases (assuming FQand‘ Fiu are expressed in peaking units) so
that a constant LHR limit is maintained.

AT

‘When FQi's determined not to be within its spécified limit as
determined by a three dimensional power distribution map,a THERMAL
POWER reduction is taken to reduce the maximum LHR in the core.
Design calculations have verified that a conservative THERMAL POWER
reduction is 1% RTP or more for each 1% by which F[X)] exceeds its limit
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 extended period of time..

Power operationis allowed to continue by Required Action A.1 if
THERMAL POWER is reduced by 1% RTP or more from'the.

LLOV\[ABL‘E THERMAL POV\{ER’-for each 1% by which Fo exceeds
its limit. The same reduction iff nuclearoverpower trip setpoint and

nuclear overpower based onthe Reactor Coolaht System (RCS) flow and|
T the AXIAL POWER IMBALANCE firip setpoint is required for each 1% by

which FZ) is-in excess of its limit. ‘These reductions maintain both core
protection and OPERABILITY margin at the reduced THERMAL POWER.

The required Completion Time of B|hours is reasonable based on the low
probability of an.accident occurring in this short time. period and the-
number of steps required to complete the Required Action.

BWOG STS B3.25-4 ‘ Rev. 3.0, 03/31/04
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Power Peaking Factors

B325
‘ BASES
ACTIONS (continued)
A3
Continued operation with FQ. exceeding its limit-is not permitted,. @
because the.initial conditions-assumed in the accident-analyses are.no
longer valid. The requued Completion Time of 24-hours to restore FQ@} @

within its limits at the reduced THERMAL POWER level is reasonable

based on the low probability of a limiting event occ__urringusim'ul't'aneous_ly

with F{Z) exceeding its limit. In addition, it precludes long term depletioh @
with local LHRs higher than the limiting values, and limits the potential:for

inducing an adverse perturbation in the axial xenon distribution.

Ba
When F}; is determined not to be within its acceptable limit as
determined by a three dimensional power distribution map,:.a THERMAL.
POWER reduction is taken to reduce the maximum LHR in'the core. The
parameter RH by which THERMAL POWER .is decreased per 1%
increase in Fj. above the limit has been verified to be conservative by
design calculations; and is defined in the COLR.. The parameter RH is
the inverse of the increase in Fl,, allowed as: THERMAL POWER

‘ decreases by 1% RTP,.-and is based on an analysis of the DNBR during
the limiting loss of forced reactor coolant flow transient from various initial
THERMAL POWER levels. The, required Completion Time. of 15 minutes

is reasonable for the operator to take the actions necessary to reduce the
unit power.

B.2

When a decrease in THERMAL POWER is required because F}. has

exceeded its limit, Required Action B.2 requires reduction of the Zlgh ﬂux @
trip setpoint and[the nuclear/overpower bdsed on RCSflowan

[POWER IMBALANCE(trip setpoint. The amount of reduction of these trip
setpoints is'governed by the same factor (RH(%) for each 1% that Fj .,

exceeds its limit) that determines the THERMAL POWER reduction. This

process maintains core protection by providing margin to the trip setpoints

at the reduced THERMAL POWER similar to that at RTP. "The parameter

RH is specified in the COLR. The required Completion Time of Bl hours i |s e
reasonable based on the low probability of an.accident occurring.in-this

short time penod and the number of steps required to complete this

Action.
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Power Peaking Factors
' B3.25

ACTIONS (continued)

B3

Continued operation with: Fly eéxceeding its limit is not'permitted,
because the initial conditions-assumed in the accident analyses are:-no
longer valid. The required Completion Time of 24 hours to restore Fiy
‘within its limit at the reduced THERMAL POWER level is reasonable
based on the low probability of a limiting event occurring simultarieously
with F), exceéding its limit. In addition, this Completion Time precludes
long term depletion with an unacceptably high local power-and limits the
potential for inducing an adverse perturbation in the radial xenon
distribution.

ci1

If a THERMAL POWER reduction is not sufficient to restore Fo{@)] or Fiin
within its limit (i.e., the Required Actions and.associated Completion
Times for Condition A or B are not met), then THERMAL POWER
operation should be significantly reduced. The -reactor is placed in
MODE 1 with THERMAL POWER less than or equal to 20% RTP in
which this LCO does not apply. The required Completioh Time of 2 hours
is a reasonable amount of time for the operator to reduce THERMAL
POWER in an orderly manner and without challenging plant systems.

SURVEILLANCE SR 3.2.51
REQUIREMENTS

Core monitoring is performed using the Incore Detector Systemto obtain
a three dimensional power distribution map. Maximum values of FQ
and F}, obtained from this map may then be compared with the F(&)]
and limits in the COLR to verify that the limits have not been exceeded.
Measurement of the. core power peaking factors in this. manner may. be
used to verify that the measured values of Fd(Z) and F} s remain within
their specified limits when one or more of the limits specified by

LCO 3.1.4,L.CO3.2.1,LCO 3:2.2, LCO 3.2.3, or LCO 3.2 4 is exceeded,
or when LCO 3.1.8 is applicable. If FQand Fiw remain within their
limits when.one or more of these parameters exceed their limits,
operation at THERMAL POWER may continue because the true initial
conditions (the power peaking factors) remain within their specified limits.

BWOG STS
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Power Peaking Factors
B325

. BASES

SURVEILLANCE REQUIREMENTS (continued)

Because the limits.on FQ. and Fi. are preserved when the parameters
specmed by LCO3.1.4, LCO 3.2.1, LCO'3.2.2, LCO 3.2:3, and LCO 3.2.4
are within theirlimits, a ‘Note is prowded in the SR to indicate that
monitoring-of the power peaking factors is required only when complylng
with'the Required Actions of these LCOs.and when LCO 3.1.8 is
applicable.

‘Frequencies.for monitoring of the. power peaking factors are specified in
the Action statements. of the individual LCOs. These.Frequenciés are
reasohable based on the low probability of a limiting event-6ccurring
simultaneously with either Fo{&)] or FY. exceeding its limit, and they
provide sufficient’time for the operator to obtain a power distribution map
from the Incore Detector.System. Indefinite THERMAL POWER
‘operation in a Required Action of LCO 3.1.4, LCO'3.2.1, LCO 3.2.2,

LCO 3.2.3, or LCO 3.2.4 is not permitted, in order to: I|m|t the potential for
exceeding both the power peaking factors assumed in the accident
analyses-due to operation with linanalyzed core power distributions and
spatial xenon distributions beyond their analyzed ranges. 4

REFERENCES 1. 10 CFR 50.46. /

‘ The measured values are required to be adjustéd to

account for manufacturing tolerances and measurement
uncertainties before being compared to the acceptance
criteria specified in the COLR. These adjustments are
included in the COLR.
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JUSTIFICATION FOR DEVIATIONS
ITS 3.2.5 BASES, POWER PEAKING FACTORS

1. These punctuation corrections have been made consistent with the Writer's Guide
for the Improved Standard Technical Specifications, TSTF-GG-05-01, Section 5.1.3.

2. Changes are made to reflect changes made to the Specification.

3. Changes are made (additions, deletions, and/or changes) to the ISTS Bases which
reflect the plant specific nomenclature, number, reference, system description,
analysis, or licensing basis description.

4. This parenthetical Reference has been deleted. The ISTS Bases does not provide a

specific reference in the References Section, and other similar Actions Bases (A.2,
B.1, and B.2) do not specify a Reference.
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‘ Specific No Significant Hazards Considerations (NSH'Cs) ‘
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DETERMINATION OF NO SIGNIFICANT HAZARDS CONSIDERATIONS
ITS 3.2.5, POWER PEAKING FACTORS

There are no specific NSHC discussions for this Specification.
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