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Description of Changes - NUREG-1431 Section 3.01.01
13-Nov-99
DOC Text

DOC Number
A.01

A.02

In the conversion of Point Beach current Technical Specifications (CTS) to the proposed plant
specific Improved Technical Specifications (ITS), certain wording preferences or conventions are
adopted which do not result in technical changes (either actual or interpretational). Editorial
changes, reformatting, and revised numbering are adopted to make the ITS consistent with the
Standard Technical Specifications, Westinghouse Plants, NUREG-1431, Revision 1 (i.e.,
Improved Standard Technical Specifications (ISTS)).
CTS:

ITS:

15.03.10

LCO 3.01.01

The CTS provides an introductory statement (Applicability) which simply states which
systems/components are addressed within a given section. This same information, while
worded differently, is contained within the title of each ITS LCO. Accordingly, this change is a
change in format with no change in technical requirement.
CTS:
15.03.10 APPL

A.03

ITS:
LCO 3.01.01

The CTS provides an introductory statement (Objective) at the beginning of this Section of the
Technical Specifications which provide a brief summary of the purpose for this Section. This
information is contained in the Bases Section of the ITS. This information does not establish any
regulatory requirements for the systems and components addressed within this Section.
Accordingly, deletion of this information does not alter any requirement set forth in the Technical
Specifications. This change is administrative and consistent with the format and presentation for
the ITS as provided in NUREG 1431.
CTS:

ITS:

15.03.10 OBJ

LCO 3,01.01
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Description of Changes - NUREG-1431 Section 3.01.01
13-Nov-99
DOC Number
A.04

DOC Text
CTS 15.3,10A. 1 and 2 requires Shutdown Margin (SDM) to be maintained whenever the reactor
coolant temperature is less than 350 degrees (15.3.10.A.2) and from 350 degrees to full power
(15.3.10.A.1). The requirement to maintain SDM within limits has been moved to several LCOs
within the ITS. During critical operation (Mode 1 and Mode 2 with Keff greater than or equal to
1.0), SDM is assured through the maintenance of rod insertion limits in ITS LCO 3.1.5 and
3.1.6; while in Mode 2 with Keff less than 1.0, and Modes 3, 4, and 5, SDM is assured through
the application of ITS LCO 3.1.1.
CTS 15.3.8.1.5 establishes more restrictive SDM requirements for refueling operations,
therefore the limitations of CTS 15.3.8.1.5 supercedes this Specification. Changes to the Mode
6 SDM requirements are addressed in LCO Section 3.9.1 of this conversion.
Accordingly, while presented in a different fashion than CTS, the requirement to maintain SDM
has been retained in the ITS, making this change administrative.

A 05

CTS:
15.03.10A.01

ITS:
LCO 3.01.01

15.03.10.A.02

LCO 3.01.01

CTS 15.3.10.A.1 and 2 provides an Action for violation of the required Shutdown Margin (SDM),
which requires initiation of boration within 15 minutes to restore SDM. The ITS Condition and
Required Action of LCO 3.1.1 continues to require the initiation of boration to restore SDM within
15 minutes. ITS LCO 3.9.1, Refueling Operations, requires the initiation of actions to restore
SDM margin immediately, which is equivalent to specifying the initiation of boration.
Accordingly, this change is administrative.
CTS:
15.03.10.A,01

ITS:
LCO 3.01.01 COND A

15.03.10.A.02

LCO 3.01.01 COND A RA A.1
LCO 3.01.01 COND A
LCO 3.01.01 COND A RA A.1
LCO 3.09.01 COND A
LCO 3.09.01 COND A RA A.3

A.06

The Bases of the current Technical Specifications for this section have been completely
replaced by revised Bases that reflect the format and applicable content of PBNP ITS, consistent
with the Standard Technical Specifications for Westinghouse Plants, NUREG-1431. The revised
Bases are as shown in the PBNP ITS Bases.
CTS:

ITS:

BASES

B 3.01.01
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Description of Changes - NUREG-1431 Section 3.01.01
13-Nov-99
DOC Number
LA.01

M.01

DOC Text
The CTS contains Shutdown Margin (SDM) limitations in Specification 15.3.10.A. 1 and
15.3.10.A.2 and Figure 15.3.10-2. The CTS references Figure 15.3.10-2 to provide a variable
limit when greater than 350 degrees, while Specification 15.3.10.A.2 is a fixed 1% limit when
less than 350 degrees. SDM margin is a cycle specific variable, which can be adequately
controlled outside of the Technical Specifications (in a Core Operating Limits Report - COLR).
SDM is calculated using an approved methodology (WCAP-9273-NP-A, Westinghouse Reload
Safety Evaluation Methodology, July 1985) which is controlled via its inclusion into the
Administrative Control Section of the ITS. Specific Reporting Requirements to notify the NRC
when ever changes are made to the COLR have been proposed consistent with NUREG 1431
and NRC Generic Letter 88-16. This change represents a relaxation of existing requirements.
The limits associated with this specification are not required to be in the ITS to provide adequate
protection of the public health and safety, since the ITS will still retain a requirement to maintain
compliance with the limit (SDM). Additionally, changes to the COLR limits will be controlled in
accordance with the 10 CFR 50.59 process. Therefore, the level of safety is unaffected by the
change.
CTS:
15.03.10 F 15.03.10-02
15.03.1i0A.01

ITS:
COLR
COLR

1503.1OA,02

COLR

The CTS requires performance of a Shutdown Margin (SDM) calculation on a daily basis but
only during low power physics testing.
Proposed ITS SR 3.1.1.1 will require a SDM verification by calculation once every 24 hours
when the unit is in Mode 2 with Keff less than 1.0 and in Modes 3, 4, and 5. SDM is a variable
that is under the direct control of the plant staff, and as such should be periodically verified.
Accordingly, the stipulation contained in the CTS, only requiring performance of this surveillance
during low power physics testing, has been deleted. Deletion of this provision will result in a
frequency of performance which is more restrictive. The proposed frequency of verification is
consistent with Industry practice and NUREG 1431.
SDM verification during critical operation is addressed in ITS LCO 3.1.4 and 3.1.5, while SDM in
Mode 6 is addressed in ITS LCO 3.9.1.
CTS:
15.04.01 T 15.04.01-02 34

ITS:
SR 3.01.01.01
SR 3.01.01.01
SR 3.01.01.01

15.04.01 T 15.04.01-02 34 (21)

DELETED
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Spec

3.1.i

1

Page 1 of 6
15.3.10

CONTROL ROD AND POWER DISTRIBUTION LIMITS

Applicability
Applies to the operation of the control rods and to core power distribution limits.

ObjectiveE

3

To insure (1) core subcriticality after a reactor trip, (2) a limit on potential reactivity insertions
from a hypothetical rod cluster control assembly (RCCA) ejection, and (3) an acceptable core
power distribution during power operation.I
lonll

SI IUTDOWN MARGIN

A.
A.04

.)pc Litica

1.

zsLco 3.1.1
Fa__ 1.o1
1

J

2.

The shutdo
arginshall exceed the apl
[ ;3!Q72under all steady-state operating
the shutdown margin is less than the applicable valu
15 minutes initiate boration to restore the shutdown

A shutdown margin
t
- shall be maintained when the reactor
coolant temperature is less than 3500F. If the shutdown margin is less than this
limit, within 15 minutes initiate boration to restore the shutdown margin.
4

ROD OPERABILITY AND BANK ALIGNMENT LIMITS
I1.

<See LCO 3.1.'

5>

During power and low power operation,
all be
operable, with all individual indicated rod positions within twelve steps of their
bank demand position, except when the bank demand position is <30 steps or
>_215 steps. In this case, all individual indicated rod positions shall be within 24
steps of their bank demand position.
If an RCCA does not step in upon demand, up to six hours is allowed to
determine whether the problem with stepping is an electrical problem. If the
problem cannot be resolved within six hours, the RCCA shall be declared
inoperable until it has been verified that it will step in or would drop upon
demand.
a.

Rod Operability Requirements
(1)

If one rod is determined to be untrippable, perform the following
actions

Unit 1 - Amendment No. 171
Unit 2 - Amemdment No. 175

15.3.10-1

January 16, 1997
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H.

RCCA DROP TIMES

1I

c<

See LCO 3.1.5

>

1. With RCS temperature greater than the minimum temperature for criticality and
with both reactor coolant pumps running, thedroptimeof each RCCA shall be no
greater than 2.2 seconds from the loss of stationary-gripper coil voltage to dashpot
entry. If this condition is not met, perform the. ollowing actions:
a.
b.

If the reactor is critical, declare the rod untrippable;
OR
If the reactor is subcritical, maintain the reactor subcritical.

Basis
<

See-i-3COs
>

3.1.6

and 3.1.7

Insertion Limits and Shutdown Margin

During power operation, the shutdown banks are tully withdrawn. -Fully withdrawn isdetined as
a bank demand position equal to or greater than 225 steps. Evaluation has shown that
positioning control rods at 225 steps, or greater, has a negligible effect on core power
distributions and peaking factors. Due to the low reactivity worth in this region of the core and
the fact that, at 225 steps, control rods are only inserted one step into the active fuel region of the
core, positioning rods at this position or higher has minimal effect. This position is varied, based
on a predetermined schedule, in order to minimize wear of the RCCA's from the guide cards.
The control rod insertion limits provide for achieving hot shutdown by reactor trip at any time
and assume the highest worth control rod remains fully withdrawn. A 10% margin in reactivity
worth of the control rods is included to assure meeting the assumptions used in the accident
analysis. A reactor trip occurring during power operation places the reactor into hot shutdown.
In addition, the insertion limits provide a limit on the maximum inserted rod worth in the
unlikely event of a hypothetical rod ejection and provide for acceptable nuclear peaking factors.
The specified control rod insertion limits take into account the effects of fuel densification. The
rods are withdrawn in the sequence of AB, C, D with overlap between banks. The overlap
between successive control banks is provided to compensate for the low differential rod worth
near the top and bottom of the core.
When the insertion limits are observed and the control rod banks are above the solid lines shown
on Figure 15.3.10-1, the shutdown requirement is met. The maximum shutdown margin
requirement occurs at end of core life and is based on the value used in analysis of the
hypothetical steam break accident. Figure 15.3.10-2 shows the shutdown margin equivalent to
2.77% reactivity at end-of-life with respect to an uncontrolled cooldown. All other accident
analyses assume 1% or greater reactivity shutdown margin. Shutdown margin calculations
include the effects of axial power distribution. The accident analyses assume no change in core
poisoning due to xenon, samarium or soluble boron.
A
Unit 1 - Amendment No. 171
Unit 2 - Amendment No. 175

15.3.10-10

January 16, 1997
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If the shutdown margin requirements are not met, boration must be initiated promptly. Fifteen
minutes is an adequate period of time for an operator to correctly align and start the required
systems and components. It is assumed that boration will be continued until shutdown margin
requirements are met.
Rod Operability Requirements and Bank Alignment Limits
The operability (e.g.. rippability) of the shutdown and control rod•"dis-iitial assumption in all
safety analyses that take credit for rodinsertion upon reactor trip. Maximum rod misalignment is
also an initial assumption in the safety analyses that directly affeccorepower distributions and
assumptions of available shutdown margin. A rod cluster control assembly (RCCA) shall be
considered operable if the RCCA drops upon removal of stationary gripper coil voltage.
Mechanical or electrical failures may cause a control rod to become inoperable or to become
misaligned from its group. Control rod inoperability or rnsaligraep naycause increased
power peaking due to the asymmetric reactivity distribution. Thi illalso cause a reduction in
the total available rod worth for reactor shutdown. Therefore, contio.orod alignment and
operability are related to core operation in design power peaking limits and the core design
requirement of a minimum shutdown margin.
From operating experience to date, an RCCA which steps in properly will drop when a trip signal
occurs because the only force acting to drive the rod in is gravity. When it has been determined
that a rod does not drop, the shutdown margin calculation will need to include the worth of the
inoperable control-rod. Further experience indicates that control rods which do not step are
usually affected by electrical problems. That is, normally the problem is in the rod control
cabinets.
Rod cluster control assemblies (RCCAs), or rods, are moved by their control rod drive
mechanisms (CRDMs). Each CRDM moves its RCCA one step (approximately 5/8 inch) at a
time, but at varying rates (steps per minute) depending on the signal output from the Rod Control
System.
The RCCAs are divided among control banks and shutdown banks., A group consists of two or
more RCCAs that are electrically paralleled to step simultaneously. A bank of RCCAs consists
of one or two groups that are moved in staggered fashion, but always within one step of each
other. Each unit has four control banks and two shutdown banks.
When one or more rods are determined to be untrippable, there is a possibility that the required
shutdown margin may be adversely affected. Under these conditions, it is important to determine
the shutdown margin, and if it is less than the required value, initiate boration until the required
shutdown margin is restored. The one-hour time limit is adequate for determining the shutdown
margin and, if necessary, for restoring the shutdown margin by boration. In this situation,
shutdown margin verification must include the worth of the untrippable rod, as well as a rod of
maximum worth.
See LCO 3.11.5 >

Unit 1 -AmendmentNo. 171

Unit 2 - Amendment No. 175

15.3.10-11
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A 1Page

Verify that 100 KW of
heaters are available.

Quarterly

Verify operability
pumps.("

Quarteri

Verify operability of
alarm,

Prior to placing plant in Progress
cold shutdown.

Performpower distribu-

Monthly zO)

< See LCO 3.4.9 >

Core Power Distribution

33.

eeLO3..

tion maps using movable
See LCO 3.2.1/2

<

>1

< See LCO 33

incore detector system
to confirm hot channel

.9

>

M.[

factors.
t34.

Shutdown MagnPerform

shutdown magnDiy(21)
calculation
<See LCO 3.4.16 >

1(2)

<

See LCO 3.f:1.5>

Q deteriation willbe stared when the gross activity analysis of a filtered sample indicates >101ACffc_.
ii•an will beedetermined if the primar coolant gross radioactivity of afiltered sample increases by [
Drop test shall be conducted at rated reactor coolant flow. Kods shall be dropped under both cold and hot

(3)

condition1, but cold drop tests needV not be timed,
(4)

Drop tests will be conductedingthehot condition for rods on which maintenance was performed

(7)

Mleast once per week durig per~os of refueling shuto~wn,

..

/..3371

At least three times per week (with maximum time of 72 hours between samples) dunng period ot [
--I. refueling shutdown, [
Not require during perit
of cold or refueling shutdown, but must b performed prior to exceeding 20U
it has [
been performed during the previous surveillance period.[
Sam1ple to be Laken after a minimum of 2 EFPD and.20 days power operation sinlce Mhe reactor was last subcritlalg
for 48 hour,; or longer]

a •not
i(i )
(11)

An approximately equal number of valves shall be tested each refueling outage such that all valves will be tested
within a five year period. If any valve fails its tests, an additional number of valves equal to the number originally
tt-qted ghall he tested- If any of the additional tested valves fail,

(12)
(13)

ream~ii:ng. :valyvý..ala1 hp tegted [

The specified
be determined
energized
in the
Istatic
transfer buses
switch shall
alignment
and indicated
voltage
on required
the buses.mannerat lea once per shift by verifying correct
Not required tte lock va ye is shut to iso ate a POVtat is mnoperable.for reasons other than excessive seat

04
I(15)

Fill

niyapplicablewhe te overpressure mitigatio system is nservice.
Required to be performed only if conditions will be established, as defined n Specification 15.3.15, where the____

PORVs are used for low temperature overpressure protection. The test must be performed prior to establishing these
conditions. [•.
.
1< Se
:4.12>
LCO
l
[
See Section 3.8 >
LllealcSee
LC
S3.3.1/33.4.11

< See LC0 3.4.1/36.

<

See LCO 3.4.16

-F

>

>

[Associated

Specification removed

with Unit 1 Amendment 176 and
Unit 2 Amendment 180

Unit 1 - Amendment No. 171

Unit 2 - Amendment No. 175
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I

• See Lco 3.4.12

=(16)

>

TABLE 15.4.1-2 (Continued)

Spec 3.1.1

Test valve operation in accordance with the inservice test requirements of the ASME Boiler and Pressure Vessel

Unit 1 - Amendment No. 171
Unit 2- Amendment No. 175
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Justification For Deviations - NUREG-1431 Section 3.01.01
13-Nov-99
JFD Number
01

02

03

04

JFD Text
The brackets have been removed and the proper plant specific information has been provided.
Additional references have been added for completeness.
ITS:

NUREG:

B 3.01.01

B 3,01.01

COLR

LCO 3.01.01

Reference to the General Design Criteria (GDC) of 10 CFR 50 Appendix A has been deleted
from the Bases of the Technical Specifications, substituting reference to the appropriate section
of the FSAR which specifies the Point Beach design criteria. Point Beach was constructed and
licensed prior to the GDC being issued. The Point Beach construction permit was issued prior
to the GDCs being issued in 1971. Point Beach was designed and constructed using the 1967
proposed GDCs. Accordingly, reference has been provided to the appropriate criteria and
section of the Point Beach FSAR which provides explanation of Point Beach's design basis.
ITS:

NUREG:

B 3.01.01

B 3.01 .01

NUREG 1431 references the acceptance criterion for a rod ejection to be 280 cal/gm, while the
Point Beach acceptance limits are; 200 cal/gm for irradiated fuel and 225 cal/gm for unirradiated
fuel (FSAR Section 14.2.6). Accordingly, the Bases for the ITS have been modified to reflect
the correct acceptance criteria.
ITS:

NUREG:

B 3.01.01

B 3.01.01

NUREG 1431 states that uncontrolled rod withdrawal events are terminated by either the high
power level or high pressurizer pressure reactor trip signals. The accident analysis for Point
Beach credits the reactor flux trip or Overtemperature delta T trip for termination of an
uncontrolled rod withdrawal. Accordingly, the Bases for the ITS have been modified to delete
reference to the pressurizer pressure trip signal.
ITS:

NUREG:

B 3.01.01

B 3.01.01
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Justification For Deviations - NUREG-1431 Section 3.01.01
13-Nov-99
JFD Number
05

06

JFD Text
The Point Beach current licensing basis (CLB) does not include inadvertent start up of an
inactive reactor coolant loop from a subcritical condition. The Point Beach CLB does include
startup of an inactive reactor coolant pump during reactor critical operation up to 10% power,
which shows that the transient effects of this accident are not severe and place no undue
restrictions on the plant. As such, reference to maintaining SDM from startup of an inactive
reactor coolant pump and "cold water criticality" have been omitted.
ITS:

NUREG:

B 3.01.01

B 3.01.01

Reference to the "borated water storage tank" has been changed to "refueling water storage
tank", to reflect the nomenclature used at Point Beach.

07

08

09

ITS:

NUREG:

B 3.01.01

B 3.01.01

The Bases for NUREG 1431 LCO 3.1.1 discuses the limiting events relative to Shutdown
Margin (SDM), stating that these limiting events establish the SDM values of the LCO. The
SDM values are actually contained in the Core Operating Limits Report (COLR), with reference
to the COLR from the LCO. The proposed ITS Bases has been modified to eliminate reference
to the LCO value, substituting "limit" for consistency with the LCO.
ITS:

NUREG:

B 3.01.01

B 3.01.01

The Bases of NUREG 1431 LCO 3.1.1 states that during operation shutdown margin is assured
by maintaining the shutdown banks fully withdrawn. The CTS defines fully withdrawn as being
greater than or equal to 225 steps, and the proposed ITS has moved the shutdown bank
insertion limit in the COLR. Usage of the term "fully withdrawn" is subjective and should be
defined consistent with the insertion limit itself which is specified in the COLR. Therefore, the
Bases statement has been changed to state "within the limits of LCO 3.1.5."
ITS:

NUREG:

B 3.01.01

B 3.01.01

The Mode of Applicability for proposed ITS LCOs 3.1.5 "Shutdown Bank Insertion Limits" and
3.1.6 "Control Bank Insertion Limits" is Mode 1 and 2 when Keff is greater than or equal to 1.0.
As such, the Bases of proposed ITS LCO 3.1.1 has been modified to be consistent with the
proposed Mode of Applicability for these LCOs. In addition, reference to SDM verification has
also been added to the Bases of SR 3.1.1.1 for completeness.
ITS:

NUREG:

B 3.01.01

B 3.01.01
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Justification For Deviations - NUREG-1431 Section 3.01.01
13-Nov-99
JFD Number
10

11

JFD Text
The Bases for NUREG 1431 SR 3.1 1.1 states that shutdown margin shall be verified by
performing a reactivity balance calculation. Calculation of shutdown margin is one method of
determining compliance with the LCO, however, shutdown margin can also be verified by
comparing current boron concentration to a concentration previously determined to bound a
conservative set of plant conditions. The Bases has therefore been modified to remove
reference to performing calculations to verify shutdown margin.
ITS:

NUREG:

B 3.01.01

B 3.01.01

The Bases for SR 3.1.1.1. lists items that are required to be considered in the determination of
shutdown margin to include control bank position. Shutdown margin must also consider the
effects of the shutdown bank. As such, reference to shutdown banks has been added to the
proposed ITS Bases.
ITS:

NUREG:

B 3.01 .01

B 3.01.01
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3.1

REACTIVITY CONTROL SYSTEMS

3.1.1

LCO

SHUTDOWN MARGIN (SDM)

3.1 1

APPLICABILITY:

Approved TSTF 09

I$

]

within the limits provided in
the COLR,

SDM shall bell [!.51% .k/k.

0,

MODE 2 with
MODES 3, 4,

ACTIONS
CONDITION
A.

SDM not within limit.

REQUIRED ACTION
A.1

Initiate boration to

COMPLETION TIME
15 minutes

restore SDM to within
limit.

WOG STS

3.1-1

Rev 1, 04/07/95

B 3.1
B 3.1.1

REACTIVITY CONTROL SYSTEMS
SHUTDOWN MARGIN (

I

BASES
BACKGROUND

I Criteria

According to
26 Ref. 1). the reactivity control systems
must be redundant and capable of holding the reactor core
subcritical when shut down under cold conditions.
Maintenance of the SDM ensures that postulated reactivity
events will not damage the fuel.
SDM requirements provide sufficient reactivity margin to
ensure that acceptable fuel design limits will not be
exceeded for normal shutdown and anticipated operational
occurrences (AOOs).
As such, the SDM defines the degree of
subcriticality that would be obtained immediately following
the insertion or scram of all shutdown and control rods.
assuming that the single rod cluster assembly of highest
reactivity worth is fully withdrawn,
The system design requires that two independent reactivity
control systems be provided, and that one of these systems
be capable of maintaining the core subcritical under cold
conditions.
These requirements are provided by the use of
movable control assemblies and soluble boric acid in the
Reactor Coolant System (RCS).
The Control Rod System can
compensate for the reactivity effects of the fuel and water
temperature changes accompanying power level changes over
In addition. the
the range from full load to no load.
Control Rod System, together with the boration system,
provides the SDM during power operation and is capable of
making the core subcritical rapidly enough to prevent
exceeding acceptable fuel damage limits, assuming that the
rod of highest reactivity worth remains fully withdrawn.
The soluble boron system can compensate for fuel depletion
during operation and all xenon burnout reactivity changes
and maintain the reactor subcritical under cold conditions.
During power operation. SDM control is ensured by operating
w017 The shutdfok~aýSýwn bansknd
the control
banks within the limitsoof LfO 3.135
rov Bank
136
Insertion Limitsa"
When the unit is in the shutdown and
refueling modes. the SDM requirements are met by means of
adjustments to the RCS boron concentration.

F
within the limits of LCO 3.1.5,

"ShutdownAprvdTF13

Bank Insertion Limits.-

WOG STS
STS

B 3.1.1-1
B 3.1.1-1

Rev 1. 04/07/95
Rev 1, 04/07/95

6ShudoC

SD

Q0
Q

I

B 3.1.1
[Approved TSTF 136]

BASES

(continued)

APPLICABLE
SAFETY ANALYSES

Approved TSTF 136

The minimum required SDM is assumed as an initial condition
in safety analyses. The safety analysis JRef. 2) *
establishes an SDM that ensures specified acceptable fuel
design limits are not exceeded for normal operation and
AO0s, with the assumption of the highest worth rod stuck out
(Refs. 2 and 5)
on scram.
Inse1
The acceptance criteria for the SDM requirements are that
specified acceptable fuel design limits are maintained.
This is done by ensuring that:
a.

The reactor can be made subcritical from all operating
conditions, transients, and Design Basis Events,

b.

The reactivity transients associated with postulated
accident conditions are controllable within acceptable
limits (departure from nucleate boiling ratio (DNBR),
fuI centerline temperature limits for A00s, and
Irod ejection
accident): and

Insert 3.1.1-02

c.

The reactor will be maintained sufficiently
subcritical to preclude inadvertent criticality in the
shutdown condition.

The most limiting accident for the SDM requirements is based
on a main steam line break (MSLB), as described in the
2).
The increased steam flow
accident analysis (Ref.
resulting from a pipe break in the main steam system causes
an increased energy removal from the affected steam
This results in a
generator (SG). and consequently the RCS.
The resultant
reduction of the reactor coolant temperature.
In the
coolant shrinkage causes a reduction in pressure.
presence of a negative moderator temperature coefficient,
this cooldown causes an increase in core reactivity.
As RCS
temperature decreases, the severity of an MSLB decreases
until the MODE 5 value is reached.
The most limiting MSLB,
with respect to potential fuel damage before a reactor trip
occurs, is a guillotine break of a main steam line inside
The positive
containment initiated at the end of core life.
reactivity addition from the moderator temperature decrease
will terminate when the affected SG boils dry, thus
terminating RCS heat removal and cooldown.
Following the
MSLB. a post trip return to power may occur; however, no
fuel damage occurs as a result of the post trip return to

(continued)
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(continued)

power, and THERMAL POWER does not violate the Safety Limit
(SL) requirement of SL 2.1.1.
In addition to the limiting MSLB transient,
requirement must also protect against:

0-5

the SDM

a.

Inadvertent boron dilution,

b,

An uncontrolled rod withdrawal from subcritical or low
power condition:
|
m (RCP).ln
Star
o•f an inactive reactor coola

Rod e j ec tionlad.
Each of these events is discussed below,
In the boron dilution analysis, the required SDM defines the
reactivity difference between an initial subcritical boron
concentration and the corresponding critical boron
concentration.
These values, in conjunction with the
configuration of the RCS and the assumed dilution flow rate,
directly affect the results of the analysis.
This event is
most limiting at the beginning of core life, when critical
boron concentrations are highest.
olied rod withdrawal transient is
power level trip or 5a-- n-i-r
In all cases, power level,
CS
pressure, linear heat rate, and the DNBR do not exceed
allowable limits.
The startup of an inactive RCP will not result in a "
water" criticality, even if the maximum dif
e in
temperature exists between the SG a
e core.. The maximum
positive reactivity additi
can occur due to an
inadvertent RCP st
less than half the minimum required
SDM.
Star
an idle RCP cannot, therefore, produce a
r
o power from the hot standby condition.
The ejection of a control rod rapidly adds reactivity to the
reactor core, causing both the core power level and heat
flux to increase with corresponding increases in reactor

WOG STS

B 3.1.1-3
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(continued)

coolant temperatures and pressure.
The ejection of a rod
also produces a time dependent redistribution of core power.
SDM satisfies Criterion 2 of the NRC Policy Statement.
Even
though it is not directly observed from the control room,
SDM is considered an initial condition process variable
because it is periodically monitored to ensure that the unit
is operating within the bounds of accident analysis
assumptions.

LCO

SDM is a core design condition that can be ensured during
operation through control rod positioning (control and
shutdown banks) and through the soluble boron concentration.
The MSLB (Ref. 2) and the boron dilut'on (Ref.
3) accidents
are the most limiting analyses that est lish the SDM
0
.
For MSLB accidents, if the
s violated.
there is a potential to exceed the DNBR limit and to exceed
\10 CFR 100. "Reactor Site Criteria," limits (Ref.
4).
For
the boron dilution accident, it thel
:]is violated, the
minimum required time assumed for operator action to
terminate dilution may no longer be applicable.

APPLICABILITY

with keff >I.0

1 , 4, and 5,
In MODE 2 with keff < 1.0 and in MODES 3=4
, ]the S[m
requirements are applicable to provide suTici'ent negative
reactivity to meet the assumptions of the safety analyses
discussed above, 1[!n MODE 5. SDM 45 addrcccd by LCO 3.1.2,
"SHU T DO;M MARC!
(SM) 9•F.
In MODE 6. the
shutdown reactivity requirements are given in LCO 3.9.1,
"Boron Concentration."
In MODES I and 2,PSDM is ensured by
complying with LCO 3.1.
"Shutdown Bank Insertion Limits,"

and LCO 3.1.

ACTIONS

A. 1

[Approved TSTF136

If the SDM requirements are not met, boration must be
initiated promptly.
A Completion Time of 15 minutes is
adequate for an operator to correctly align and start the
required systems and components.
It is assumed that

WOG STS
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ACTIONS

(continued)
boration will be continued until the SDM requirements are
met.
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 -hat normally found in the
boric acid storage tank, or the1xt
ater storage tank.
The operator should borate with the best source available
for the plant conditions,

refueling

In determining the boration flow rate, the time in core life
must be considered.
For instance, the most difficult time
in core life to increase the RCS boron concentration is at
the beginning of cycle when the boron concentration may
approach or exceed 2000 ppm.
Assuming that a value of
1% Ak/k must be recovered and a boration flow rate of
gpm, it is possible to increase the boro n concentration
o Thie RCS by 100 ppm in approximately 35 minutes.
If a
boron worth of 10 pcm/ppm is assumed, this combination of
parameters will increase the SDM by 1% Ak/k.
These
1 boration parameters of I[ I gpm and [ ] ppm gepresent
typical values and are-provided for the purpose of offering
a specific example.
-fTnroved
TSTF

SR
.

SURVEILLANCE
REQUIREMENTS

[ 61

3.1.1.1
...

136

L... i

L

J

In MODES 1 and 2, SDM is erified by obs rving that the
requirements of LCO 3.1.. and LCO 3.1. _are met.
In the
event that a rod is known to be untrippable, however. SDM
verification must account for the worth of the untrippable
--J rod as well as another rod of maximum worth.

wnkeff :a:_=.o

nIn
MODES 3. 4. and 5. the SDM is verified lba
In
ifid.
..
y

the listed

e

a.

RCS boron concentration:

b.

Control bank position;

c.

RCS average temperature:

d.

Fuel burnup based on gross thermal energy generation:

"Boron

Concentration" are
met.

.r
111L

WOG STS

al

reactivity effects:

"

observingethat
LCO"
requirements ofthe

3.9.1.

v

MODs'nconsidering
6ai
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SURVEILLANCE REQUIREMENTS

(continued)

e.

Xenon concentration:

f.

Samarium concentration;

g.

Isothermal temperature coefficient (ITC).

and

Using the ITC accounts for Doppler reactivity in this
calculation because the reactor is subcritical, and the fuel
temperature will be changing at the same rate as the RCS.
The Frequency of 24 hours is based on the generally slow
change in required boron concentration and the low
probability of an accident occurring without the required
SDM.
This allows time for the operator to collect the
required data, which includes performing a boron
concentration analysis, and complete the calculation.

,

REFERENCES

1

HIG~ ;- P 6G,

2.

FSARJ C.Wptr [15.

3.

FSARJ,

4.

10 CFR 100.
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r

-
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Section 3. 1--Wý2]

Section 14.2.5
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5.
FSAR.
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Sections 14.1.1 and 14.2.6.
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LCO 3.1.1

INSERTS

INSERT 3.1.1-01:
For MODE 5, the primary safety analysis that relies on the SDM limit is the boron
dilution analysis.
INSERT 3.1.1-02:
225 cal/gm energy deposition for unirradiated and s 200 cal/gm energy deposition for
irradiated fuel during a
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No Significant Hazards Considerations - NUREG-1431 Section 3.01.01
13-Nov-99
NSHC Number
A

NSHC Text
In accordance with the criteria set forth in 10 CFR 50.92, PBNP has evaluated this proposed
Technical Specifications change and determined it does not represent a significant hazards
consideration. The following is provided in support of this conclusion.
1. Does the change involve a significant increase in the probability or consequences of an
accident previously evaluated?
The proposed change involves reformatting and rewording of the current Technical
Specifications. The reformatting and rewording process involves no technical changes to
existing requirements. As such, this change is administrative in nature and does not impact
initiators of analyzed events or assumed mitigation of accident or transient events.
Therefore, this change does not increase the probability or consequences of an accident
previously evaluated.
2. Does the change create the possibility of a new or different kind of accident from any
accident previously evaluated?
The proposed change does not require a physical alteration of the plant (no new or different
type of equipment will be installed) or changes in parameters governing normal plant
operation. The proposed change will not impose any new or eliminate any old requirements.
Thus, this change does not create the possibility of a new or different kind of accident from
any accident previously evaluated.
3. Does this change involve a significant reduction in a margin of safety?
The proposed change will not significantly reduce the margin of safety because it has no
impact on any safety analysis assumptions This change is administrative. As such, there is
no technical change to the requirements and, therefore, there is no reduction in the margin of
safety.
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No Significant Hazards Considerations - NUREG-1431 Section 3.01.01
13-Nov-99
NSHC Number
LA

NSHC Text
In accordance with the criteria set forth in 10 CFR 50.92, PBNP has evaluated this proposed
Technical Specifications change and determined it does not represent a significant hazards
consideration. The following is provided in support of this conclusion.
1. Does the change involve a significant increase in the probability or consequences of an
accident previously evaluated?
The proposed change relocates requirements from the Technical Specifications to the Bases,
FSAR, or other plant controlled documents. The Bases and FSAR will be maintained using
the provisions of 10 CFR 50.59. In addition to 10 CFR 50.59 provisions, the Technical
Specifications Bases are subject to the change process in the Administrative Controls
Chapter of the ITS. Plant procedures and other plant controlled documents are subject to
controls imposed by plant administrative procedures, which endorse applicable regulations
and standards. Changes to the Bases, FSAR, or other plant controlled documents will be
evaluated in accordance with the requirements of the Bases Control Program in Chapter 5.0
of the ITS, 10 CFR 50.59, or plant administrative processes. Therefore, no increase in the
probability or consequences of an accident previously evaluated will be allowed.
2. Does the change create the possibility of a new or different kind of accident from any
accident previously evaluated?
The proposed change does not require a physical alteration of the plant (no new or different
type of equipment will be installed) or changes in parameters governing normal plant
operation. The proposed change will not impose any different requirements and adequate
control of the information will be maintained. Thus, this change does not create the
possibility of a new or different kind of accident from any accident previously evaluated.
3. Does this change involve a significant reduction in a margin of safety?
The proposed change will not reduce a margin of safety because it has no impact on any
safety analysis assumptions. In addition, the requirements to be moved from the Technical
Specifications to the Bases, FSAR, or other plant controlled documents are as they currently
exist. Future changes to the requirements in the Bases, FSAR, or other plant controlled
documents will be evaluated in accordance with the requirements of 10 CFR 50.59, the
Bases Control Program in Chapter 5.0 of the ITS, or the applicable plant process. These
processes will ensure that appropriate margins of safety are maintained or required approval
of changes obtained. Therefore, these changes will not result in a significant reduction in a
margin of safety.
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No Significant Hazards Considerations - NUREG-1431 Section 3.01.01
13-Nov-99
NSHC Number
M

NSHC Text
In accordance with the criteria set forth in 10 CFR 50.92, PBNP has evaluated this proposed
Technical Specifications change and determined it does not represent a significant hazards
consideration. The following is provided in support of this conclusion.
1. Does the change involve a significant increase in the probability or consequences of an
accident previously evaluated?
The proposed change provides more restrictive requirements for operation of the facility.
These more stringent requirements do not result in operation that will increase the probability
of initiating an analyzed event and do not alter the assumptions relative to the mitigation of an
accident or transient event. These more restrictive requirements continue to ensure process
variables, structures, systems and components are maintained consistent with the safety
analyses. Therefore, this change does not increase the probability or consequences of an
accident previously evaluated.
2. Does the change create the possibility of a new or different kind of accident from any
accident previously evaluated?
The proposed change does not require a physical alteration of the plant (no new or different
type of equipment will be installed) or changes in parameters governing normal plant
operation. The proposed change does impose different requirements. However, these
changes are consistent with assumptions made in the safety analysis. Thus, this change
does not create the possibility of a new or different kind of accident from any accident
previously evaluated.
3. Does this change involve a significant reduction in a margin of safety?
The imposition of more restrictive requirements either has no affect on or increases the
margin of safety. Each change is providing additional restrictions to enhance plant safety.
These changes are consistent with the safety analysis. Therefore, this change does not
involve a reduction in a margin of safety.
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SDM
3.1.1

3.1

REACTIVITY CONTROL SYSTEMS

3.1.1

LCO

SHUTDOWN MARGIN (SDM)

3.1.1

SDM shall be within the limits provided in the COLR.

APPLICABILITY:

MODE 2 with kerr < 1.0.
MODES 3. 4, and 5.

ACTIONS
CONDITION
A.

REQUIRED ACTION

SDM not within limit.

A.1

Initiate boration to
restore SDM to within
limit.

COMPLETION TIME
15 minutes

SURVEILLANCE REQUIREMENTS
SURVEILLANCE
SR

3.1.1-1

POINT BEACH

FREQUENCY

Verify SDM to be within limits.

3.1.1-1

24 hours

DRAFT REV. A

SDM
B 3.1.1

B 3.1
B 3.1.1

REACTIVITY CONTROL SYSTEMS
SHUTDOWN MARGIN (SDM)

BASES

BACKGROUND

According to the Point Beach Design Criteria (Ref.
1), the
reactivity control systems must be redundant and capable of
holding the reactor core subcritical when shut down under
cold conditions.
Maintenance of the SDM ensures that
postulated reactivity events will not damage the fuel.
SDM requirements provi de sufficient reactivity margin to
ensure that acceptable fuel design limits will not be
exceeded for normal shutdown and anticipated operational
occurrences (AOOs).
As such, the SDM defines the degree of
subcriticality that would be obtained immediately following
the insertion or scram of all shutdown and control rods,
assuming that the single rod cluster assembly of highest
reactivity worth is fully withdrawn.
The system design requires that two independent reactivity
control systems be provided, and that one of these systems
be capable of maintaining the core subcritical under cold
conditions.
These requirements are provided by the use of
movable control assemblies and soluble boric acid in the
Reactor Coolant System (RCS).
The Control Rod System can
compensate for the reactivity effects of the fuel and water
temperature changes accompanying power level changes over
the range from full load to no load.
In addition, the
Control Rod System, together with the boration system,
provides the SDM during power operation and is capable of
making the core subcritical rapidly enough to prevent
exceeding acceptable fuel damage limits, assuming that the
rod of highest reactivity worth remains fully withdrawn.
The soluble boron system can compensate for fuel depletion
during operation and all xenon burnout reactivity changes
and maintain the reactor subcritical under cold conditions.
During power operation, SDM control is ensured by operating
with the shutdown banks within the limits of LCO 3.1.5,
"Shutdown Bank Insertion Limits," and the control banks
within the limits of LCO 3.1.6, "Control Bank Insertion
Limits." When the unit is in the shutdown and refueling

POINT BEACH

B 3.1.1-1

DRAFT REV.

A

SDM

B 3.1.1
BASES
modes, the SDM requirements are met by means of adjustments
to the RCS boron concentration.

APPLICABLE
SAFETY ANALYSES

The minimum required SDM is assumed as an initial condition
in safety analyses.
The safety analysis (Refs.
2 and 5)
establishes an SDM that ensures specified acceptable fuel
design limits are not exceeded for normal operation and
AO0s. with the assumption of the highest worth rod stuck out
on scram.
For MODE 5, the primary safety analysis that relies
on the SDM limit is the boron dilution analysis.
The acceptance criteria for the SDM requirements are that
specified acceptable fuel design limits are maintained.
This is done by ensuring that:
a

The reactor can be made subcritical from all operating
conditions, transients, and Design Basis Events;

b.

The reactivity transients associated with postulated
accident conditions are controllable within acceptable
limits (departure from nucleate boiling ratio (DNBR),
fuel centerline temperature limits for AOOs, and • 225
cal/gm energy deposition for unirradiated and • 200 cal/gm
energy deposition for irradiated fuel during a rod
ejection accident); and

c.

The reactor will be maintained sufficiently
subcritical to preclude inadvertent criticality in the
shutdown condition.

The most limiting accident for the SDM requirements is based
on a main steam line break (MSLB), as described in the
accident analysis (Ref. 2).
The increased steam flow
resulting from a pipe break in the main steam system causes
an increased energy removal from the affected steam
generator (SG), and consequently the RCS.
This results in a
reduction of the reactor coolant temperature.
The resultant
coolant shrinkage causes a reduction in pressure.
In the
presence of a negative moderator temperature coefficient,
this cooldown causes an increase in core reactivity. As RCS
temperature decreases, the severity of an MSLB decreases
until the MODE 5 value is reached.
The most limiting MSLB,

POINT BEACH

B 3.1.1-2
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APPLICABLE SAFETY ANALYSIS

(continued)

with respect to potential fuel damage before a reactor trip
occurs, is a guillotine break of a main steam line inside
containment initiated at the end of core life. The positive
reactivity addition from the moderator temperature decrease
will terminate when the affected SG boils dry, thus
terminating RCS heat removal and cooldown.
Following the
MSLB, a post trip return to power may occur; however, no
fuel damage occurs as a result of the post trip return to
power, and THERMAL POWER does not violate the Safety Limit
(SL) requirement of SL 2.1.1.
In addition to the limiting MSLB transient, the SDM
requirement must also protect against:
a.

Inadvertent boron dilution:

b.

An uncontrolled rod withdrawal from
power condition: and

c.

Rod ejection.

subcritical or low

Each of these events is discussed below.
In the boron dilution analysis, the required SDM defines the
reactivity difference between an initial subcritical boron
concentration and the corresponding critical boron
concentration.
These values, in conjunction with the
configuration of the RCS and the assumed dilution flow rate,
directly affect the results of the analysis.
This event is
most limiting at the beginning of core life, when critical
boron concentrations are highest.
The uncontrolled rod withdrawal transient is terminated by a
high power level trip or an OTAT trip. In all cases, power
level, RCS pressure, linear heat rate, and the DNBR do not
exceed allowable limits.
The ejection of a control rod rapidly adds reactivity to the
reactor core, causing both the core power level and heat
flux to increase with corresponding increases in reactor
coolant temperatures and pressure. The ejection of a rod
also produces a time dependent redistribution of core power.
SDM satisfies Criterion
POINT BEACH

2 of the NRC Policy Statement.

B 3.1.1-3

Even
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APPLICABLE SAFETY ANALYSIS

(continued)

though it is not directly observed from the control room.
SDM is considered an initial condition process variable
because it is periodically monitored to ensure that the unit
is operating within the bounds of accident analysis
assumptions.

LCO

SDM is a core design condition that can be ensured during
operation through control rod positioning (control and
shutdown banks) and through the soluble boron concentration.
The MSLB (Ref. 2) and the boron dilution (Ref.
3) accidents
are the most limiting analyses that establish the SDM limit.
For MSLB accidents, if the limit is violated, there is a
potential to exceed the DNBR limit and to exceed 10 CFR 100,
"Reactor Site Criteria," limits (Ref.
4).
For the boron
dilution accident, if the limit is violated, the minimum
required time assumed for operator action to terminate
dilution may no longer be applicable.

APPLICABILITY

In MODE 2 with ktf, < 1.0 and in MODES 3, 4, and 5, the SDM
requirements are applicable to provide sufficient negative
reactivity to meet the assumptions of the safety analyses
discussed above,
In MODE 6, the shutdown reactivity
requirements are given in LCO 3.9.1. "Boron Concentration."
In MODES I and 2 with keff > 1.0, SDM is ensured by complying
with LCO 3.1.5, "Shutdown Bank Insertion Limits," and
LCO 3.1.6.

ACTIONS

A.1
If the SDM requirements are not met, b oration must be
initiated promptly. A Completion Time of 15 minutes is
adequate for an operator to correctly align and start the
required systems and components.
It is assumed that
boration will be continued until the SDM requirements are
met.

POINT BEACH
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(continued)
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 refueling water storage
tank.
The operator should borate with the best source
available for the plant conditions.
In determining the boration flow rate, the time in core life
must be considered.
For instance, the most difficult time
in core life to increase the RCS boron concentration is at
the beginning of cycle when the boron concentration may
approach or exceed 2000 ppm.
Assuming that a valu e of
1% Ak/k must be recovered and a boration flow rate of
32 gpm. it is possible to increase the boron concentration
of the RCS by 100 ppm in approximately 35 minutes.
If a
boron worth of 10 pcm/ppm is assumed, this combinati on of
parameters will increase the SDM by 1% Ak/k.
These
boration parameters of 32 gpm and 3.75% boric acid represent
typical values and are provided for the purpose of offering
a specific example.

SURVEILLANCE
REQUIREMENTS

SR

3.1.1.1

In MODES I and 2 with ket, > 1.0. SDM is verified by
observing that the requirements of LCO 3.1.5 and LCO 3.1.6
are met.
In the event that a rod is known to be
untrippable, however, SDM verification must account for the
worth of the untrippable rod as well as another rod of
maximum worth. In MODE 6. SDM is verified by observing that
the requirements of LCO 3.9.1, "Boron Concentration" are met.
In MODE 2 with keff < 1.0 and MODES 3, 4. and 5.

the SDM is

verified, considering the listed reactivity effects:

BEACH
POINT BEACH

a.

RCS boron concentration:

b.

Control and shutdown bank position;

B 3.1.1-5
B 3.1.1-5

DRAFT REV. A
DRAFT REV. A

SDM
B 3.1.1

BASES
SURVEILLANCE REQUIREMENTS

(continued)

c.

RCS average temperature;

d.

Fuel burnup based on gross thermal energy generation:

e.

Xenon concentration.

f.

Samarium concentration;

g.

Isothermal temperature coefficient (ITC).

and

Using the ITC accounts for Doppler reactivity in this
calculation because the reactor is subcritical, and the fuel
temperature will be changing at the same rate as the RCS.
The Frequency of 24 hours is based on the generally slow
change in required boron concentration and the low
probability of an accident occurring without the required
SDM.
This allows time for the operator to collect the
required data, which includes performing a boron
concentration analysis, and complete the calculation.

REFERENCES

POINT BEACH

1.

FSAR,

Section 3.1.

2.

FSAR,

Section 14.2.5.

3.

FSAR. Section 14.1.4

4.

10 CFR 100.

5.

FSAR.

Sections 14.1,1 and 14.2.6.
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ITS Spec 3.1.2
No CTS mark up exists, as this NUREG LCO has been deleted as a result of TSTF 136

Justification For Deviations - NUREG-1431 Section 3.01.02
13-Nov-99
JFD Number
01

JFD Text
This LCO has been incorporated into proposed ITS LCO 3.1.1 in accordance with approved
generic change TSTF 136
ITS:

NUREG:

N/A

B 3.01.02
LCO 3-01.02
LCO 3.01.02 COND A
LCO 3.01.02 COND A RA A.1
SR 3.01.02.01
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d TSTF 136
I Approve•
3.1

ACTIVITY CONTROL SYSTEMS

3.1.2

S TDOWN MARGIN (SDM)

LCO

-TV,

3.1.2

I

-• 200OF

The SDM shall be > [1.01 % Dk/k.

3.1.2

APPLICABILITY:

M E 5.

ACTIONS
CONDITION
A.

REQUIRED ACTION

SDM not within limit.

A.

Initiate boraton to

3.1.2.1

G STS

Verify SDM is
/>

15 minutes

FREQUENCY

SURVEILLANCE

SR

COMPLETION TIME

1.01% Ak/k.

3.1-2

24 hours
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Description of Changes - NUREG-1431 Section 3.01.03
13-Nov-99
DOC Number
A.01

DOC Text
In the conversion of Point Beach current Technical Specifications (CTS) to the proposed plant
specific Improved Technical Specifications (ITS), certain wording preferences or conventions are
adopted which do not result in technical changes (either actual or interpretational). Editorial
changes, reformatting, and revised numbering are adopted to make the ITS consistent with the
Standard Technical Specifications, Westinghouse Plants, NUREG-1431, Revision 1 (i.e.,
Improved Standard Technical Specifications (ISTS)).
CTS:

ITS:

15.04.09

LCO 3.01.02
LCO 3.01.02 COND A
LCO 3.01.02 COND A RA A. 1

A.02

The CTS provides an introductory statement (Applicability) which simply states which
systems/components are addressed within a given section. This same information, while
worded differently, is contained within the title of each ITS LCO. Accordingly, this change is a
change in format with no change in technical requirement.
CTS:
15.04.09 APPL

A.03

The CTS provides an introductory statement (Objective) at the beginning of this Section of the
Technical Specifications which provide a brief summary of the purpose for this Section. This
information is contained in the Bases Section of the ITS. This information does not establish any
regulatory requirements for the systems and components addressed within this Section.
Accordingly, deletion of this information does not alter any requirement set forth in the Technical
Specifications. This change is administrative and consistent with the format and presentation for
the ITS as provided in NUREG 1431.
CTS:
15.04.09 OBJ

A.04

ITS:
LCO 3.01. 02

ITS:
B 3.01.02

The Bases of the current Technical Specifications for this section have been completely
replaced by revised Bases that reflect the format and applicable content of PBNP ITS, consistent
with the Standard Technical Specifications for Westinghouse Plants, NUREG-1431. The revised
Bases are as shown in the PBNP ITS Bases.
CTS:
BASES

ITS:
B 3.01.02
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Description of Changes - NUREG-1431 Section 3.01.03
13-Nov-99
DOC Number
L.01

DOC Text
The CTS requires a comparison of the actual to predicted RCS boron concentration following
normalization of the computed boron concentration (which is a function of burnup). If the
predicted and the observed boron concentration reach an equivalent difference of 1% delta k/K,
the CTS requires an evaluation of the cause of the discrepancy to be reported to the NRC.
The proposed ITS LCO requires reactivity to be maintained within 1% of predicted values.
However, the evaluation and reporting requirements contained in the CTS have been deleted.
Evaluation and reporting requirements do not direct compliance with an LCO nor re-establish
safe operational limits. 10 CFR 50.72 and 10 CFR 50.73 identify plant conditions which must be
reported to the NRC. These regulations require reporting (a Licensee Event Report) if the
Technical Specifications are violated, a plant shutdown occurs as a result of a Technical
Specification, or a situation places the plant in an unanalyzed condition which significantly
compromises plant safety. Reactivity balances are performed when the plant is critical based on
the need for stable balanced reactivity condition. If a reactivity anomaly were detected and the
condition cannot be re-evaluated and found acceptable, a plant shutdown would ensue, resulting
in a 10CFR 50.72 and 50.73 notification. The CTS requires reporting regardless of the cause for
the discrepant condition, which would be unnecessary in the case of an administrative problem.
As such, any actual anomaly will continue to meet the reporting requirements associated with 10
CFR50.72 and 50.73, therefore the only reports which deal with conditions not adverse to safety
are being deleted. In addition, this reporting requirement is not required to be in the ITS to
provide adequate protection of public health and safety, since reporting of this information is
adequately addressed and controlled in 10CFR 50.72 and 1OCFR 50.73.
CTS:
15.04.09

M.01

ITS:
DELETED

The CTS requires a comparison of the actual to predicted RCS boron concentration following
normalization of the computed boron concentration. The CTS does not provide a specific
frequency of performance (following normalization of the computed boron concentration) for the
reactivity balance. The Bases for the CTS states that when full power is reached, boron
concentration is measured and compared to the predicted value. In addition, the CTS Bases
states that normalization of core reactivity should be performed after about 10% of the total core
burn-up. The proposed Technical Specifications contain explicit Surveillance Requirements
which will require performance of a reactivity balance; once prior to entering Mode 1 after each
refueling, and once per 31 EFPD after the first 60 EFPD of burnup, in addition to requiring
normalization of core reactivity within the first 60 EFPDs after each refueling. These frequencies
and restrictions are consistent with industry practice and NUREG 1431, and represent a more
restrictive frequency than currently exists. Accordingly, this change is more restrictive.
CTS:
15.04.09

ITS:
SR 3,01.02.01

NEW

SR 3.01.02.01 NOTE
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Description of Changes - NUREG-1431 Section 3.01.03
13-Nov-99
DOC Number
M.02

DOC Text
The CTS requires an evaluation of the cause of any reactivity anomaly (1% mismatch between
actual and predicted values). However, the CTS only requires that this evaluation be reported to
the NRC, with no specific plant Actions. The proposed ITS Action requires an evaluation to be
performed, which is equivalent to the CTS requirement, but will also require re-evaluation of
parameters to determine that core conditions are acceptable for continued operation, and
establishment of operational restrictions and surveillance requirements as necessary. Causes
and corrective actions may include; mismatched core conditions at the time of the test resulting
in test re-performance, or calculational technique changes resulting in changes to the
normalized boron letdown curve. The proposed 7 day period for these Actions is adequate for
determination and corrective actions. If these actions cannot be completed within 7 days, the
reactor must be placed in at least Mode 2 within 6 hours. These proposed Actions are more
restrictive than the CTS and provide assurance of safe operation within analyzed bounds.
CTS:

ITS:

NEW

LCO 3.01.02 COND A RA A.2
LCO 3.01.02 COND B
LCO 3.01.02 COND 8 RA B.1
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Spec 3.1.3
Page 1 of 2
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IIf the difference between the observed and predicted steady

state concentrations reaches the equivalent of one percent in reactivity, an evaluation as to the cause of discrepancy shall bel
made and reported to the Nuclear Regulatory Commission.

j

Insert 3.1.3-02 Add New
I

J

Anomaly Actions

Bai

To eliminate possible errors in the calculations of the initial reactivity of the core the reactivity depletion rate, the predicted
relation between fuel bum-up and the boron concentration necessary to maintain adequate control characteristics must be
adjusted (normalized) to accurately reflect actual core condition. When full power is reached initially, and with the control
rod groups in the desired positions, the boron concentration is measured and the predicted curve is adjusted to this point. As
power operation proceeds, the measured boron concentration is compared with the predicted concentration and the slope of
the curve relating bum-up and reactivity is compared with that predicted. This process of normalization should be completed
after about 10% of the total core bum-up. Thereafter, actual boron concentration can be compared

F

Unit 1 - Amendment No. 52
Unit 2 - Amendment No. 58

15.4.9-1

August 20, 1981

Spec 3.1.32
Page 2 of 2

with prediction, and the reactivity status of the core can be continuously evaluated. Any reactivity anomaly greater than 1%
would be unexpected, and its occurrence would be thoroughly investigated and evaluated.

The value of 1% is considered a safe limit since a shutdown margin of at least 1% with the most reactive rod in the fully
withdrawn position is always maintained.

Reference
FSAR - Section 3.2.1

Unit I - Amendment No. 52
Unit 2 - Amendment No. 58

15.4.9-2

August 20, 1981

Spec 3.1.3

INSERTS

CTS Insert 3.1.3-01
FREQUENCY

SURVEILLANCE
SR

3 1 .2. 1

NOTE
The predicted reactivity values may be adjusted
(normalized) to correspond to the measured core
reactivity prior to exceeding a fuel burnup of
60 effective full power days (EFPD) after each
fuel loading.

Verify measured core reactivity is within
± 1% Ak/k of predicted values.

Once prior to
entering MODE 1
after each
refueling
AND
NOTE ----Only required
after 60 EFPD

31 EFPD
thereafter

CTS Insert 3.1.3-02
ACTIONS
CONDITION
A

Measured core reactivity
not within limit.

REQUIRED ACTION

COMPLETION TIME

Re-evaluate core design
and safety analysis,
and determine that the
reactor core is
acceptable for
continued operation.

7 days

A.2

Establish appropriate
operating restrictions
and SRs.

7 days

B.1

Be in MODE 3

6 hours

A,1

AND

B

Required Action and
associated Completion
Time not met.

Justification For Deviations - NUREG-1431 Section 3.01.03
13-Nov-99
JFD Number
01

02

03

JFD Text
Reference to the General Design Criteria (GDC) of 10 CFR 50 Appendix A has been deleted
from the Bases of the Technical Specifications, substituting reference to the appropriate section
of the FSAR which specifies the Point Beach design criteria. Point Beach was constructed and
licensed prior to the GDC being issued. The Point Beach construction permit was issued prior
to the GDCs being issued in 1971. Point Beach was designed and constructed utilizing the
1967 proposed GDCs. Accordingly, reference has been provided to the appropriate criteria and
section of the Point Beach FSAR which provides explanation of Point Beach's design basis.
ITS:

NUREG:

B 3.01.02

B 3.01.03

NUREG 1431 contains a requirements and associated surveillances that maintain MTC within a
lower limit. As discussed in JFD 02 of LCO 3.1.4, the lower MTC limit is verified as design
limitation which is indirectly verified through ensuring that the core is operating as expected as
verified through performance of the reactivity anomaly surveillances. Since proposed SR
3.1.2.1 is used to provide assurance that the negative MTC design limit is being met, the Bases
for Action A. I and 2 have been modified to specify examples of design calculations inputs which
need to be verified, of which the negative MTC is specified.
ITS:

NUREG:

B 3.01.02

B 3.01.03

The brackets have been removed and the proper plant specific information has been provided.
ITS:

NUREG:

B 3.01.02

B 3.01.03
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Core Reactivity

3.1

REACTIVITY CONTROL SYSTEMS

3.14) Core Reactivity

LCO

The measured core reactivity shall be within ± 1% Ak/k of
predicted values.

APPLICABILITY:

MODES I and 2.

Approved TSTF 142

ACTIONS
CONDITION

A. Measured core
reactivity not within
limit,

REQUIRED ACTION

A. 1

] COMPLETION

TIME

Re-evaluate core
design and safety
analysis, and
determine that the
reactor core is
acceptable for
continued operation.

AND

B. Required Action and
associated Completion
Time not met.

WOG STS

A.2

Establish appropriate
operating
restrictions and SRs.

B.1

Be in MODE 3.

3.1-3

6 hours

Rev 1. 04/07/95

1

Core Reactivity
3.1.

_-.-__fAp-proved TSTF 136

SURVEILLANCE REQUIREMENTS

FREQUENCY

SURVEILLANCE

SR

3.1.

------

----

NOTE-----------------

The predicted reactivity values may be
adjusted (normalized) to correspond to the
measured core reactivity prior to exceeding
a fuel burnup of 60 effective full power
days (EFPD) after each fuel loading.

Verify measured core reactivity is within
± 1% Ak/k of predicted values.

Once prior to
entering MODE 1
after each
refueling
AND
NOTE ----Only required
after 60 EFPD

31 EFPD
thereafter

WOG STS

3.1-4

Rev 1, 04/07/95

Core Reactivity
B3.1.
B 3.1

REACTIVITY CONTROL SYSTEMS
Approved TSTF 136

B 3.1f

1
U5rFe

a ctivity

BASES

BACKGROUND

the Point Beach design criteria
According to GDCý 26, GOC 23.-nd
GOC 29 ýRef. 1). reactivity
shall be controllable, such that subcriticality is
maintained under cold conditions, and acceptable fuel design
limits are not exceeded during normal operation and
anticipated operational occurrences.
Therefore, reactivity
balance is used as a measure of the predicted versus
measured core reactivity during power operation.
The
periodic confirmation of core reactivity is necessary to
ensure that Design Basis Accident (DBA) and transient safety
A large reactivity difference could
analyses remain valid.
be the result of unanticipated changes in fuel, control rod
worth, or operation at conditions not consistent with those
assumed in the predictions of core reactivity, and could
potentially result in a loss of SDM or violation of
acceptable fuel design limits.
Comparing predicted versus
measured core reactivity validates the nuclear methods used
in the safety analysis and supports the SDM demonstrations
(LCO 3.1.1, "SHUTDOWN MARGIN (SDM)
,
1°) in
ensuring the reactor can be brought safely to col,
subcritical conditions.
Approved TSTF 136
When the reactor core is critical or in normal power
operation, a reactivity balance exists and the net
reactivity is zero.
A comparison of predicted and measured
reactivity is convenient under such a balance, since
parameters are being maintained relatively stable under
steady state power conditions.
The positive reactivity
inherent in the core design is balanced by the negative
reactivity of the control components, thermal feedback,
neutron leakage, and materials in the core that absorb
neutrons, such as burnable absorbers producing zero net
reactivity.
Excess reactivity can be inferred from the
boron letdown curve (or critical boron curve), which
provides an indication of the soluble boron concentration in
the Reactor Coolant System (RCS) versus cycle burnup.
Periodic measurement of the RCS boron concentration for
comparison with the predicted value with other variables
fixed (such as rod height, temperature, pressure, and
power), provides a convenient method of ensuring that core
reactivity is within design expectations and that the

WOG STS

B 3.101

[Approved TSTF 136

2
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Core Reactivity,

__

B 3.1.F)1 F2t

BASES
BACKGROUND

11
Fýpproved TSTF 136__

(continued)

calculational models used to generate the safety analysis
are adequate.
In order to achieve the required fuel cycle energy output,
the uranium enrichment, in the new fuel loading and in the
fuel remaining from the previous cycle, provides excess
positive reactivity beyond that required to sustain steady
state operation throughout the cycle. When the reactor is
critical at RTP and moderator temperature, the excess
positive reactivity is compensated by burnable absorbers (if
any), control rods, whatever neutron poisons (mainly xenon
and samarium) are present in the fuel, and the RCS boron
concentration.
When the core is producing THERMAL POWER, the fuel is being
depleted and excess reactivity is decreasing.
As the fuel
depletes, the RCS boron concentration is reduced to decrease
negative reactivity and maintain constant THERMAL POWER.
The boron letdown curve is based on steady state operation
at RTP.
Therefore, deviations from the predicted boron
letdown curve may indicate deficiencies in the design
analysis, deficiencies in the calculational models, or
abnormal core conditions, and must be evaluated.

APPLICABLE
SAFETY ANALYSES

The acceptance criteria for core reactivity are that the
reactivity balance limit ensures plant operation is
maintained within the assumptions of the safety analyses.
Accurate prediction of core reactivity is either a n explicit
or implicit assumption in the accident analysis evaluations.
Every accident evaluation (Ref. 2) is, therefore, dependent
upon accurate evaluation of core reactivity.
In particular,
SDM and reactivity transients. such as control rod
withdrawal accidents or rod ejection accidents, are very
sensitive to accurate prediction of core reactivity. These
accident analysis evaluations rely on computer codes that
have been qualified against available test data, operating
plant data, and analytical benchmarks.
Monitoring
reactivity balance additionally ensures that the nuclear
methods provide an accurate representation of the core
reactivity.

WOG STS

B 3.1
Approved TSTF 136

2
2
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Core Reactivity

B3.1i ) 12 1

BASES
APPLICABLE SAFETY ANALYSIS

Fpproved TSTFI136

(continued)

Design calculations and safety analyses are performed for
each fuel cycle for the purpose of predetermining reactivity
behavior and the RCS boron concentration requirements for
reactivity control during fuel depletion.
The comparison between measured and predicted initial core
reactivity provides a normalization for the calculational
If the measured and
models used to predict core reactivity.
predicted RCS boron concentrations for identical core
conditions at beginning of cycle (BOC) do not agree, then
the assumptions used in the reload cycle design analysis or
the calculational models used to predict soluble boron
If reasonable agreement
requirements may not be accurate.
between measured and predicted core reactivity exists at
BOC. then the prediction may be normalized to the measured
Thereafter. any significant deviations
boron concentration.
in the measured boron concentration from the predicted boron
letdown curve that develop during fuel depletion may be an
indication that the calculational model is not adequate for
core burnups beyond BOC, or that an unexpected change in
core conditions has occurred.
The normalization of predicted RCS boron concentration to
the measured value is typically performed after reaching RTP
following startup from a refueling outage, with the control
The
rods in their normal positions for power operation.
normalization is performed at BOC conditions, so that core
reactivity relative to predicted values can be continually
monitored and evaluated as core conditions change during the
cycle.
Core reactivity satisfies Criterion
Statement.

LCO

2 of the NRC Policy

Long term core reactivity behavior is a result of the core
physics design and cannot be easily controlled once the core
During operation, therefore, the LCO can
design is fixed.
only be ensured through measurement and tracking, and
Large differences
appropriate actions taken as necessary.
between actual and predicted core reactivity may indicate
that the assumptions of the DBA and transient analyses are
no longer valid, or that the uncertainties in the Nuclear

B 3.1

WOG STS
Approved TSTF 136

3
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Core Reactivity
BASES
LCO

(continued)
Design Methodology are larger than expected.
A limit on the
reactivity balance of ± 1% Ak/k has been established based
on engineering judgment.
A 1% deviation in reactivity from
that predicted is larger than expected for normal operation
and should therefore be evaluated.
When measured core reactivity is within 1% Ak/k of the
predicted value at steady state thermal conditions, the core
is considered to be operating within acceptable design
limits.
Since deviations from the limit are normally
detected by comparing predicted and measured steady state
RCS critical boron concentrations, the difference between
measured and predicted values would be approximately 100 ppm
(depending on the boron worth) before the limit is reached.
These values are well within the uncertainty limits for
analysis of boron concentration samples. so that spurious
violations of the limit due to uncertainty in measuring the
RCS boron concentration are unlikely.

APPLICABILITY

The limits on core reactivity must be maintained during
MODES 1 and 2 because a reactivity balance must exist when
the reactor is critical or producing THERMAL POWER.
As the
fuel depletes, core conditions are changing, and
confirmation of the reactivity balance ensures the core is
operating as designed. This Specification does not apply in
MODES 3, 4, and 5 because the reactor is shut down and the
reactivity balance is not changing.
In MODE 6. fuel loading results in a conti nually changing
core reactivity. Boron concentration requirements
(LCO 3.9.1. "Boron Concentration") ensure that fuel
movements are performed within the bounds of the safety
analysis. An SDM demonstration is required during the first
startup following operations that could have altered core
reactivity (e.g.. fuel movement, control rod replacement.
control rod shuffling).

ACTIONS

A.1 and A.2
Should an anomaly develop between meas ured and predicted

WOG STS

B83.d1 TF4

[Approved TSTF 136--f

ý2
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Core Reactivity
(e.g. MTC. control rod worth. fuel
depletion, burnable poisons, etc:)

BASES
ACTIONS

[Approved TSTF 136

(continuEd)
(contirued)

core reactivity, an evaluation of the core design and sa fety
analysis must be performed.
Core conditions are evaluated
to determine their consistency with input to design
calculations.
Measured core and process parametersýre
evaluated to determine that they are within the bounds of
the safety analysis, and safety analysis calculational
models are reviewed to verify that they are adequate for
representation of the core conditions.
The required
f, s11 based on the low probability
Completion Time of k
of a DBA occurring during this period, and allows sufficient
time to assess the physical condition of the reactor and
complete the evaluation of the core design and safety
analysis.
(Approved TSTF 142
Following evaluations of the core desi gn and safety
analysis, the cause of the reactivity anomaly may be
resolved.
If the cause of the reactivity anomaly is a
mismatch in core conditions at the time of RCS boron
concentration sampling, then a recalculation of the RCS
boron concentration requirements may be performed to
demonstrate that core reactivity is behaving as expected.
If an unexpected physical change in the condition of the
core has occurred, it must be evaluated and corrected, if
possible.
If the cause of the reactivity anomaly is in the
calculation technique, then the calculational models must be
revised to provide more accurate predictions.
If any of
these results are demonstrated, and it is concluded that the
reactor core is acceptable for continued operation. then the
boron letdown curve may be renormalized and power operation
may continue,
If operational restriction or additional SRs
are necessary to ensure the reactor core is acceptable for
continued operation, then they must be defined.

7 days
The required Completion Time of
I
is
adequate for
preparing whatever operating restrictions or Surveillances
that may be required to allow continued reactor operation.
B.1
If the core reactivity cannot be restored to within the
1% Ak/k limit, the plant must be brought to a MODE in which
the LCO does not apply. To achieve this status, the plant
must be brought to at least MODE 3 within 6 hours.
If the
SDM for MODE 3 is not met, then the boration required by
WOG STS

rOGd TT3.

[Approved TSTF 136
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Core Reactivity

BASES
ACTIONS

(continued)

p it

(continued)
SR 3.1.1.1 would occur.
The allowed Completion Time is
reasonable, based on operating experience, for reaching
MODE 3 from full power conditions in an orderly manner and
without challenging plant systems.

SURVEILLANCE

SR

3.1.• 1

REQUIREMENTS
Core reactivity is verified by periodic comparisons of
measured and predicted RCS boron concentrations.
The
comparison is made, considering that other core conditions
are fixed or stable, including control rod position,
moderator temperature, fuel temperature, fuel depletion,
xenon concentration, and samarium concentration.
The
entering
MODE
I as an
Surveillance is performed prior to
initial check on core conditions and design calculations at
BOC.
The SR is modified by a Note. The Note indicates that
the normalization of predicted core reactivity to the
measured value must take place within the first 60 effective
full power days (EFPD) after each fuel loading. This allows
sufficient time for core conditions to reach steady state,
but prevents operation for a large fraction of the fuel
cycle without establishing a benchmark for the design
calculations.
The required subsequent Frequency of 31 EFPD,
following the initial 60 EFPD after entering MODE I, is
acceptable, based on the slow rate of core changes due to
fuel depletion and the presence of other indicators (QPTR.
AFD. etc.) for prompt indication of an anomaly.

REFERENCES

I.
2.

110

CFP

50.

Appcndi,.yC A.

FSAR, Chapter 1;FSAR,

WOG STS
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[Approved TSTF 136
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No Significant Hazards Considerations - NUREG-1431 Section 3.01.03
13-Nov-99
NSHC Number
A

NSHC Text
In accordance with the criteria set forth in 10 CFR 50.92, PBNP has evaluated this proposed
Technical Specifications change and determined it does not represent a significant hazards
consideration. The following is provided in support of this conclusion.
1. Does the change involve a significant increase in the probability or consequences of an
accident previously evaluated?
The proposed change involves reformatting and rewording of the current Technical
Specifications. The reformatting and rewording process involves no technical changes to
existing requirements. As such, this change is administrative in nature and does not impact
initiators of analyzed events or assumed mitigation of accident or transient events.
Therefore, this change does not increase the probability or consequences of an accident
previously evaluated.
2. Does the change create the possibility of a new or different kind of accident from any
accident previously evaluated?
The proposed change does not require a physical alteration of the plant (no new or different
type of equipment will be installed) or changes in parameters governing normal plant
operation. The proposed change will not impose any new or eliminate any old requirements.
Thus, this change does not create the possibility of a new or different kind of accident from
any accident previously evaluated.
3. Does this change involve a significant reduction in a margin of safety?
The proposed change will not significantly reduce the margin of safety because it has no
impact on any safety analysis assumptions, This change is administrative. As such, there is
no technical change to the requirements and, therefore, there is no reduction in the margin of
safety.

Page 1 of 3

No Significant Hazards Considerations - NUREG-1431 Section 3.01.03
13-Nov-99
NSHC Number
L.01

NSHC Text
In accordance with the criteria set forth in 10 CFR 50.92, PBNP has evaluated this proposed
Technical Specifications change and determined it does not represent a significant hazards
consideration. The following is provided in support of this conclusion.
1. Does the change involve a significant increase in the probability or consequences of an
accident previously evaluated?
This change involves deletion of a NRC reporting requirement for evaluations of
discrepancies in the observed versus predicted steady state boron concentrations which
result in an difference of greater than or equal to 1% delta k/K (reactivity anomaly). The
current requirement does not differentiate between an actual anomaly and a measured
parameter which results in a renormalization of the boron letdown curve or the use of a
refined analysis technique for deriving the letdown curve. Any actual anomaly will continue to
meet the reporting requirements associated with 10 CFR50.72 and 50.73. Therefore, only
the reports which deal with conditions not adverse to safety are being deleted. Reporting
requirements are not event precursors, nor do they impact the consequences for analyzed
accidents. Therefore, there is no increase in the probability or consequences of previously
evaluated accidents.
2. Does the change create the possibility of a new or different kind of accident from any
accident previously evaluated?
The proposed change does not require a physical alteration of the plant (no new or different
type of equipment will be installed) or changes in parameters governing normal plant
operation. The proposed change merely deletes a reporting requirement for conditions which
are not adverse to safety. Thus, this change does not create the possibility of a new or
different kind of accident from any accident previously evaluated.
3. Does this change involve a significant reduction in a margin of safety?
The proposed change deletes a reporting requirement for a condition not adverse to safety.
Reporting requirements are independent of any margin of safety, and therefore have no
impact on margin of safety.
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No Significant Hazards Considerations - NUREG-1431 Section 3.01.03
13-Nov-99
NSHC Number
M

NSHC Text
In accordance with the criteria set forth in 10 CFR 50.92, PBNP has evaluated this proposed
Technical Specifications change and determined it does not represent a significant hazards
consideration. The following is provided in support of this conclusion.
1. Does the change involve a significant increase in the probability or consequences of an
accident previously evaluated?
The proposed change provides more restrictive requirements for operation of the facility.
These more stringent requirements do not result in operation that will increase the probability
of initiating an analyzed event and do not alter the assumptions relative to the mitigation of an
accident or transient event. These more restrictive requirements continue to ensure process
variables, structures, systems and components are maintained consistent with the safety
analyses. Therefore, this change does not increase the probability or consequences of an
accident previously evaluated.
2. Does the change create the possibility of a new or different kind of accident from any
accident previously evaluated?
The proposed change does not require a physical alteration of the plant (no new or different
type of equipment will be installed) or changes in parameters governing normal plant
operation. The proposed change does impose different requirements. However, these
changes are consistent with assumptions made in the safety analysis. Thus, this change
does not create the possibility of a new or different kind of accident from any accident
previously evaluated.
3. Does this change involve a significant reduction in a margin of safety?
The imposition of more restrictive requirements either has no affect on or increases the
margin of safety. Each change is providing additional restrictions to enhance plant safety.
These changes are consistent with the safety analysis. Therefore, this change does not
involve a reduction in a margin of safety.
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Core Reactivity
3.1.2

3.1

REACTIVITY CONTROL SYSTEMS

3.1.2 Core Reactivity

LCO

3.1.2

The measured core reactivity shall be within ± 1% Ak/k of

predicted values.

APPLICABILITY:

MODES I and 2.

ACTIONS

CONDITION
A.

Measured core
reactivity not within
limit.

A.1

REQUIRED ACTION

COMPLETION TIME

Re-evaluate core
design and safety
analysis, and
determine that the
reactor core is
acceptable for
continued operation,

7 days

AND
7 days
A.2

B.

Required Action and
associated Completion
Time not met.

POINT BEACH

B.1

Establish appropriate
operating restrictions
and SRs.

Be in MODE 3.

3.1.2-I

6 hours

DRAFT REV. A

Core Reactivity
3.1.2

SURVEILLANCE REQUIREMENTS
FREQUENCY

SURVEILLANCE

SR

3.1.2.1

--------------------NOTEThe predicted reactivity values may be
adjusted (normalized) to correspond to the
measured core reactivity prior to exceeding
a fuel burnup of 60 effective full power
days (EFPD) after each fuel loading.

Verify measured core reactivity is within
I% Ak/k of predicted values,
1

Once prior to
entering MODE 1
after each
refueling
AND
----NOTE ----Only required
after 60 EFPD

31 EFPD
thereafter

POINT BEACH

3.1.2-2

DRAFT REV. A

Core Reactivity
B 3.1.2

B 3.1
B 3.1.2

REACTIVITY CONTROL SYSTEMS
Core Reactivity

BASES

BACKGROUND

According to the Point Beach design criteria (Ref.
1),
reactivity shall be controllable, such that subcriticality
is maintained under cold conditions, and acceptable fuel
design limits are not exceeded during normal operation and
anticipated operational occurrences.
Therefore, reactivity
balance is used as a measure of the predicted versus
measured core reactivity during power operation. The
periodic confirmation of core reactivity is necessary to
ensure that Design Basis Accident (DBA) and transient safety
analyses remain valid.
A large reactivity difference could
be the result of unanticipated changes in fuel. control rod
worth, or operation at conditions not consistent with those
assumed in the predictions of core reactivity, and could
potentially result in a loss of SDM or violation of
acceptable fuel design limits. Comparing predicted versus
measured core reactivity validates the nuclear methods used
in the safety analysis and supports the SDM demonstrations
(LCO 3.1.1, "SHUTDOWN MARGIN (SDM)") in ensuring the reactor
can be brought safely to cold, subcritical conditions.
When the reactor core is critical or in normal power
operation. a reactivity balance exists and the net
reactivity is zero. A comparison of predicted and measured
reactivity is convenient under such a balance, since
parameters are being maintained relatively stable under
steady state power conditions.
The positive reactivity
inherent in the core design is balanced by the negative
reactivity of the control components, thermal feedback,
neutron leakage. and materials in the core that absorb
neutrons, such as burnable absorbers producing zero net
reactivity. Excess reactivity can be inferred from the
boron letdown curve (or critical boron curve), which
provides an indication of the soluble boron concentration in
the Reactor Coolant System (RCS) versus cycle burnup.
Periodic measurement of the RCS boron concentration for
comparison with the predicted value with other variables
fixed (such as rod height, temperature, pressure. and
power), provides a convenient method of ensuring that core
reactivity is within design expectations and that the
calculational models used to generate the safety analysis
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Core Reactivity
B3.1.2
BASES
BACKGROUND

(continued)
are adequate.
In order to achieve the required fuel cycle energy output.
the uranium enrichment, in the new fuel loading and in the
fuel remaining from the previous cycle, provides excess
positive reactivity beyond that required to sustain steady
state operation throughout the cycle.
When the reactor is
critical at RTP and moderator temperature, the excess
positive reactivity is compensated by burnable absorbers (if
any), control rods, whatever neutron poisons (mainly xenon
and samarium) are present in the fuel, and the RCS boron
concentration,
When the core is producing THERMAL POWER. the fuel is being
depleted and excess reactivity is decreasing.
As the fuel
depletes. the RCS boron concentration is reduced to decrease
negative reactivity and maintain constant THERMAL POWER.
The boron letdown curve is based on steady state operation
at RTP.
Therefore, deviations from the predicted boron
letdown curve may indicate deficiencies in the design
analysis, deficiencies in the calculational models, or
abnormal core conditions, and must be evaluated.

APPLICABLE
SAFETY ANALYSES

The acceptance criteria for core reactivity are that the
reactivity balance limit ensures plant operation is
maintained within the assumptions of the safety analyses.
Accurate prediction of core reactivity is either an explicit
or implicit assumption in the accident analysis evaluations.
Every accident evaluation (Ref.
2) is, therefore, dependent
upon accurate evaluation of core reactivity.
In particular.
SDM and reactivity transients, such as control rod
withdrawal accidents or rod ejection accidents, are very
sensitive to accurate prediction of core reactivity.
These
accident analysis evaluations rely on computer codes that
have been qualified against available test data, operating
plant data, and analytical benchmarks.
Monitoring
reactivity balance additionally ensures that the nuclear
methods provide an accurate representation of the core
reactivity.
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Core Reactivity
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BASES
APPLICABLE SAFETY ANALYSIS

(continued)

Design calculations and safety analyses are performed for
each fuel cycle for the purpose of predetermining reactivity
behavior and the RCS boron concentration requirements for
reactivity control during fuel depletion.
The comparison between measured and predicted initial core
reactivity provides a normalization for the calculational
models used to predict core reactivity.
If the measured and
predicted RCS boron concentrations for identical core
conditions at beginning of cycle (BOC) do not agree, then
the assumptions used in the reload cycle design analysis or
the calculational models used to predict soluble boron
requirements may not be accurate.
If reasonable agreement
between measured and predicted core reactivity exists at
BOC, then the prediction may be normalized to the measured
boron concentration.
Thereafter, any significant deviations
in the measured boron concentration from the predicted boron
letdown curve that develop during fuel depletion may be an
indication that the calculational model is not adequate for
core burnups beyond BOC, or that an unexpected change in
core conditions has occurred.
The normalization of predicted RCS boron concentration to
the measured value is typically performed after reaching RTP
following startup from a refueling outage, with the control
rods in their normal positions for power operation.
The
normalization is performed at BOC conditions, so that core
reactivity relative to predicted values can be continually
monitored and evaluated as core conditions change during the
cycle.
Core reactivity satisfies Criterion
Statement.

LCO

POINT BEACH

2 of the NRC Policy

Long term core reactivity behavior is a result of the core
physics design and cannot be easily controlled once the core
design is fixed.
During operation, therefore, the LCO can
only be ensured through measurement and tracking, and
appropriate actions taken as necessary.
Large differences
between actual and predicted core reactivity may indicate
that the assumptions of the DBA and transient analyses are
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(continued)
no longer valid, or that the uncertainties in the Nuclear
Design Methodology are larger than expected.
A limit on the
reactivity balance of ± 1% Ak/k has been established based
on engineering judgment.
A 1% deviation in reactivity from
that predicted is larger than expected for normal operation
and should therefore be evaluated.
When measured core reactivity is within 1% Ak/k of the
predicted value at steady state thermal conditions, the core
is considered to be operating within acceptable design
limits.
Since deviations from the limit are normally
detected by comparing predicted and measured steady state
RCS critical boron concentrations, the difference between
measured and predicted values would be approximately 100
ppm
depending on the boron worth) before the limit is reached.
These values are well within the uncertainty limits for
analysis of boron concentration samples, so that spurious
violations of the limit due to uncertainty in measuring the
RCS boron concentration are unlikely.

APPLICABILITY

The limits on core reactivity must be maintained during
MODES 1 and 2 because a reactivity balance must exist when
the reactor is critical or producing THERMAL POWER. As the
fuel depletes, core conditions are changing. and
confirmation of the reactivity balance ensures the core is
operating as designed.
This Specification does not apply in
MODES 3, 4. and 5 because the reactor is shut down and the
reactivity balance is not changing.
In MODE 6. fuel loading results in a continually changing
core reactivity.
Boron concentration requirements
(LCO 3.9.1, "Boron Concentration") ensure that fuel
movements are performed within the bounds of the safety
analysis.
An SDM demonstration is required during the first
startup following operations that could have altered core
reactivity (e.g., fuel movement, control rod replacement.
control rod shuffling).
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ACTIONS

A.1 and A.2
Should an anomaly develop between measured and predicted
core reactivity, an evaluation of the core design and safety
analysis must be performed,
Core conditions are evaluated
to determine their consistency with input to design
calculations.
Measured core and process parameters
(eg.
MTC, control rod worth, fuel depletion, burnable poisons. etc;)
are evaluated to determine that they are within the bounds
of the safety analysis, and safety analysis calculational
models are reviewed to verify that they are adequate for
representation of the core conditions.
The required
Completion Time of 7 days is based on the low probability of
a DBA occurring during this period, and allows sufficient
time to assess the physical condition of the reactor and
complete the evaluation of the core design and safety
analysis.
Following evaluations of the core design and safety
analysis, the cause of the reactivity anomaly may be
resolved.
If the cause of the reactivity anomaly is a
mismatch in core conditions at the time of RCS boron
concentration sampling, then a recalculation of the RCS
boron concentration requirements may be performed to
demonstrate that core reactivity is behaving as expected.
If an unexpected physical change in the condition of the
core has occurred, it must be evaluated and corrected, if
possible.
If the cause of the reactivity anomaly is in the
calculation technique, then the calculational models must be
revised to provide more accurate predictions.
If any of
these results are demonstrated, and it is concluded that the
reactor core is acceptable for continued operation, then the
boron letdown curve may be renormalized and power operation
may continue.
If operational restriction or additional SRs
are necessary to ensure the reactor core is acceptable for
continued operation, then they must be defined.
The required Completion Time of 7 days is adequate fo r
preparing whatever operating restrictions or Surveillances
that may be required to allow continued reactor operation.
B.1
If

POINT BEACH

the core reactivity cannot be restored to within the
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(continued)
1% Ak/k limit, the plant must be brought to a MODE in which
the LCO does not apply.
To achieve this status, the plant
must be brought to at least MODE 3 within 6 hours.
If the
SDM for MODE 3 is not met, then the boration required by SR
3.1.1.1 would occur.
The allowed Completion Time is
reasonable, based on operating experience, for reaching
MODE 2 from full power conditions in an orderly manner and
without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR

3.1.2.1

Core reactivity is verified by periodic comparisons of
measured and predicted RCS boron concentrations.
The
comparison is made. considering that other core conditions
are fixed or stable, including control rod position,
moderator temperature, fuel temperature, fuel depletion,
xenon concentration, and samarium concentration.
The
Surveillance is performed prior to entering MODE 1 as an
initial check on core conditions and design calculations at
BOC.
The SR is modified by a Note.
The Note indicates that
the normalization of predicted core reactivity to the
measured value must take place within the first 60 effective
full power days (EFPD) after each fuel loading,
This allows
sufficient time for core conditions to reach steady state,
but prevents operation for a large fraction of the fuel
cycle without establishing a benchmark for the design
calculations.
The required subsequent Frequency of 31 EFPD,
following the initial 60 EFPD after entering MODE 1, is
acceptable. based on the slow rate of core changes due to
fuel depletion and the presence of other indicators (QPTR,
AFD. etc.) for prompt indication of an anomaly.

REFERENCES

POINT BEACH

1.

FSAR.

Section 3.1.

2.

FSAR.

Chapter 14.
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ITS

CTS

DOC

B 3.01.03

BASES

A.03

LCO 3.01.03

15.03.01 .F.01

A.02

15.03.01 .F.01

A.01

15.03.01 .F.02

A.02

LCO 3.01.03 COND A

NEW

L.01

LCO 3.01.03 COND A RA A.1

NEW

L.01

LCO 3.01.03 COND B

NEW

L.01

LCO 3.01.03 COND B RA B.1

NEW

L.01

SR 3.01.03.01

NEW

M.01
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CTS

ITS

DOC

15.03.01.F.01

LCO 3.01.03

A-02

LCO 3.01.03

A.01

N/A

A.02

LCO 3.01.03

A.02

N/A

A.02

B 3.01.03

A.03

15.03.01 .F.02

BASES
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Description of Changes - NUREG-1431 Section 3.01.04
13-Nov-99
DOC Number
A.01

DOC Text
In the conversion of Point Beach current Technical Specifications (CTS) to the proposed plant
specific Improved Technical Specifications (ITS), certain wording preferences or conventions are
adopted which do not result in technical changes (either actual or interpretational). Editorial
changes, reformatting, and revised numbering are adopted to make the ITS consistent with the
Standard Technical Specifications, Westinghouse Plants, NUREG-1431, Revision 1 (ie.,
Improved Standard Technical Specifications (ISTS)).
CTS:
15.03.01 .F.01

A.02

ITS:
LCO 3.01.03

The CTS contains a requirement that the reactor shall not be made critical when MTC is more
positive than 5 pcm/degree F, and that power shall not exceed 70% of Rated if the MTC is
positive. Proposed ITS LCO 3.1.3 specifies that MTC shall be less than or equal to 5
pcm/degree F for power levels less than or equal to 70% of rated thermal power and less than or
equal to zero pcm/degree F when power is in excess of 70%. The applicability for the proposed
ITS LCO is Modes 1 and 2 with Keff greater than or equal to 1.0 (reactor critical).
Accordingly, moving the CTS upper MTC limits and the Applicability to proposed Point Beach
ITS 3.1.3 LCO is administrative as the limits and Applicability have remained the same.

A.03

CTS:
15.03.01.F.01

ITS:
LCO 3.01.03

15.03.01.1F.02

N/A
LCO 3.01.03
N/A

The Bases of the current Technical Specifications for this LCO have been completely replaced
by the revised Bases reflecting the format and applicable content of the Improved Technical
Specifications for Point Beach. The proposed Bases are based on NUREG 1431 Rev. 1. The
proposed Bases for this LCO are consistent and supportive of the proposed LCO, and
accordingly is administrative.
CTS:
BASES

ITS:
B 3.01.03
B 3.01.03
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Description of Changes - NUREG-1431 Section 3.01.04
13-Nov-99
DOC Number
L.01

DOC Text
The CTS contains a requirement that the reactor shall not be made critical when MTC is more
positive than 5 pcm/degree F, and that power shall not exceed 70% of Rated if the MTC is
positive. The CTS does not specify any remedial or restoration actions for exceeding the upper
MTC limit, which would result in entry into Specification 15.3.0.B requiring the unit to be placed
into Hot Shutdown within 7 hours.
The proposed ITS provides a Condition and Required Actions for violation of the upper MTC limit
which allows the establishment of an administrative RCS boron concentration limit. This
Condition and Required Action is acceptable based upon the fact that MTC becomes more
negative with control bank insertion and decreased boron concentration (core exposure). A
Completion Time of 24 hours provides enough time for evaluating the MTC measurement and
establishing the required boron concentration limits. As cycle burnup is increased, RCS boron
concentration is reduced, resulting in the MTC becoming more negative, which eventually
restores compliance with the upper MTC limit- Once the upper limit is restored, Condition A no
longer exists and the administrative boron concentration limits are no longer required. If the
required administrative concentration limits addressed above are not established within 24
hours, the unit must be brought to MODE 2 with keff < 1.0 to prevent operation with an MTC that
is more positive than that assumed in safety analyses. The allowed Completion Time of 6 hours
is reasonable, based on Industry operating experience, for reaching the required MODE from full
power conditions in an orderly manner and without challenging plant systems. These proposed
Conditions and Required Actions are relaxations.
CTS:
NEW

ITS:
LCO 3.01.03 COND A
LCO 3.01.03 COND A RA A.1
LCO 3.01.03 COND B
LCO 301.03 COND B RA B.1

M.01

The CTS contains a requirement that the reactor shall not be made critical when MTC is more
positive than 5 pcm/degree F, and that power shall not exceed 70% of Rated if the MTC is
positive, however the CTS does not specify any Surveillances to verify that this requirement is
being met. The CTS Bases does state that suitable physics measurements of MTC will be made
as part of the startup program to verify analytical predictions.
The proposed ITS contains a Surveillance Requirement to verify that the upper MTC limits are
being met prior to entry into Mode 1. Since the CTS does not contain any Surveillance requiring
verification of the MTC limits, the addition of this new SR is a more restrictive change.
CTS:
NEW

ITS:
SR 3.01.03.01
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Spec 3.1.4
Page
1 of 3
-+

CO 3.1.3

F.

1----J

MINIMUM CONDITIONS FOR CRITICALITY
J<See LCO 3.1.10 >
m

I!
I

Specification :
I. IExcept during low-power physics testsl the reactor shall not be made critical when the
moderator temperature coefficient is more positive than 5 pcmiF.

F

2.
_
3.

Reactor power shall not exceed 70 percent of Rated Power if the moderator temperature
Icoefficient is positive.
During an approach to criticality, at least one (I) countper.second, attributable to neutrons, shall
I<-See LCO 3.4.2 >
register on a narrow range source range nuclear instrument.,

See LCO 3.3.1

>

4.

In no case shall the reactor be made critical (other thanafor the pw~ se of low level physics
tests) to the left of the reactor core criticality curve presented in Figure 15.3.-1.

5.

The reactor shall be maintained subcritical by at least 1%
until normal water level is established in the pressurizer.

kk

Insert 3.1.3-01/02
New Conditions/Actions and
Surveillance Requirements

During the early part of the fuel cycle, the moderator temperature coefficient is calculated to be
slightly positive at coolant temperatures below 70 percent of rated thermal power.("" 2) The moderator
coefficient at low temperatures will be most positive at the beginning of life of the fuel cycle, when
the boron concentration in the coolant is the greatest. Later in the life of the fuel cycle, the boron
concentrations in the coolant will be lower and the moderator coefficients will be either less positive
or will be negative. At all times, the moderator coefficient is negative when Ž70 percent of rated
thermal power. Suitable physics measurements of moderator coefficient of reactivity will be made as
part of the startup program to verify analytic predictions. I

Unit 1 - Amendment No. 127
Unit 2 - Amendment No. 131

15.3.1-17

May 8, 1991

Spec 3.1.4
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The limitations of the moderator temperature coefficient are provided to ensure that the assumptions
used in the accident and transient analyses remain valid through each fuel cycle. This requirement is
waived during low power physics tests to permit measurement of reactor moderator coefficient and
other physics design parameters of interest. During physics tests, special operating precautions will
be taken. In addition, the strong negative Doppler coefficient(3 ) and the small integrated Ak/k would
limit the magnitude of a power excursion resulting from a reduction of moderator density.
Requiring that the source range instrumentation is registering a count rate Attributable to neutrons of
at least one (1) count per second insures that the source range instrumentation is functioning properly.
A functional source range instrument permits the operator to monitor neutron flux levels and to
observe the subcritical neutron multiplication during the positive reactivity addition of the reactor
t~rt11n
A

A

--

L.__4<See LCO 3.3.1 >1
The requirement that the reactor is not to be made critical below the Reactor Core Criticality Curve
provides assurance that a proper relationship between reactor coolant pressure and temperature will
be maintained during system heatup and pressurization. Heatup to this temperature will be
accomplished by operating the reactor coolant pumps. However, as provided in 10 CFR Part 50,
Appendix G, Section IV.A.3, the reactor core may be taken critical below this curve for the purpose
of low-level physics tests.
If the specified shutdown margin is maintained (Section 15.3.10), there is no possibility of an
accidental criticality as a result of an increase of moderator temperature or a decrease of coolant
pressure.l)F
The requirement for bubble formation in the pressurizer when the reactor has passed the threshold o|
1 percent subcriticality will assure that the reactor coolant system will not be solid when criticality i
achieved.
References:
(1 FSAR Table 3.2.1-1
(2)

FSAR Table 3.2.1-9

(3)

FSAR Figure 3.2.1-10

I<See LCOs 3.4.3 and 3.4.9 >

Unit 1 - Amendment No. 127
Unit 2 - Amendment No. 131

15.3.1-18

May 8, 1991
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Insert 3.1.3-01
ACTIONS
CONDITION

REQUIRED ACTION

COMPLETION TIME

A.

MTC not within upper
limit,

A.1

Establish
administrative limits
for RCS boron
concentration to
maintain MTC within
limit.

24 hours

B.

Required Action and
associated Completion
Time not met.

B.1

Be in MODE 2 with
keff < 1.0.

6 hours

Insert 3.1.3-02

SURVEILLANCE
SR

3.1.3.1

Verify MTC is within upper limits.

FREQUENCY

Once prior to
entering MODE I
after each
refueling

Justification For Deviations - NUREG-1431 Section 3.01.04
13-Nov-99
JFD Number

01

JFD Text
NUREG 1431 LCO 3.1.4 provides an option to specify the maximum upper MTC limit in the
LCO or to place the limit in a figure if the limit is variable. The maximum upper MTC limit for
Point Beach is variable, limited to a maximum of 5 pcm/degree F, when the reactor is critical at
less than or equal to 70% power and no greater than zero when power is greater than 70%.
While variable, the Point Beach limit changes as a single step change, making presentation in a
figure unnecessary.
The proposed ITS contains the upper MTC limit in the LCO, requiring the maximum upper MTC
limit to be within the limits specified in the COLR in addition to being less than or equal to 5
pcm/degree F for power levels less than or equal to 70% RTP and less than or equal to 0
pcm/degree F for power levels greater than 70% RTP, The proposed presentation preserves
the existing variable limitation without the need for a figure. In addition, other editorial changes
have been proposed to the Actions and Surveillance Requirements to reflect the variable limit.
ITS:

NUREG:

B 3.01.03

B 3.01.04

LCO 3.01.03

LCO 3.01.04

N/A

LCO 3.01.04.01 F 3.01.04-01
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Justification For Deviations - NUREG-1431 Section 3.01.04
13-Nov-99
JFD Number
02

JFD Text
The negative MTC limit and associated Surveillance Requirements have not been adopted in
the proposed ITS for Point Beach,
NUREG 1431 contains an LCO requirement and Surveillance Requirement SR 3.1.4.2 for a
lower MTC limit. This SR is not required to be performed until within 7 EFPD of reaching an
RCS boron concentration equivalent to a Rated Thermal Power (RTP) All Rods Out (ARO)
configuration of 300 ppm. Accordingly, this SR is not performed until late in core life, relying
upon design predictions and monitoring for a reactivity anomaly surveillance to assure operation
within limits for the majority of the fuel cycle.
The CTS does not contain an LCO requirement nor surveillances for the negative MTC limit.
The negative MTC limit is a design limit which is verified as part of the reload analysis review.
Proposed ITS LCO 3.1.2 "Core Reactivity" contains an SR (SR 3.1.2.1), which requires periodic
performance of a reactivity balance. SR 3.1.2.1 provides assurance that; the core is performing
as expected, reactivity is within design expectations and that the calculational models used to
design the core and generate the safety analysis are being met. Failure of this SR 3.1.2.1
results in entry into Required Actions A. 1 and A.2 of LCO 3.1.2. The Bases for these Actions
has been modified to specify examples of design calculations inputs which need to be verified,
of which MTC is one.
Calculation methodology/core design provides sufficient margin to the lower MTC limit.
Verification of design parameters and monitoring for reactivity anomalies provides adequate
assurance that the lower MTC limit will be met throughout core life. As such a specific LCO
limitation has not been adopted. Licensee control of the negative limit is adequate since the
negative limit is verified within the reload safety analysis, and is indirectly monitored through
periodic reactivity anomaly checks. The negative design limit will be controlled in accordance
with the 10 CFR 50.59 process. Therefore, the level of safety will be maintained. As such the
lower limit is considered non-bounding and appropriate Bases changes to reflect this have been
made.
ITS:

NUREG:

B 3.01.03

B 3.01.04

N/A

LCO 3.01.04 COND C
LCO 3.01.04 COND C RA C.1
SR 3.01.04.02
SR 3.01.04.03

SR 3.01.03.01

SR 3.01.04,01
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Justification For Deviations - NUREG-1431 Section 3.01.04
13-Nov-99
JFD Number
03

04

05

06

JFD Text
Reference to the General Design Criteria (GDC) of 10 CFR 50 Appendix A has been deleted
from the Bases of the Technical Specifications, substituting reference to the appropriate section
of the FSAR which specifies the Point Beach design criteria. Point Beach was constructed and
licensed prior to the GDC being issued. The Point Beach construction permit was issued prior
to the GDCs being issued in 1971. Point Beach was designed and constructed utilizing the
1967 proposed GDCs. Accordingly, reference has been provided to the appropriate criteria and
section of the Point Beach FSAR which provides explanation of Point Beach's design basis.
ITS:

NUREG:

B 3.01.03

B 3.01.04

The Bases for the proposed ITS have been modified to reflect the appropriate FSAR section.
There is no change of intent or purpose, this change is merely administrative. Based on this
renumbering, reference 4 is no longer necessary, as it duplicative of reference 2.
ITS:

NUREG:

B 3.01.03

B 3.01.04

Condition A.1 of NUREG 1431 LCO 3.1.4 is applicable when MTC is not within its upper limit,
and requires the establishment of administrative rod withdrawal limits. However, the act of
inserting control rods will restore MTC for that given configuration. The upper MTC limit is
calculated for an all rods out configuration as discussed in the LCO and associated Surveillance
Requirement. As such, this Condition is to remain in effect until the upper MTC limit is restored
to within limits in an all rods out condition. The proposed ITS Bases for Point Beach LCO 3.1.3
Action A. 1 has been modified to clarify that the upper MTC limit is violated if this limit is not met
in an all rods out configuration. This clarification is necessary to prevent misapplication of the
condition which could result in prematurely exiting the Required Action.
ITS:

NUREG:

B 3.01.03

B 3.01.04

The brackets have been removed and the proper plant specific information has been provided.
ITS:

NUREG:

B 3.01.03

B 3.01.04
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Justification For Deviations - NUREG-1431 Section 3.01.04
13-Nov-99
JFD Number
08

JFD Text
As indicated in the Bases for Action A.1 of NUREG LCO 3.1.4, RCS boron concentration is the
principle determining factor for the moderator temperature coefficient. Therefore, Action A.1 is
modified to require administrative limits on RCS boron concentration instead of control bank
withdrawal limits. These administrative controls ensure MTC is maintained within limits and
preserve the intent of Action A.1. In addition, as discussed in JFD 05, the upper MTC limit is
determined for an all rods out configuration, therefore, it is appropriate to place the control limits
on RCS boron concentration.
ITS:

NUREG:

LCO 3.01.03 COND A RA A. 1

LCO 3.01.04 COND A RA A.1
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3.1
3.1.ý) Moderator Temperature Coefficient (MTC)

LCO

Ire MIC snail De maintainea witnin the limits specitied Ir
the COLR.
The maximum upper limits
s~cfied in Figure 3.1.4-11.
lat_-hot

3.1.

~~The

upper MTC limits

the COLR.
70% RTP.

APPLICABILITY:

and

shall

be maintained within the limits specified

in

F

1

The maximum upper MTC limits shall be : 5 pcm/°F for power levels
s 0 pcm!°F for power levels

> 70% RTP.

MODE 1 and MODE 2 with ketf Ž 1.0 for the upper MTC limit,
1, 2, and 3 for the lower MTC limit.

IMODES
01102

1,-Ew~ith ke'ff
ýMODKE 2'

! 1. 0.

ACTIONS
CONDITION

A.

MTC not within upper
limit,

A.I

REQUIRED ACTION

COMPLETION TIME

Establish
administrative

24 hours

l l~imits for
S~boron
maintain MTC within

B.

02

Required Action and
associated Completion

Ti

concentration

B.1

Be in MODE 2 with
kef, < 1.0.

6 hours

C.1

Bei.

12 hours

__

_

ofCo

not met.

C.

MTC not within lower
limit.
__
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MTC

I

REACTIVITY CONTROL SYSTEMS

B 3.1
B 3.1.4

Moderator Temperature Coefficient (MTC)

I

Approved TSTF 136

Sto the Point Beach design criteria
BASESI
BACKGROUND

According lt

D

1(Ref.

1). the reactor core and its

interaction wi
e Reactor Coolant System (RCS) must be
designed for inherently stable power operation, even in the
possible event of an accident.
In particular, the net
reactivity feedback in the system must compensate for any
unintended reactivity increases.
The MTC relates a change in core reactivity to a change in
reactor coolant temperature (a positive MTC means that
reactivity increases with increasing moderator temperature:
conversely, a negative MTC means that reactivity decreases
with increasing moderator temperature).
The reactor is
designed to operate with a negative MTC over the largest
possible range of fuel cycle operation.
Therefore. a
coolant temperature increase will cause a reactivity
decrease, so that the coolant temperature tends to return
toward its initial value.
Reactivity increases that cause a
coolant temperature increase will thus be self limiting, and
stable power operation will result.

E
r eare
or

MTC values are predicted at selected burnups during the
safety evaluation analysis and are confirmed to be
acceptable by measurements.
Both initial and reload cores
designed so that the beginning of cycle (BOC) MTC is
less tha zero when THERMAL POWER is at RTP.
The actual
value of the MTC is dependent on core characteristics, such
as fuel loading and reactor coolant soluble boron
concentration.
The core design may require additional fixed
distributed poisons to yield an MTC at BOC within the range
analyzed in the plant accident analysis. The end of cycle
(EOC) MTC is also limited by the requirements of the
accident analysis.
Fuel cycles that are designed to achieve
high burnups or that have changes to other characteristics
are evaluated to ensure that the MTC does not exceed the EOC
limit.
The limitations on MTC are provided to ensure that the value
of this coefficient remains within the limiting conditions
assumed in the FSAR accident and transient analyses.
If the LCO limits are not met, the unit response during

WOG STS

B 3.1(1
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(continued)

Z

transients may not be as predicted.
The _ore
i
t
criter
tnto
criticality, or the
departure from nucleate boiling ratio criteria of the
approved correlation may be violated, which could lead to a
loss of the fuel cladding integrity.
.u

The SR~lfor measurement of t
MTC at the beginning •d :
;0@ @A9Iot the fuel cycle a~re adequate to confirm that the

I

M
r ins within its limits, since this coefficient
n n RCS
changes slowly, due principally to he
boron concentration associated with Tuel burnup.
--

APPLICABLE
SAFETY ANALYSES

14

The acceptance criteria for the specified MTC are:
a.

The MTC values must remain within the bounds of those
used in the accident analysis (Ref. 2): and

b.

The MTC must be such that inherently stable power
operations result during normal operation and
accidents, such as overheating and overcooling events.

The FSAR, Chapter F--(Ref. 2), contains analyses of
accidents that result in both overheating and overcooling o f
the reactor core. MTC is one of the controlling parameters
for core reactivity in these accidents.
Both the most
;ert
positive value and most negative value of the MTC are _
n'
3.1.4-7
important to safety and bQoundedj
B
Values used in the analyses consider worst case conditions
to ensure that the accident results are bounding (Ref.
3).

2

The consequences of accidents that cause core overheating
must be evaluated when the MTC is positive. Such accidents
include the rod withdrawal transient from either zero
efj[
or RTP, loss of main feedwater flow, and loss of
forcedreactor coolant flow. The consequences of accidents
that cause core overcooling must be evaluated when the MTC
is negative.
Such accidents include sudden feedwater flow
increase and sudden decrease in feedwater temperature.
In order to ensure a bounding accident analysis, the MTC is
assumed to be its most limiting value for the analysis
conditions appropriate to each accident.
The bounding value

WOG STS
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APPLICABLE SAFETY ANALYSIS
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(continued)

1

is determined by considering rodded and unrodded conditions,
whether the reactor is at full or zero power, and whether it
is the BOC or EOC life. The most conservative combination
appropriate to the accident is then used for the analysis

S(Ref. 2),.

L MTC values are bounded in reload safety

'steady state conditions at BOC and EOC.

[01

rachen'apox

cnditios
300 ppme

evaluations assuming
_i1 .: [ O i T•e•-!a tWi i q It

The mQ
w cureod

luentrt
may be

MTC satisfies Criterion 2 of the NRC Policy Statement.
Even
though it is not directly observed and controlled from the
control room, MTC is considered an initial condition process
variable because of its dependence on boron concentration.

C1 3 L ý _Approved TSTF 136
LCO 3.1,•SYequires thh'e MTC ýo bbe- wiTt~hFinn speciie

LCO
Insert B 3.1.4-3

02

within the
the COLR-to ensure that thee,
During thee reloadd
'
accident analysis,
assum
core satety evaluation, thee MIL is analyzed to determine
that its values remain within the bounds of the original
accident analysis during operation.

Assumptions made in safety analys es require that the MTC be
less positive than a given uper bound and more positive
Insert
B3.1.4-5
3.14-

Sva

than a given lower bound.
•he MTC is most posi t i •.a•
axmum upper
this upper bound must not be execeeded__T
hot zero power
limit occurs at BOC, allrARO),
condiions
e
takes on its most negtv
u-ven the lower bound becomes important. FThis LCO

exists to ensure that b-he
not exceeded.

upper

ounds

nd
+

m

uring operation-l t
,ejhe
conditions of t he LCO can
.Qnl 7sure~dthrough measurement.
The Surveillance
chec
at BOC
n MTC Crovide confirmation that the
MTC is behavin g as anticipatl'd so that the acceptance

The LCO establishes a maximum positive value that cannot
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exceeded.
line SOL
positive
limit
and spcýý
the EOC negaý
iits - ýfor
allow
COLR to
in the
Iare
establ-ished
unit to take
Thi
each particular cycle.
management and changes in unit
advantage of i

Soperc

APPLICABILITY

02ý

edule.

Technical Specifications place both LCD an
on
MTC. based on the safet
ssumptions described

a~bov___
In MODE 1. the limits on MTC must be maintained to ensure
that any accident initiated from THERMAL POWER operation
will not violate the design assumptions of the accident
analysis.
In MODE 2 with the reactor critical, the upper
limit must also be maintained to ensure that startup and
subcritical accidents (such as the uncontrolled CONTROL ROD
assembly or group withdrawal) will not violate the

Inet .144this

Su~sing

ACTIONS

A.

positive
_2

assumptions of the accident analysis. 7~e lower MTC lim
E 1,.
must be maý-nfa-ned in MUUEý 2 and T. lin additiýoD
olate the
to ensure that cooldown accidents will
In MODES 4, 5. and 6,
•
•__assumptions of the accident an
snce• no Design Basis Accidents
LCO is not appli
assumption are initiated from
afianalysis
nathe MT

08

I

thew

MTli
mits for>~ountr ý rk--jmust be established to ma•f~tain te'
C within its limits.,
he MTC becomes more negative with
ntro
"
on and ecreased bQron concentration.
A
)mpletion Time of 24 hours provides eoug time or
RCS
ral,,ifinQ thp mTC measurement and computing the required
ink withdrawal limits

M---.

As cycle burnup is increased, the RCS boron concentration '
will be reduced.
The reduced boron concentration causes the
MTC to become more negative. Using physics calculations,
the time in cycle life at which the calculated MTC will meet
the LCO requirement can be determined.
At this point in
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(continued)
core life Condition A no longer exists.
The unit is no
longer in the Required Action, so the administrative
-Witnhrawal Ilimits are no longer in effect,

B. I
If the required administrative
ithdrawal limits
re
not established within 24 hours, the unit
must be brought to
MODE 2 with keff < 1.0 to prevent operation with an MTC that
is more positive than that assumed in safety analyses.
The allowed Completion Time of 6 hours is reasonable, based
on operating experience, for reaching the required MODE from
full power conditions in an orderly manner and without
challenging plant systems.
C.1

EDf-1-

Exceeding the EOC MTC limit means that the safety
alysis
assumptions for the EOC accidents that use a
nding
negative MTC value may be invalid.
If t
OC MTC limit is
exceeded, the plant must be brought
a MODE or condition
in which the LCO requirements ar
ot applicable. To
achieve this status, the uni
ust be brought to at least
MODE 4 within 12 hours.
The allowed Co
tion Time is reasonable. ba sed on
operating
erience, for reaching the required MODE from
full p r conditions in an orderly manner and without
ch
enging plant systems.
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isonhwith
the LCO demands that the
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for
EOC
specified
than
the
"o~nditions. This measurement may be peerfor dd aat aany
sapolated to the
MAL POWER. but its results must be e
conda ions of RTP and all banks withdrn in order to make a
mparison with the LCO value00 Because the RTP MTC
proper
gative with further core
become moret
wil
value
depletion an tradually
boron concentrati/r
reduction, a 300 ppm SR
value of MTC s
ld necessariIy be less negative than the
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R
lay is sufficiently less
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d
EOC LCO limitive ful
than the
c
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Lea
m
suredt
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the 300 ppm Surveillance criterin is
limit will be met w
SR 3 .1.@ 3 is

mdified by

tise t:hat includesdhe f~llowing

IInsert B 3.1.4-08
reurmn .
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th EG i L---E--I
it. vlet thre
nueta
h C
• l -- _r •a)
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•
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to ssib
Eb
mhat the ExC limit on MT could be reached
before the planned EOCr Because theMTC changes
slowly with core depletion, the Frequeciy of
,to avoid
power days is sufFicie
exceeding
14 efdfective
the full
EOC limit.
The Surveillance limit for RTP boron concentrati n, of
60 ppm is conservative.
If the me asuredMTC at 60 •qpm
more positive than the 60 ppm Surveillance
S~is
limit,•
EOC limit will not be exceeded because
S~the of the
manner in which MTC changes with
S~gradual
core burnup,
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WCAP 9273-NP-A. "Westinghouse Reload Safety Evaluation
Methodology," July 1985.
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LCO 3.1.4 Bases Inserts
INSERT B 3.1.4-01
in combination with SR 3.1.2.1 (periodic core reactivity balance)

INSERT B 3.1.4-02
This SR requires verification of the MTC upper limits prior to entering MODE 1 in
order to demonstrate compliance with the MTC limits. Meeting this limit prior to
entering MODE 1 ensures that the limit will also be met at higher power levels.
Verification of the positive MTC limits is inferred from comparing the beginning of
core life isothermal temperature coefficient measurements obtained during physics
testing with core design predictions. Reasonable agreement with predicted values,
provide confirmation that the MTC is behaving as anticipated and is within
limits.
The periodic reactivity balance verifications required by LCO 3.1,2
provide further confirmation that the MTC is behaving as anticipated.

INSERT B 3.1.4-03:
to be maintained within the limits specified in the COLR, with an absolute
limit of • 5 pcm/!F for power levels • 70% RTP and • 0 pcm/°F for power levels
> 70% RTP established by the LCO.

INSERT B 3.1.4-04:
In MODE 2 with keff < 1.0, and MODES 3, 4. 5, and 6. this LCO is not
applicable, since no Design Basis Accidents using positive MTC as an analysis
assumption are initiated from these MODES,

INSERT B 3.1.4-05:
The MTC is most positive near beginning of core life with all rods out (ARO)
and the reactor at hot zero power conditions.

INSERT B 3.1.4-06:
The positive MTC limits are contained in the COLR to allow specifying limits
for each particular cycle. This permits the unit to take advantage of
improved fuel management and changes in unit operating schedule.

Insert B 3.1.4-07
The negative MTC limit is a design limit which is verified as part of the
reload analysis review. Analyses are performed utilizing the most negative
moderator temperature coefficient for the rodded core at end of life. As such
the lower limit is considered non-bounding.

LCO 3.1.4 Bases Inserts
Insert B 3.1.4-08
a. The SR is not required to be performed until 7 effective full power days
(EFPDs) after reaching the equivalent of an equilibrium RTP all rods out
(ARO) boron concentration of 300 ppm-

No Significant Hazards Considerations - NUREG-1431 Section 3.01.04
13-Nov-99
NSHC Number
A

NSHC Text
In accordance with the criteria set forth in 10 CFR 50.92, PBNP has evaluated this proposed
Technical Specifications change and determined it does not represent a significant hazards
consideration. The following is provided in support of this conclusion.
1. Does the change involve a significant increase in the probability or consequences of an
accident previously evaluated?
The proposed change involves reformatting and rewording of the current Technical
Specifications. The reformatting and rewording process involves no technical changes to
existing requirements. As such, this change is administrative in nature and does not impact
initiators of analyzed events or assumed mitigation of accident or transient events.
Therefore, this change does not increase the probability or consequences of an accident
previously evaluated.
2. Does the change create the possibility of a new or different kind of accident from any
accident previously evaluated?
The proposed change does not require a physical alteration of the plant (no new or different
type of equipment will be installed) or changes in parameters governing normal plant
operation. The proposed change will not impose any new or eliminate any old requirements.
Thus, this change does not create the possibility of a new or different kind of accident from
any accident previously evaluated.
3- Does this change involve a significant reduction in a margin of safety?
The proposed change will not significantly reduce the margin of safety because it has no
impact on any safety analysis assumptions. This change is administrative. As such, there is
no technical change to the requirements and, therefore, there is no reduction in the margin of
safety.
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No Significant Hazards Considerations - NUREG-1431 Section 3.01.04
13-Nov-99
NSHC Number
L.01

NSHC Text
1. Does the change involve a significant increase in the probability or consequences of an
accident previously evaluated?
This change does not result in any hardware changes. Actions restoring compliance with
specified Technical Specification limits and or Actions necessitating a unit shutting down a
unit for violation of the upper MTC limit are not initiator of any analyzed event. Establishing a
Completion Time to restore the upper MTC limit and shutdown actions if not restored does
not affect the probability of an accident. The consequences of accident previously evaluated
are the same as previously allowed, as consequences are not impacted by the time allowed
for restoration actions. Therefore, the proposed change does not involve a significant
increase in the probability or consequences of an accident previously evaluated.
2. Does the change create the possibility of a new or different kind of accident from any
accident previously evaluated?
The proposed change does not require a physical alteration of the plant (no new or different
type of equipment will be installed) or changes in parameters governing normal plant
operation. The proposed change will provide an 24-hour Completion Time to establish boron
concentration limits, which restore compliance with the upper MTC limits before requiring a
plant shutdown. Thus, this change does not create the possibility of a new or different kind of
accident from any accident previously evaluated.
3. Does this change involve a significant reduction in a margin of safety?
The proposed 24-hour Completion Time allowed to establish boron concentration limits prior
to requiring a unit shutdown provides enough time for evaluating the MTC measurement and
computing the required boron concentration limits. As cycle burnup is increased, the RCS
boron concentration will be reduced restoring compliance with the all rods out limit. As such,
any reduction in a margin of safety will be insignificant and offset by the benefit of avoiding an
unnecessary plant shutdown/transient.
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No Significant Hazards Considerations - NUREG-1431 Section 3.01.04
13-Nov-99
NSHC Number
M

NSHC Text
In accordance with the criteria set forth in 10 CFR 50.92, PBNP has evaluated this proposed
Technical Specifications change and determined it does not represent a significant hazards
consideration. The following is provided in support of this conclusion.
1. Does the change involve a significant increase in the probability or consequences of an
accident previously evaluated?
The proposed change provides more restrictive requirements for operation of the facility.
These more stringent requirements do not result in operation that will increase the probability
of initiating an analyzed event and do not alter the assumptions relative to the mitigation of an
accident or transient event. These more restrictive requirements continue to ensure process
variables, structures, systems and components are maintained consistent with the safety
analyses. Therefore, this change does not increase the probability or consequences of an
accident previously evaluated.
2. Does the change create the possibility of a new or different kind of accident from any
accident previously evaluated?
The proposed change does not require a physical alteration of the plant (no new or different
type of equipment will be installed) or changes in parameters governing normal plant
operation. The proposed change does impose different requirements. However, these
changes are consistent with assumptions made in the safety analysis. Thus, this change
does not create the possibility of a new or different kind of accident from any accident
previously evaluated.
3. Does this change involve a significant reduction in a margin of safety?
The imposition of more restrictive requirements either has no affect on or increases the
margin of safety. Each change is providing additional restrictions to enhance plant safety.
These changes are consistent with the safety analysis, Therefore, this change does not
involve a reduction in a margin of safety.
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MTC

3.1.3

3.1

REACTIVITY CONTROL SYSTEMS
Moderator Temperature Coefficient (MTC)

3.1.3

LCO

3.1.3

The upper MTC limits shall be maintained within the limits
specified in the COLR.
The maximum upper MTC limits shall
be • 5 pcm/°F for power levels •70% RTP and • 0 pcm/iF for
power levels > 70% RTP.

APPLICABILITY-

MODE 1,
MODE 2 with ke ; _>1 .

ACTIONS

CONDITION

REQUIRED ACTION

COMPLETION TIME

A.

MTC not within upper
limits,

A.I

Establish
administrative limits
for boron
concentration to
maintain MTC within
limits.

24 hours

B.

Required Action and
associated Completion
Time not met.

B.1

Be in MODE 2 with
k", < 1.0.

6 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE
SR

3.1.3.1

POINT BEACH

Verify MTC is within upper limits.

3.1.3-1

FREQUENCY
Once prior to
entering MODE I
after each
refueling

DRAFT REV.

A

MTC
B 3.1. 3

B 3.1
B 3.1.3

REACTIVITY CONTROL SYSTEMS
Moderator Temperature Coefficient (MTC)

BASES

BACKGROUND

According to the Point Beach Design Criteria (Ref.
1), the
reactor core and its interaction with the Reactor Coolant
System (RCS) must be designed for inherently stable power
operation, even in the possible event of an accident.
In
particular, the net reactivity feedback in the system must
compensate for any unintended reactivity increases.
The MTC relates a change in core reactivity to a change in
reactor coolant temperature (a positive MTC means that
reactivity increases with increasing moderator temperature;
conversely, a negative MTC means that reactivity decreases
with increasing moderator temperature)The reactor is
designed to operate with a negative MTC over the largest
possible range of fuel cycle operation.
Therefore. a
coolant temperature increase will cause a reactivity
decrease, so that the coolant temperature tends to return
toward its initial value.
Reactivity increases that cause a
coolant temperature increase will thus be self limiting, and
stable power operation will result.
MTC values are predicted at selected burnups during the
safety evaluation analysis and are confirmed to be
acceptable by measurements.
Both initial and reload cores
are designed so that the beginning of cycle (BOC) MTC is
less than or equal to zero when THERMAL POWER is at RTP.
The actual value of the MTC is dependent on core
characteristics, such as fuel loading and reactor coolant
soluble boron concentration.
The core design may require
additional fixed distributed poisons to yield an MTC at BOC
within the range analyzed in the plant accident analysis.
The end of cycle (EOC) MTC is also limited by the
requirements of the accident analysis. Fuel cycles that are
designed to achieve high burnups or that have changes to
other characteristics are evaluated to ensure that the MTC
does not exceed the EOC limit.
The limitations on MTC are provided to ensure that the value
of this coefficient remains within the limiting conditions
assumed in the FSAR accident and transient analyses.
If the

POINT BEACH

B 3.1.3-1

DRAFT REV. A

MTC
B3.1.3
BASES
BACKGROUND

(continued)
LCO limits are not met, the unit response during transients
The departure from nucleate
may not be as predicted.
boiling ratio criteria of the approved correlation may be
violated, which could lead to a loss of the fuel cladding
integrity.
The SR for measurement of the MTC at the beginning of the
fuel cycle in combination with SR 3.1,2.1 (periodic core
reactivity balance) are adequate to confirm that the MTC
remains within its limits, since this coefficient changes
slowly, due principally to changes in RCS boron
concentration associated with fuel burnup.

APPLICABLE
SAFETY ANALYSES

The acceptance criteria for the specified MTC are:
a.

The MTC values must remain within the bounds of those
2): and
used in the accident analysis (Ref.

b.

The MTC must be such that inherently st able power
operations result during normal operation and
accidents, such as overheating and overcooling events.

The FSAR, Chapter 14 (Ref- 2), contains analyses of
accidents that result in both overheating and overcooling of
MTC is one of the controlling parameters
the reactor core.
Both the most
for core reactivity in these accidents.
positive value and most negative value of the MTC are
The negative MTC limit is a design
important to safety.
limit which is verified as part of the reload analysis
review. Analyses are performed utilizing the most negative
moderator temperature coefficient for the rodded core at end
of life. As such the lower limit is considered non
bounding. Values used in the analyses consider worst case
conditions to ensure that the accident results are bounding
(Ref. 3).
The consequences of accidents that cause core overheating
Such accidents
must be evaluated when the MTC is positive.
include the rod withdrawal transient from either zero
(Ref. 2) or RTP. loss of main feedwater flow, and loss of
forced reactor coolant flow. The consequences of accidents

POINT BEACH

B 3.1.3-2
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MTC

B 3.1.3
BASES
APPLICABLE SAFETY ANALYSIS

(continued)

that cause core overcooling must be evaluated when the MTC
is negative.
Such accidents include sudden feedwater flow
increase and sudden decrease in feedwater temperature.
In order to ensure a bounding accident analysis, the MTC is
assumed to be its most limiting value for the analysis
conditions appropriate to each accident. The bounding value
is determined by considering rodded and unrodded conditions,
whether the reactor is at full or zero power, and whether it
is the BOC or EOC life. The most conservative combination
appropriate to the accident is then used for the analysis
(Ref. 2).
MTC values are bounded in reload safety
evaluations assuming steady state conditions at BOC and EOC.
MTC satisfies Criterion 2 of the NRC Policy Statement.
Even
though it is not directly observed and controlled from the
control room, MTC is considered an initial condition process
variable because of its dependence on boron concentration.

LCO

LCO 3.1.3 requires the MTC to be maintained within the
limits specified in the COLR, with an absolute limit of < 5
pcm/iF for power levels ! 70% RTP and • 0 pcm/iF for power
levels > 70% RTP established by the LCO.
During the reload
core safety evaluation, the MTC is analyzed to determine
that its values remain within the bounds of the original
accident analysis during operation.
Assumptions made in safety analyses require that the MTC be
less positive than a given upper bound and more positive
than a given lower bound.
The MTC is most positive near
beginning of core life with all rods out (ARO) and the
reactor at hot zero power conditions.
This LCO exists to
ensure that the upper bounds are not exceeded.
During operation the conditions of the LCO can only be
ensured through measurement.
The Surveillance check at BOC
on MTC in addition to periodic reactivity balance verifications
provide confirmation that the MTC is behaving as anticipated
so that the acceptance criteria are met.
The LCO establishes a maximum positive value that cannot be
exceeded,
The positive MTC limits are contained in the COLR
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MTC

B 3.1.3

BASES

to allow specifying limits for each particular cycle.
permits the unit to take advantage of improved fuel
management and changes in unit operating schedule.

This

APPLICABILITY

In MODE 1. the limits on MTC must be maintain ed to ensure
that any accident initiated from THERMAL POWER operation
will not violate the design assumptions of the accident
analysis.
In MODE 2 with the reactor critical the upper
limit must also be maintained to ensure that startup and
subcritical accidents (such as the uncontrolled CONTROL ROD
assembly or group withdrawal) will not violate the
assumptions of the accident analysis.
In MODE 2 with
keff < 1.0, and MODES 3, 4. 5, and 6, this LCO is not
applicable, since no Design Basis Accidents using positive
MTC as an analysis assumption are initiated from these
MODES,

ACTIONS

A.1
If the positive MTC limit determined for an all rods out
condition is violated, administrative limits for RCS boron
concentration must be established to maintain the MTC within
its limits.
The MTC becomes more negative with decreased
RCS boron concentration.
A Completion Time of 24 hours
provides enough time for evaluating the MTC measurement and
computing the required RCS boron concentration.
As cycle burnup is increased, the RCS boron concentration
will be reduced.
The reduced boron concentration causes the
MTC to become more negative.
Using physics calculations,
the time in cycle life at which the calculated MTC will meet
the LCO requirement can be determined.
At this point in
core life Condition A no longer exists. The unit is no
longer in the Required Action, so the administrative
concentration limits are no longer in effect.
B.1
If the required administrative concentration limits are not
established within 24 hours, the unit must be brought to
MODE 2 with k~ff < 1.0 to prevent operation with an MTC that
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MTC
B 3.1.3
BASES
ACTIONS

(continued)
is more positive than that assumed in safety analyses.
The allowed Completion Time of 6 hours is reasonable, based
on operating experience, for reaching the required MODE from
full power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR

3.1.3.1

This SR requires verification of the MTC upper limits prior to
entering MODE 1 in order to demonstrate compliance with the MTC
limits. Meeting this limit prior to entering MODE I ensures that
the limit will also be met at higher power levels. Verification
of the positive MTC limits is inferred from comparing the
beginning of core life isothermal temperature coefficient
measurements obtained during physics testing with core design
predictions. Reasonable agreement with predicted values provide
confirmation that the MTC is behaving as anticipated and is
within limits.
The periodic reactivity balance verifications
required by LCO 3.1.2 provide further confirmation that the
MTC is behaving as anticipated.
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