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Industry/TSTF Standard Technical Specification Change Traveler

Correction of Shutdown Margin Definition

Priority/Classification 1) Correct Specifications

NUREGs Affccted: 0] 1430 E] 1431 i] 1432 EJ 1433 EJ 1434

Description:
The current definition of "shutdown margin" in the CE NUREG is incorrect. Specifically, paragraph b. of the definition
states, "In MODES 1 and 2, the fuel and moderator temperatures are changes to the [nominal zero power design
levelJ." Under the CE core design methodology, the changes in fuel and moderator temperature are included in the
determination of the Control Element Assembly (CEA) Power Dcpendent Insertion Limits (PDIL) which are used to
ensure adequate shutdown margin in MODES I and 2. The requirements on CEAs are given in paragraph A of the
definition. Paragraph b. is inaccurate and confusing and is proposed for elimination.

In addition, the assurance of shutdown margin in Modes 1 and 2 is based solely on CEAs. When CEAs are inoperable,
calculating Shutdown Margin, as required in many Actions, is inappropriate for CE plants. Specifically, CEA
alignment and insertion specifications (and associated STEs) that have Actions that require verification of Shutdown
Margin and, if needed, boration, are incorrect for CE plants. If the CEAs are above the PDIL, there is adequate
Shutdown Margin. If not. restoring the CEAs to within their limits will restore the Shutdown Margin. Under the CE
designs boration is not an appropriate action to restore shutdow n margin. Therefore, these Actions have been removed.

Justification:
The previous CE standard Technical Specifications, NUREG-0212, Rev. 3 (12/1981) defined Shutdown Margin as
"SHUTDOWN MARGIN shall be the instantaneous amount of reactivity by which the reactor is subcritical or would be
subcritical from its present condition assuming:
a. No change in part length control element assembly position, and
b. All full length control element assemblies (shutdown and regulating) are fully inserted except for the single assembly
of highest reactivity worth which is assumed to be fully withdrawn".

The proposed CE Restructured Standard Technical Specifications and Bases, CEN-355, submitted to the NRC on May
26, 1989, contained the same definition of Shutdown Margin.

NUREG-1432, Rev. 0 and Rev. I contain the additional Shutdown Margin requirement to consider fuel and moderator
temperature changes.

As the CE methodology used to establish the Power Dependent Insertion Limits (PDIL) on the CEAs considers the
instantaneous insertion of reactivity following a reactor trip, including the associated changes in fuel and moderator
temperature, this portion of the Shutdown Margin definition is inaccurate, as these changes are included in the CEA
worth discussed in paragraph A.

Regarding the elimination of CEA Actions that require the verification of Shutdowvn Margin, the CE ITS (NUREG-
1432) does not contain a Shutdown Margin requirement in Modes 1 and 2. The Background section of the Bases for
Specification 3. 1.1 states "During power operation, SDM control is ensured by operating with the shutdown CEAs fully
withdrawn and the regulating CEAs within the limits of LCO 3.1.7, 'Regulating Control Element Assembly (CEA)
Insertion Limits.' When the unit is in the shutdown and refueling modes, the SDM requirements are met by means of
adjustments to the RCS boron concentration." The current Shutdown Margin definition and the CEA Actions requiring
the verification of [4.5%/6] Shutdown Margin force computation of Shutdown Margin that is not reflected in the safety
analyses which presume that the scram worth available is that given by the PDIL at the initial power level. Such a
computation of Shutdown Margin has no direct relationship to the scram worth used in the safety analyses covering
power conditions. As such, this computation can falsely and misleadingly confirm that the current condition is
acceptable when. in fact, it is not.
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OG Revision 0 Revision Status: Active Next Action:

Revision Proposedby: Calvert Cliffs

Revision Description:
Original Issue

Owners Group Review Information
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Owners Group Comments
Based on ABB/CE analysis presented at January 23, 1996 CEOG Conversion Task Force meeting.
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9/18/96 - Review pending.
3/18/97 - NRC disagrees with change. CEOG to arrange meeting between ABB/CE technical experts and
NRC SRXB reviewers to discuss change.
3/30/97 - Meeting scheduled for April 16, 1997 at One White Flint.
4/17/97 - Following meeting with CEOG and ABB/CE, reviewer recommends approval. C. Grimes
requested verification that change does not apply the NUREG-1431.
4/22/97 As a result of a meeting between NRC reviewer, SRXB and CEOG, NRC will accept changes &
recommend approval. Reviewer comment: TCE Accident Analysis results in CEA insertion limits, some of
which are more conservative than aprescribed SDM calc. Analysis does not lend itself to straightfonrard
SDM calculations, such as in W (which assumes a fixed rod insertion in their SDM calcs.)-CE specific-if
cannot restore insertion limits in 2 hrs =>S/D.
4/23/97 - WOG confirmed that existing Actions are appropriate for Westinghouse design and that TSTF-67
does not apply. CEOG informed R. Tjader.
5/2/97 C. Grimes returned to reviewer to supplement comments with a note-to-file describing SRXB's
involvement in meetings with CEOG to clarify differences between CE and Westinghouse methodologies.

Final Resolution: NRC Approves Final Resolution Date: 11-Aug-97

Incorporation Into the NUREGs

File to BBS/LAN Date: TSTF Informed Date: TSTF Approved Date:

NUREG Rev Incorporated:

Affected Technical Specirications
1.1 Shutdown Margin
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Bkgnd 3.1.1 Bases

S/A 3.1.1 Bases

AppI. 3.1.1 Bases

Action 3.1 .5.A

Action 3.1 .5.A Bases

Action 3.1 .5.B

Action 3.1.5.B Bases

Appl. 3.1.6 Bases

Action 3.1.6.A

Action 3.1 .6.A

S/A 3.1.7 Bases

Action 3.1 .7.A

Action 3.1.7.A Bases

Action 3.1 .7.D

Action 3.1 .7.D Bases

Bkgnd 3.1.8 Bases

ICO 3.1.8

ICO 3.1.8 Bases

Bkgnd 3.1.9 Bases

S/A 3.1.9 Bases

ICO 3.1.9

LCO 3.1.9

ICO 3.1.9 Bases

ICO 3.1.9 Bases

Action 3.1 .9.B

Shutdown Margin (SDM) Tavg > 200 F (Analog and Digital)

Shutdown Margin (SDM) Tavg >. 200 F (Analog and Digital)

Shutdown Margin (SDM) Tavg > 200 F (Analog and Digital)

CEA Alignment (Analog and Digital)

CEA Alignment (Analog and Digital)~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

iCEA Alignment (Analog and Digital)

CEA Alignment (Analog and Digital)

Sh; dw CEA lgm nsetot Lmt (Analog and Dig ital)

Shutdown CEA Insertion Umits (Analog and Digital)

Shutdown CEA Insertion Uimits (Analog and Digital)

Regultiong CEA Insertion Limits (Analog and Digital)

Regulating CEA Insertion Umits (Analog and Digital)

Regulating CEA Insertion Umits (Analog and Digital)

Regulating CEA Insertion Limits (AagndDigital)

Regulating CEA Insertion Limits (Digital)

SpRecialatest CException (STE) ShutdaowMagn(al)

Special Test Exception (STE) - Shutdowvn Margin (Analog)

Special Test Exception (STE) - Shutdown Margin (Analog)

Special Test Exception (STE) -Shutdown Margin (Digialo)

Special Test Exception sTE -MdShutado2w(nMalog)n(~g

Special Test Exceptions (SE- ModES 1 and 2 (Analog)

Special Test Exception (STE) - Shutdown Margin (Digital)

Special Test Exception (STE) - Shutdown Margin (Digital)

Special Test Exceptions -Modes 1 and 2 (Analog)

Special Test Exception (STE) - MODES 1 and 2 (Analog)

Change Description: Deleted

SSpecial Test Exceptions - Modes 1 and 2 (Analog)

Change Description: Delete

.

. -

. .

.

. .

.

.

.

Action 3.1.9.8 Bases
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Action 3.1.9.C

Action 3.1.9.C Bases

SR 3.1.9.2

Special Test Exception (STE) - MODES 1 and 2 (Analog)

Change Description: Renumbered to 'B'

Special Test Exceptions - Modes 1 and 2 (Analog)

Change Description: Rename to BE

Special Test Exception (STE) - MODES I and 2 (Analog)

Change Description: Deleted

Special Test Exceptions - Modes 1 and 2 (Analog)

Change Description: Delete

Special Test Exceptions - Modes 1 and 2 (Digital)

SR 3.1.9.2 Bases

S/A 3.1.10 Bases

LCO 3.1.10 Special Test Exception (STE)- MODES I and 2 (Digital)

LCO 3.1.10 Bases Special Test Exceptions - Modes 1 and 2 (Digital)

Action 3.1.10.B Special Test Exception (STE) - MODES I and 2 (Digital)

Change Description: Deleted

Action 3.1.1 0.8 Bases Special Test Exceptions - Modes 1 and 2 (Digital)

Change Description: Delete

Action 3.1 .10.C Special Test Exception (STE) - MODES 1 and 2 (Digital)

Change Description: Renumbered to "B"

Action 3.1.10.C Bases Special Test Exceptions - Modes 1 and 2 (Digital)

Change Description: Rename to FB"

SR 3.1.10.2 Special Test Exception (STE) - MODES 1 and 2 (Digital)

Change Description: Deleted

SR 3.1.10.2 Bases Special Test Exceptions - Modes 1 and 2 (Digital)

Change Description: Delete

4/2/98 -

Traveler Rev. 2. Copyright (C) 1997, Excel Services Corporation. Use by Excel Services associates, utility clients, and the U.S. Nuclear Regulatory
Commission is granted. All other use without wiiten permission is prohibited.



Definitions
1.1

75 TF-67
(continued)1.1 Definitions

RATED THERMAL POWER
(RTP)

REACTOR PROTECTIVE
SYSTEM (RPS) RESPONSE
TIME

SHUTDOWN MARGIN (SDM)

STAGGERED TEST BASIS

RTP shall be a total reactor core heat transfer
rate to the reactor coolant of [3410] MWt.

The RPS RESPONSE TIME shall be that time interval
from when the monitored parameter exceeds its RPS
trip setpoint at the channel sensor until
electrical power to the CEAs drive mechanism is
interrupted. The response time may be measured by
means of any series of sequential, overlapping, or
total steps so that the entire response time is
measured.

SDM shall be the instantaneous amount of
reactivity by which the reactor is subcritical or
would be subcritical from its present condition
assuming:

a. All full length CEAs (shutdown and regulating)
are fully inserted except for the single CEA
of highest reactivity worth, which is assumed
to be fully withdrawn. However, with all CEAs
verified fully inserted by two independent
means, it is not necessary to account for a
stuck CEA in the SDM calculation. With any
CEAs not capable of being fully inserted; the
reactivity worth of these CEAs must be
accounted for in the determination of SDTM quad

b,/ In)IODESA and2 theafuel vd mode ator/ --7

-3,01 -e There is no change in part length CEA
position. I

A STAGGERED TEST BASIS shall consist of the
testing of one of the systems, subsystems,
channels, or other designated components during
the interval specified by the Surveillance
Frequency, so that all systems, subsystems,
channels, or other designated components are
tested during n Surveillance Frequency intervals,
where n is the total number of systems,
subsystems, channels, or other designated
components in the associated function.

(continued)

C EOG STS 1.1-6 Rev 1, 04/07/95



CEA Alignment (Analog)
3.1.5

Ts 7F-67
3.1 REACTIVITY CONTROL SYSTEMS

3.1.5 Control Element Assembly (CEA) Alignment (Analog)

LCO 3.1.5

APPLICABILITY:

All CEAs shall be OPERABLE and aligned to within [7] inches
(indicated position) of their respective group [, and the
CEA motion inhibit and the CEA deviation circuit shall be
OPERABLE].

MODES 1 and 2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more regulating A.1 Reduce THERMAL POWER 1 hour
CEAs trippable and to < 70% RTP.
misaligned from its
group by > [7 inches] AN
and < [15 inches].

~~~~~A. A2. 1 eri fy is _,hu
OR / 4 /k.

One regulating CEA OR
trippable and
misaligned from its in.2 n ate boratiI o 1 hour
group by tore SDM
> [15 inches]. I mit.

A$71 Restore the 2 hours
at misaligned CEA(s) to

within [7 inches]
(indicated position)
of its group.

OR

(continued)

CEOG STS 3.1-8 Rev 1, 04/07/95



CEA Alignment (Analog)
3.1.5

/ S 7'-- 6 7
ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

of the CEAs in the
(e5 group to within

[7 inches] (indicated
position) of the
misaligned CEA(s)
while maintaining the
insertion limit of
LCO 3.1.7,
'Regulating Control
Element Assembly
(CEA) Insertion
Limits."

B. One or more shutdown B.1 Reduce THERMAL POWER 1 hour
CEAs trippable and to < 70% RTP.
misaligned from its
group by > [7 inches] AN
and < [15 inches].

. B.2. / ve~~~rifyis1h
OR / &k

One shutdown CEA
trippable and
misaligned from its B .2 In ate bora on to our
group by /store SD o within
> [15 inches].

B1t Restore the 2 hours
_) misaligned CEA(s) to
4:5 within [7 inches]

(indicated position)
of its group.

(continued)
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Shutdown CEA Insertion Limits (Analog)
3.1.6

_ T5 7,4 / O 6
3.1 REACTIVITY CONTROL SYSTEMS

3.1.6 Shutdown Control Element Assembly (CEA) Insertion Limits (Analog)

LCO 3.1.6

APPLICABILITY:

All shutdown CEAs shall be withdrawn to > [129] inches.

MODE 1,
MODE 2 with any regulating CEA not fully inserted.

…--------------------NOTE…---------------…-----------
This LCO is not applicable while performing SR 3.1.5.5.
____________________________________________________________

CEOG STS 3.1-13 Rev 1, 04/07/95



Regulating CEA Insertion Limits (Analog)
3.1.7

-F TF-;Z6 •7
3.1 REACTIVITY CONTROL SYSTEMS

3.1.7 Regulating Control Element Assembly (CEA) Insertion Limits (Analog)

LCO 3.1.7

APPLICABILITY:

The power dependent insertion limit (PDIL) alarm circuit.
shall be OPERABLE, and the regulating CEA groups shall be
limited to the withdrawal sequence and to the insertion
limits specified in the COLR.

MODES 1 and 2.

--------------------- …-------NOTE…----------------------------
This LCO is not applicable while performing SR 3.1.5.5 [or
during reactor power cutback operation].

ACTIONS

CEOG STS 3. 1-15 Rev 1, 04/07/95



Regulating CEA Insertion Limits (Analog)
3.1.7

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A (2 Reduce THERMAL POWER 2 hours
to less than or equal
to the fraction of
RTP allowed by the
CEA group position
and insertion limits
specified in the
COLR.

B. Regulating CEA groups B.1 Verify short term 15 minutes
inserted between the steady state
long term steady state insertion limits are
insertion limit and not exceeded.
the transient
insertion limit for OR
> 4 hours per 24 hour
interval. B.2 Restrict increases in 15 minutes

THERMAL POWER to
< 5% RTP per hour.

C. Regulating CEA groups C.1 Restore regulating 2 hours
inserted between the CEA groups to within
long term steady state limits.
insertion limit and
the transient
insertion limit for
intervals > 5
effective full power
days (EFPD) per
30 EFPD interval or
> 14 EFPD per
365 EFPD.

D. PDIL alarm circuit D.1 Perform SR 3.1.7.1. 1 hour
inoperable.

AND

(continued)

7.-,7
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STE-SDM (Analog)
3.1.8

31 R 7ETO- 6 O7
3.1 REACTIVITY CONTROL SYSTEMS

3.1.8 Special Test Exception (STE)- SHUTDOWN MARGIN (SDM) (Analog)

LCO 3.1.8

APPLICABILITY:

The SDM requirements of LCO 3.1.1, SHUTDOWN MARGIN (SDM)
T > 200F," and the regulating control element assembly
(tEN) insertion limits of LCO 3.1.7, "Regulating Control
Element Assembly (CEA) Insertio may be suspended
for measurement of CEA worth< pr0 provided shutdown
reactivity equivalent to at least the highest estimated CEA
worth (of those CEAs actually withdrawn) is available for
trip insertion.

MODES 2 and 3 during PHYSICS TESTS.

----------------------------NOTE----------------------------
Operation in MODE 3 shall be limited to 6 consecutive hours.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Any CEA not fully A.1 Initiate boration to 15 minutes
inserted and less than restore required
the above shutdown shutdown reactivity.
reactivity equivalent
available for trip
insertion.

OR

All CEAs inserted and
the reactor
subcritical by less
than the above
shutdown reactivity
equivalent.

-i *

CEOG STS 3.1-18 Rev 1, 04/07/95



STE-MODES 1 and 2 (Analog)
3.1.9

7• 7 ,67
3.1 REACTIVITY CONTROL SYSTEMS

3.1.9 Special Test Exception (STE)-MODES 1 and 2 (Analog)

LCO 3.1.9 During the performance of PHYSICS TESTS, the requirements of

LCO 3.1.4,
LCO 3.1.5,
LCO 3.1.6,

LCO 3.1.7,

"Moderator Temperature Coefficient (MTC)";
"Control Element Assembly (CEA) Alignment";
"Shutdown Control Element Assembly (CEA)
Insertion Limits";
"Regulating Control Element Assembly (CEA)
Insertion Limits";
"Total Planar Radial Peaking Factor (FXY
"Total Integrated Radial Peaking Factor (Fr)'; and
"AZIMUTHAL POWER TILT (TQ)"

LCO 3.2.2,
LCO 3.2.3,
LCO 3.2.4,

may be suspended, provided

21 YHERML PWER s rstricted to the test power plateau,
'~'gwhch hal no exeed 85X RTQt

APPLICABILITY: MODES 1 and 2 during PHYSICS TESTS. I *.1^

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Test power plateau A.1 Reduce THERMAL POWER 15 minutes
exceeded. to less than or equal

to test power
plateau.

(continued)

CEOG STS 3. 1-20 Rev 1, 04/07/95



STE-MODES I and 2 (Analog)
3.1.9

TS7T-67

SURVEILLANCE REQUIREMENTS _

SURVEILLANCE FREQUENCY

SR 3.1.9.1 Verify THERMAL POWER is equal to or less 1 hour
than the test power plateau.

fl -'stm -is 2:

CEOG STS 3.1-21 Rev 1, 04/07/95



SDM-Tavg > 200'F (Analog)
B 3.1.1

./ S TF--6 7
B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.1 SHUTDOWN MARGIN (SDM)-T 8 9 > 200'F (Analog)

BASES

BACKGROUND The reactivity control systems must be redundant and capable
of holding the reactor core subcritical when shut down under
cold conditions, in accordance with GDC 26 (Ref. 1).
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 of all control
element assemblies (CEAs), assuming the single CEA 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 CEAs and soluble boric acid in the Reactor Coolant
System (RCS). The CEA e qte
wactivivy e es ofthe fu d wateFemtatureichanaes I

eiccomp ryn b wer Mrel Pifingds ove b15e sydg e fr6& [f K /
loadK o fod., n addftote;~ l oeh '~~
bo Jinsstemfi~r~~s SDM curing power operation and

E~caa~leof akigth cre subcritical rapidly enough to
prevent exceeding acceptable fuel damage limits, assuming
that the CEA of highest reactivity worth remains fully
withdrawn.

The soluble boron system
during operation and all
and maintain the reactor

can compensate for fuel depletion
xenon burnout reactivity changes,
subcritical under cold conditions.

During power operation, SDM control is ensured by operating
with the shutdown CEAs fully withdrawn and the regulating
CEAs within the limits of LCO 3.1.7, "Regulating Control
Element Assembly (CEA) Insertion Limits." When the unit is
in the shutdown and refueling modes, the SDM requirements
are met by means of adjustments to the RCS boron
concentration.

(continued)
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SDM-T... > 200 F (Anal og)
B 3.1.1

-T• T5- 7
BASES

APPLICABLE power, and THERMAL POWER does not violate the Safety Limit
SAFETY ANALYSES (SL) requirement of SL 2.1.1.

(continued)
In addition to the limiting MSLB transient, the SDM
requirement must also protect against:.

a. Inadvertent boron dilution; 3

b. An uncontrolled CEA withdrawal from a subcritical
o~~ndition;

c. Startup of an inactive reactor coolant pump (RCP); and

d. CEA ejection.

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 withdrawal of CEAs from subcri ticalc
conditions 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 withdrawal of CEAs also produces a time
dependent redistribution of core power.

Depending on the system initial conditions and reactivity
insertion rate, the uncontrolled CEA withdrawal transient is
terminated by either a high power trip or a high pressurizer
pressure trip. In all cases, power level, RCS pressure,
linear heat rate, and the DNBR do not exceed allowable
limits.

The startup of an inactive RCP will not result in a 'cold
water" criticality, even if the maximum difference in
temperature exists between the SG and the core. The maximum
positive reactivity addition that can occur due to an
inadvertent RCP start is less than half the minimum required

(continued)
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SDM-T 84, > 200'F (Analog)
B 3.1.1

-7-:5 71--97
BASES

APPLICABLE SDM. An idle RCP cannot, therefore, produce a return to
SAFETY ANALYSES power from the hot standby condition.

(continued)
SDM satisfies Criterion 2 of the NRC Policy Statement.

LCO The MSLB (Ref. 2) and the boron dilution (Ref. 3) accidents
are the most limiting analyses that establish the SDM value
of the LCO. For MSLB accidents, if the LCO 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 LCO is violated, then
the minimum required time assumed for operator action to
terminate dilution may no longer be applicable.

SDM is a core physics design condition that can be ensured
through CEA positioning (regulating and shutdown CEA) and
through the soluble boron concentration.

.d

APPLICABILITY In MODES 3 and 4, the SDM requirements are applicable to
provide sufficient negative reactivity to meet the
assumptions of the safety analyses discussed above. In
MODES 1 and 2, SDM is ensured by complying with LCO 3.1.6,
"Shutdown Control Element Assembly (CEA) Insertion Limits,*
and LCO 3.1.7.hf Tfhe insertion Imits of LwO 3.1..6 o----

tautmatcX yJ~olatgee7ne5fMmustL alc ~ted y
ob~~~~for~~~i ~~;0 'tocift aacec~SatiCO vtons Ifri'h

CtreacA~ivity~effece i aeSecti 1.R- int
lERE ,5MMto ddrsse byLOU$.12, 5HUU WN MARGIN

(SDM) -TV • 200F." In MODE 6, the shutdown reactivity
requirements are given in LCO 3.9.1, 'Boron Concentration."

ACTIONS

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
boration will be continued until the SDM requirements are
met.

(continued)
II
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CEA Alignment (Analog)
B 3.1.5

BASES 6

LCO SDMS, all of which may constitute initial conditions
(continued) inconsistent with the safety analysis.

APPLICABILITY The requirements on CEA OPERABILITY and alignment are
applicable in MODES 1 and 2 because these are the only MODES
in which neutron (or fission) power is generated, and the
OPERABILITY (e.g., trippability) and alignment of CEAs have
the potential to affect the safety of the plant. In
MODES 3, 4, 5, and 6, the alignment limits do not apply
because the CEAs are bottomed, and the reactor is shut down
and not producing fission power. In the shutdown Modes, the
OPERABILITY of the shutdown and regulating CEAs has the
potential to affect the required SDM, but this effect can be
compensated for by an increase in the boron concentration of
the RCS. See LCO 3.1.1, "SHUTDOWN MARGIN (SDM) -T
> 200*F," for SDM in MODES 3, 4, and 5, and LCO 3.r.1,
"Boron Concentration," for boron concentration requirements
during refueling.

ACTIONS A.1, A. 2 2.2 .9.i. a I

A CEA may become misaligned, yet remain trippable. In this
condition, the CEA can still perform its required function
of adding negative reactivity should a reactor trip be
necessary.

If one or more regulating CEAs are misaligned by
> [7 inches] and < {15 inches] but trippable, or one
regulating CEA is misaligned by > [15 inches] but trippable,
continued operation in MODES 1 and 2 may continue rovided
wit 1C,. the power is reduced to < 70% RTP

and within 2 hours the misaligned CEAts-ii
a pignd within [7 inches] of its group, or the misaligned
CEA's group is aligned within [7 inches] of the misaligned
CEA(s).

Xenon redistribution in the core starts to occur as soon as
a CEA becomes misaligned. Reducing THERMAL POWER in
accordance with Figure 3.1.5-1 (in the associated LCO)
ensures acceptable power distributions are maintained
(Ref. 6). For small misalignments (< [15 inches]) of the
CEAs, there is:

(continued)
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CEA Alignment (Analog)
B 3.1.5

BASES

ACTIONS A.1. A.2.1. A.2.2. A.3.1. and A.3.2 (continued)

a. A small effect on the time dependent long term power
distributions relative to those used in generating
LCOs and limiting safety system settings (LSSS)
setpoint-p

b. A ffec available SDM; and

C. A small effect on the ejected CEA worth used in the
accident analysis.

With a large CEA misalignment (T [15 inches]), however, this
misalignment would cause distortion of the core power
distribution. This distortion may, in turn, have a
significant effect onAPA-'

'~- fiJ'he ime dependent, long term power distributions
.relative to those used in generating LCOs and LSSS

ec e , . setpoint __>

Om. e ejected CEA worth used in the accident analysi

Therefore, this condition is limited to a single CEA
misalignment, while still allowing 2 hours for recovery.

In both cases, a 2 hour time period is sufficient to:

a. Identify cause of a misaligned CEA;

b. Take appropriate corrective action to realign the
CEAs; and

c. Minimize the effects of xenon redistribution.

If a CEA is untrippable, it is not available for reactivity
insertion during a reactor trip. With an untrippable CEA,
meeting the insertion limits of LCO 3.1.6 and LCO 3.1.7 does
not ensure that adequate SDM exists. is con ion, an
a il~ona ~) owanc~ mus e e or thworth the/
ffe tedPEA when alcula ng th e[vai ble S . Thi i s
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CEA Alignment (Analog)
B 3.1.5

BASES

ACTIONS A.I. A.2.l. A.2. ontinued)

fp ied yinraing th iiS Sbm-n conpahtratio2 n
O r arWs sufcentreb Ierfo >the SDM,~ua I n

B.1. 8.2.1. B.2.2.. and B.3

If one or more shutdown CEAs are misaligned by > 17 inches]
and < [15 inches] but trippable, or one shutdown CEA is
misaligned by > [15 inches] but trippable, continued
operation in MODES I and 2 may continue, provided within
1 hour the power is reduced to < 70% RT

rg"~05-ur ~t~nrd within 2 hours the mis A(s) is
-i11-~Ir~ritETh [7 inches) of its group.

C.1. C.2.1. and C.2.2

The CEA motion inhibit permits CEA motion within the
requirements of LCO 3.1.7, "Regulating Control Element
Assembly (CEA) Insertion Limits," and prevents regulating
CEAs from being misaligned from other CEAs in the group.

Performing SR 3.1.5.1 within 1 hour and every 4 hours
thereafter, is considered acceptable in view of other
information continuously available to the operator in the
control room.

With the CEA motion inhibit inoperable, a Completion Time of
6 hours is allowed for restoring the CEA motion inhibit to
OPERABLE status, or placing and maintaining the CEA drive
switch in either the 'off' or 'manual' position, fully
withdrawing the CEAs in groups 3 and 4, and withdrawing all
CEAs in group 5 to < 5% insertion.

Placing the CEA drive switch in the "off" or 'manual'
position ensures the CEAs will not move in response to
Reactor Regulating System automatic motion commands.
Withdrawal of the CEAs to the positions required in the
Required Action C.2.2 ensures that core perturbations in
local burnup, perking factors, and SDM will not be more
adverse than the Conditions assumed in the safety analyses
and LCO setpoint determination (Ref. 6).

(continued)
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Shutdown CEA Insertion Limits (Analog)
B 3.1.6

:7s v71- 6 7
BASES -

APPLICABLE As such, the shutdown CEA insertion limits affect safety
SAFETY ANALYSES analyses involving core reactivity, ejected CEA worth, and

(continued) SDM (Ref. 3).

The shutdown CEA insertion limits satisfy Criterion 2 of the
NRC Policy Statement.

LCO The shutdown CEAs must be within their insertion limits any
time the reactor is critical or approaching criticality.
This ensures that a sufficient amount of negative reactivity
is available to shut down the reactor and maintain the
required SDM following a reactor trip.

APPLICABILITY The shutdown CEAs must be within their insertion limits,
with the reactor in MODES 1 and 2. The Applicability in
MODE 2 begins anytime any regulating CEA is not fully
inserted. This ensures that a sufficient amount of negative
reactivity is available to shut down the reactor and
maintain the required SDM following a reactor trip.1.2,~

"SHpUTDO MARGI (SD)- if 200 Fn~ts~," fortD requirementsp

vfserto Adis 0e Drill b'er fij~ by pror ga
t reetvit' baac a>~toton nsid 9 tz'itdY,
mictivt efet n ses S fcion Sf31..)_ilOE3
4, Cor 6,the shutdown CEAs ar-efully inserted in the core

and contribute to the SDM. Refer to LCO 3.1.1 and 3.1.2,
-SHUTDOWN MARGIN (SDM) -T. 200" F.' for SDM requirements
in MODES 3, 4, and 5. LCW 3.9.1, "Boron Concentration,"
ensures adequate SDM in MODE 6.

This LCO has been modified by a Note indicating the LCO
requirement is suspended during SR 3.1.5.5. This SR
verifies the freedom of the CEAs to move, and requires the
shutdown CEAs to move below the LCO limits, which would
normally violate the LCO.

ACTIONS A.1

Prior to entering this condition, the shutdown CEAs were
fully withdrawn. If a shutdown CEA(s) is then inserted into
the core, its potential negative reactivity is added to the

(continued)
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Shutdown CEA Insertion Limits (Analog)
B 3.1.6

(7S 7:F- 6 -7
BASES

ACTIONS A.I.I. A.1.2. and A.2 (continued)

core as it is inserted. If baon co entrat-on is not
c <gia ~ed at/this tome, PROM s t1uld n chan . Thi , how/ver,
iy verif d wit n iour or bo tion js init ted t/bryhg
'the SD to wi in mit if th CEA(s is nozrestore'd
with lim s pror tothis me.

If the CitEs) is not restored to within limits within 1 hour
(ivy-[he 5c;Z6S~wFE~hi~pims then an additional 1 hour is

allowed forrestoring the CEA(s) to within limits. The
2 hour total Completion Time allows the operator adequate
time to adjust the CEA(s) in an orderly manner and is
consistent with the required Completion Times in LCO 3.1.5,
'Control Element Assembly (CEA) Alignment."

B.1

When Required Action A.1 or A.2 cannot be met or completed
within the required Completion Time, a controlled shutdown
should be commenced. The allowed Completion Time of 6 hours
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 3.1.6.1
REQUIREMENTS

Verification that the shutdown CEAs are within their
insertion limits prior to an approach to criticality ensures
that when the reactor is critical, or being taken critical,
the shutdown CEAs will be available to shut down the
reactor, and the required SDM will be maintained following a
reactor trip. This SR and Frequency ensure that the
shutdown CEAs are withdrawn before the regulating CEAs are
withdrawn during a unit startup.

Since the shutdown CEAs are positioned manually by the
control room operator, verification of shutdown CEA position
at a Frequency of 12 hours is adequate to ensure that the
shutdown CEAs are within their insertion limits. Also, the
12 hour Frequency takes into account other information
available to the operator in the control room for the
purpose of monitoring the status of the shutdown CEAs.

(continued)
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The most limiting SDM requirements for Mode I and 2 conditions at BOC are determined
by the requirements of several transients, e.g., Loss of Flow, Seized Rotor, etc. However,
the most limiting SDM requirements for Modes I and 2 at EOC come from just one
transient, Steam Line Break (SLB). The requirements of the SLB event at EOC for both
the full power and no load conditions are significantly larger than those of any other event
at that time in cycle and, also, considerably larger than the most limiting requirements at
BOC.

Although the most limiting SDM requirements at EOC are much larger than those at
BOC, the available SDMs obtained via the scramming of the CEAs are also substantially
larger due to the much lower boron concentration at EOC. To verify that adequate SDMs
are available throughout the cycle to satisfy the changing requirements, calculations are
performed at both BOC and EOC. It has been determined that calculations at these two
times in cycle are sufficient since the differences between available SDMs and the limiting
SDM requirements are the smallest at these times in cycle. The measurement of CEA
bank worth performed as part of the Startup Testing Program demonstrates that the core-
has the expected shutdown capability. Consequently, adherance to LCOs 3.1.6 and 3.1.7
provides assurance that the available SDMs at any time in cycle will exceed the limiting
SDM requirements at that time in cycle.



..

Regulating CEA Insertion Limits (Analog)
B 3.1.7

TS T-r67
BASES

APPLICABLE
SAFETY ANALYSES

(continued)

increased power peaking and corresponding increased local
LHRs.

The SDM requirement is ensured by limiting the regulating
and shutdown CEA insertion limits, so that the allowable
inserted worth of the CEAs is such that sufficient
reactivity is available to shut down the reactor to hot zero
power. SDM assumes the maximum worth CEA remains fully
witnorawn upon trip (Ket. 4).

Operation at the insertion limits or ASI limits may approach
the maximum allowable linear heat generation rate or peaking
factor, with the allowed Tq present. Operation at the
insertion limit may also indicate the maximum ejected CEA
worth could be equal to the limiting value in fuel cycles
that have sufficiently high ejected CEA worths.

The regulating and shutdown
safety analyses assumptions
SDM, ejected CEA worth, and
factors are preserved (Ref.

CEA insertion limits ensure that
for reactivity insertion rate,
power distribution peaking
5).

The regulating CEA insertion limits satisfy Criterion 2 of
the NRC Policy Statement.

LCO The limits on regulating CEAs sequence, overlap, and
physical insertion, as defined in the COLR, must be
maintained because they serve the function of preserving
power distribution, ensuring that the SDM is maintained,
ensuring that ejected CEA worth is maintained, and ensuring
adequate negative reactivity insertion on trip. The overlap
between regulating banks provides more uniform rates of
reactivity insertion and withdrawal and is imposed to
maintain acceptable power peaking during regulating CEA
motion.

The power dependent insertion limit (PDIL) alarm circuit is
required to be OPERABLE for notification that the CEAs are
outside the required insertion limits. When the PDIL alarm
circuit is inoperable, the verification of CEA positions is
increased to ensure improper CEA alignment is identified
before unacceptable flux distribution occurs.

(continued)
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Regulating CEA Insertion Limits (Analog)
B 3.1.7

X757i-6: 7
BASES (continued)

APPLICABILITY The regulating CEA sequence, overlap, and physical insertion
limits shall be maintained with the reactor in MODES 1
and 2. These-limits must be maintained, since they preserve
the assumed power.distribution, ejected CEA worth, SDM, and
reactivity rate insertion assumptions. Applicability in
MODES 3, 4, and 5 is not required, since neither the power
distribution nor ejected CEA worth assumptions would be
exceeded in these MODES. SDM is preserved in MODES 3, 4,
and 5 by adjustments to the soluble boron concentration.

This LCO has been modified by a Note indicating the LCO
requirement is suspended during SR 3.1.5.5. This SR
verifies the freedom of the CEAs to move, and requires the
regulating CEAs to move below the LCO limits, which would
normally violate the LCO. The Note also allows the LCO to
be not applicable during reactor power cutback operation,
which inserts a selected CEA group (usually group 5) during
loss of load events.

ACTIONS

Operation beyond the transient insertion limi ray result in
a loss of SDM ~and excessive Deakinc~i fctors.J If t-he--->.

a5SErti CE6Mlnsertio;-n lidFits- no9 me-,t henkSDM musin
I ive tfied 4f) perfor ngJ a retity badc e sit _U1 ion
zcrder'F[g~ iti rea;'vt1fet ia",Bs e sct

St 3.1X.1 One ur i uff ent ime fi r co ctin
calcia' a o n conunencin boration if the SDM s not i

lifs.'t Te tansent inserto ii should not De
vo orated during normal operation; this violation, however,
may occur during transients when the operator is manually
controlling the CEAs in response to changing plant
conditions. When the regulating groups are inserted beyond
the transient insertion limits, actions must be taken to
either withdraw the regulating groups beyond the limits or
to reduce THERMAL POWER to less than or equal to that
allowed for the actual CEA insertion limit. Two hours
provides a reasonable time to accomplish this, allowing the
operator to deal with current plant conditions while
limiting peaking factors to acceptable levels.

(continued)
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STE-SDM (Analog)
B 3.1.8

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.8 Special Test Exception (STE) -SHUTDOWN MARGIN (SDM) (Analog)

BASES

BACKGROUND The primary purpose of the SDM STE is to permit relaxation
of existing LCOs to allow the performance of certain PHYSICS
TESTS. These tests are constructed to determine the control
element assembly (CEA) worthGo4r t -

Section XI of 10 CFR 50, Appendix B, 'Quality Assurance
Criteria for Nuclear Power Plants and Fuel Processing
Plants" (Ref. 1), requires that a test program be
established to ensure that structures, systems, and
components will perform satisfactorily in service. All
functions necessary to ensure that specified design
conditions are not exceeded during normal operation and
anticipated operational occurrences must be tested. Testing
is required as an integral part of the design, fabrication,
construction, and operation of the power plant.
Requirements for notification of the NRC, for the purpose of
conducting tests and experiments, are specified in
10 CFR 50.59, 'Changes, Tests, and Experiments' (Ref. 2).

The key objectives of a test program are to (Ref. 3):

a. Ensure that the facility has been adequately designed;

b. Validate the analytical models used in design and
analysis;

c. Verify assumptions used for predicting plant response;

d. Ensure that installation of equipment in the facility
has been accomplished in accordance with the design;
and

e. Verify that operating and emergency procedures are
adequate.

To accomplish these objectives, testing is required prior to
initial criticality, after each refueling shutdown, and
during startup, low power operation, power ascension, and at
power operation. The PHYSICS TESTS requirements for reload
fuel cycles ensure that the operating characteristics of the

(continued)
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STE-SDM (Analog)
B 3.1.8

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

peaking factor, Tq and ASI, which represent initial
condition input (power peaking) to the accident analysis.
Also involved are the shutdown and regulating CEAs, which
affect power peaking and are required for shutdown of the
reactor. The limits for these variables are specified for
each fuel cycle in the COLR.

PHYSICS TESTS meet the criteria for inclusion in the
Technical Specifications, since the components and process
variable LCOs suspended during PHYSICS TESTS meet
Criteria 1, 2, and 3 of the NRC Policy Statement.

LCO This LCO provides that a minimum amount of CEA worth is
immediately available for reactivity control when CEA worth
measurement tests are performed. _The STE is required to
permit the periodic verification of - Si
Dreauiremente s of LcO3.113 l~~ani2 t e u inq s E result onf

requirements ~ ~ ~ of LC .. idt--~ ating CEA insertion
limits of LCO 3.1.7 may be suspended.

APPLICABILITY This LCO is applicable in MODES 2 and 3. Although CEA worth
testing is conducted in MODE 2, sufficient negative
reactivity is inserted during the performance of these tests
to result in temporary entry into MODE 3. Because the
intent is to immediately return to MODE 2 to continue CEA
worth measurements, the STE allows limited operation to
6 consecutive hours in MODE 3, as indicated by the Note,
without having to borate to meet the SDM requirements of
LCO 3.1.1.

ACTIONS A.)

With any CEA not fully inserted and less than the minimum
required reactivity equivalent available for insertion, or
with all CEAs inserted and the reactor subcritical by less
than the reactivity equivalent of the highest worth CEA,
restoration of the minimum SDM requirements must be
accomplished by increasing the RCS boron concentration. The
required Completion Time of 15 minutes for initiating

(continued)
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STE-MODES 1 and 2 (Analog)
B 3.1.9

TS 75-67
BASES

APPLICABLE The safety analysis (Ref. 6) places limits on allowable
SAFETY ANALYSES THERMAL POWER during PHYSICS TESTS and requires the LHR and'

(continued) the departure from nucleate boiling (DNB) parameter to be
maintained within limits. The power plateau of < 85% RTP
and the ass ed tri set oints are reguired to e sure
[explain]. ?! *l.ni2

The individual LCOs governing CEA group height, insertion
and alignment, ASI, Fx~y Fr, and Tq preserve the LHR limits.
Additionally, the LCOs governing Reactor Coolant System
(RCS) flow, reactor inlet temperature (Ta), and pressurizer
pressure contribute to maintaining DNB parameter limits.
The initial condition criteria for accidents sensitive to
core power distribution are preserved by the LHR and DNB
parameter limits. The criteria for the loss of coolant
accident (LOCA) are specified in 10 CFR 50.46, "Acceptance
Criteria for Emergency Core Cooling Systems for Light Water
Nuclear Power Reactors" (Ref. 7). The criteria for the loss
of forced reactor coolant flow accident are specified in
Reference 7. Operation within the LHR limit preserves the
LOCA criteria; operation within the DNB parameter limits
preserves the loss of flow criteria.

During PHYSICS TESTS, one or more of the LCOs that normally
preserve the LHR and DNB parameter limits may be suspended.
The results of the accident analysis are not adversely
impacted, however, if LHR and DNB parameters are verified to
be within their limits while the LCOs are suspended.
Therefore, SRs are placed as necessary to ensure that LHR
and DNB parameters remain within limits during PHYSICS
TESTS. Performance of these Surveillances allows PHYSICS
TESTS to be conducted without decreasing the margin of
safety.

PHYSICS TESTS include measurement of core parameters or
exercise of control components that affect process
variables. Among the process variables involved are Fy,
FT, Tq, and ASI, which represent initial condition input
(power peaking) to the accident analysis. Also involved are
the shutdown and regulating CEAs, which affect power peaking
and are required for shutdown of the reactor. The limits
for these variables are specified for each fuel cycle in the
COLR.

PHYSICS TESTS meet the criteria for inclusion in the
Technical Specifications, since the components and process

(continued)
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STE-MODES 1 and 2 (Analog)
B 3.1.9

7•: 7F-6- ~-7
BASES

APPLICABLE
SAFETY ANALYSES

(continued)

variable LCOs suspended during PHYSICS TESTS meet
Criteria 1, 2, and 3 of the NRC Policy Statement.

LCO This LCO permits individual CEAs to be positioned outside of
their normal group heights and insertion limits during the
performance of PHYSICS TESTS such as those required to:

a. Measure CEA worth;

b. Determine the reactor stability index and damping
factor under xenon oscillation conditions;

c. Determine power distributions for nonnormal CEA
configurations;

d. Measure rod shadowing factors; and

e. Measure temperature and power coefficients.

Additionally, it permits the center CEA to be misaligned
during PHYSICS TESTS required to determine the isothermal
temperature coefficient (ITC), MTC, and power coefficient.

The requirements of LCO 3.1.4, LCO 3.1.5, LCO 3.1.6,
LCO 3.1.7, LCO 3.2.2, LCO 3.2.3, and LCO 3.2.4 may be
suspended during the performance of PHYSICS TESTS, provided 5-j

o 2 RMAL POWER is restricted to test power plateau,
ihich shall not exceed 85% RT, e I2

. /-

APPLICABILITY This LCO is applicable in MODES 1 and 2 because the reactor
must be critical at various THERMAL POWER levels to perform
the PHYSICS TESTS described in the LCO section. Limiting
the test power plateau to < 85% RTP ensures that LHRs are
maintained within acceptable limits.

(continued)
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STE-MODES I and 2 (Analog)
B 3.1.9

7/ d7fBASES (continued)

ACTIONS

If THERMAL POWER exceeds the test power plateau, THERMAL
POWER must be reduced to restore the additional thermal
margin provided by the reduction. The 15 minute Completion
Time ensures that prompt action shall be taken to reduce
THERMAL POWER to within acceptable limits.

A..

-IfFequired Action A.1C rcannot be completed within the
required Completion Time, PHYSICS TESTS must be suspended
within 1 hour, and the reactor must be brought to MODE 3.
Allowing 1 hour for suspending PHYSICS TESTS allows the
operator sufficient time to change any abnormal CEA
configuration back to within the limits of LCO 3.1.5,
LCO 3.1.6, and LCO 3.1.7. Bringing the reactor to MODE 3
within 6 hours increases thermal margin and is consistent
with the Required Actions of the power distribution LCOs.
The required Completion Time of 6 hours is adequate for
performing a controlled shutdown from full power conditions
in an orderly manner and without challenging plant systems,
and is consistent with power distribution LCO Completion
Times.

SURVEILLANCE SR 3.1.9.1
REQUIREMENTS

Verifying that THERMAL POWER is equal to or less than that
allowed by the test power plateau, as specified in the

(continued)
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STE-MODES 1 and 2 (Analog)
B 3.1.9

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.1.9.1 (continued)

PHYSICS TEST procedure and required by the safety analysis,
ensures that adequate LHR and INB parameter margins are
maintained while LCOs are suspended. The 1 hour Frequency
is sufficient, based on the slow rate of power change and
increased operational controls in place during PHYSICS
TESTS.

REFERENCES 1. 10 CFR 50, Appendix B, Section XI.

2. 10 CFR 50.59.

3. Regulatory Guide 1.68, Revision 2, August 1978.

(continued)
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SDM-Tavg > 200"F (Digital)
B 3.1.1

B 3.1 REACTIVITY CONTROL SYSTEMS - .

B 3.1.1 SHUTDOWN MARGIN (SDM)-Ta.g > 200'F (Digital)

BASES

BACKGROUND The reactivity control systems must be redundant and capable
of holding the reactor core subcritical when shutdown under
cold conditions, in accordance with GDC 26 (Ref. 1).
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 of all full
length control element assemblies (CEAs), assuming the
single CEA 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 CEAs and soluble boric acid in the Reactor Coolant
System (RCS). The CEA Systemca HomEns Fo~te r--^5

frwctivbr lefe; oft/ulat er t 4eraturvhna
|,icm ining per leyzffl changever trageg~e fuz
I'otto noS~d. ;<'additiont te CE ~, toge hr with 'h

-<EPgC-apab Ie o mating the core subcritical rapidly enough to
prevent exceeding acceptable fuel damage limits, assuming
that the CEA of highest reactivity worth remains fully
withdrawn.

The soluble boron system
during operation and all
and maintain the reactor

can compensate for fuel depletion
xenon burnout reactivity changes,
subcritical under cold conditions.

During power operation, SDM control is ensured by operating
with the shutdown CEAs fully withdrawn and the regulating
CEAs within the limits of LCO 3.1.7, "Regulating Control
Element Assembly (CEA) Insertion Limits." When the unit is
in the shutdown and refueling modes, the SDM requirements
are met by means of adjustments to the RCS boron
concentration.

(continued)
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SDM-Tow. > 200'F (Digital)
B 3.1.1

BASES

APPLICABLE power, and THERMAL POWER does not violate the Safety Limit
SAFETY ANALYSES (SQ) requirement of St 2.1.1..

(continued)
In addition to the limiting MSLB transient, the SDM
requiremen o protect against:

a. Inadvertent boron dilution;

b. Aurunco ntrolled CEA withdrawal from a subcritical P
cndition;

c. Startup of an inactive reactor coolant pump (RCP); and

d. CEA ejection.

Each of these 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 withdrawal of CEAs from subcritical
conditions adds reactivity to the reactor coe, causing both
the core power level and heat flux to increase with
corresponding increases in reactor coolant temperatures and
pressure. The withdrawal of CEAs also produces a time
dependent redistribution of core power.

Depending on the system initial conditions and reactivity
insertion rate, the uncontrolled CEA withdrawal transient is
terminated by either a high power level trip or a high
pressurizer pressure trip. In all cases, power level, RCS
pressure, linear heat rate, and the DNBR do not exceed
allowable limits.

The startup of an inactive RCP will not result in a 'cold
water' criticality, even if the maximum difference in
temperature exists between the SG and the core. The maximum
positive reactivity addition that can occur due to an
inadvertent RCP start is less than half the minimum required

(continued)
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SDM-Tavg > 2000F (Digital)
B 3.1.1

, 7-- 6-7
BASES

APPLICABLE
SAFETY ANALYSES

(continued)

SDM.
power

An idle RCP cannot, therefore, produce a
from the hot standby condition.

return to

The withdrawal of CEAs from subcritical or low power
Conditions 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 withdrawal of CEAs also produces a time
dependent redistribution of core power.

The SDM satisfies Criterion 2 of the NRC Policy Statement.

LCO The MSLB (Ref. 2) and the boron dilution (Ref. 3) accidents
are the most limiting analyses that establish the SDM value
of the LCO. For MSLB accidents, if the LCO is violated,
there is a potential to exceed the DNBR limit and to exceed
10 CFR 100, "Reactor Site Criterion," limits (Ref. 4). For
the boron dilution accident, if the LCO is violated, then
the minimum required time assumed for operator action to
terminate dilution may no longer be applicable.

SDM is a core physics design condition that can be ensured
through CEA positioning (regulating and shutdown CEAs) and
through the soluble boron concentration.

APPLICABILITY In MODES 3 and 4, the SDM requirements are applicable to
provide sufficient negative reactivity to meet the
assumptions of the safety analyses discussed above. In
MODES 1 and 2, SDM is ensured by complying with LCO 3.1.6,
"Shutdown ControjLElement Assembly (CEA) Insertion Limits,
and LCO 3.1..LJIt the insertion Limits of LCO-3.l.6 or

listfd reabtivity~effects' in Bafes Sectio-njSL_3.1.1.I)k-!-1-n
MODE 5, SDM is addressed by LC .3.1. , "SHUTDOW-N FV=N
(SDM)l-Tav < 200F." In MODE 6, the shutdown reactivity
requirements are given in LCO 3.9.1, "Boron Concentration."

(continued)
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CEA Alignment (Digital)
3.1.5

TS 7f'-67
3.1 REACTIVITY CONTROL SYSTEMS

3.1.5 Control Element Assembly (CEA) Alignment (Digital)

LCO 3.1.5

APPLICABILITY:

All full length CEAs shall be OPERABLE, and all full and
part length CEAs shall be aligned to within (7 inches]
(indicated position) of their respective groups.

MODES 1 and 2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more regulating A.1 Reduce THERMAL POWER 1 hour
CEAs trippable and in accordance with
misaligned from itsFiue315.
group by > (7 inches]f->
and 5 (19 inches]. {> /~~~~ ~- d__>

OR A X D fhu

One regulating CEA/ //
trippable and /O
misaligned from its / /// /
group by A.2.; Initiat boratio yo 1 per
> [19 inches]. /resto v DM toM ithin/

A g Restore the 2 hours
misaligned CEA(s) to

:t within [7 inches]
A-'@ (indicated position)

of its group.

(continued)
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CEA Alignment (Digital)
3.1.5

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A. .2 Align the remainder 2 hours
of the CEAs in the

93 group to within
[7 inches] (indicated
position) of the
misaligned CEA(s)
while maintaining the
insertion limit of
LCO 3.1.7,
"Regulating Control
Element Assembly
(CEA) Insertion
Limits.'

B. One Dr more shutdown B.1 Reduce THERMAL POWER 1 hour
CEAs trippable and in accordance with
misaligned from its Figure 3.1.5-1.
group by > [7 inches]
and < [19 inches].

OR B.2. Verif SDM is

One shutdown CEA
trippable and
misaligned from its
group by .2.2 I ate bo tion t I r
> [19 inches). estore to wi in

AND_

B Restore the 2 hours
misaligned CEA(s) to
within [7 inches]
(indicated position)
of its group.

(continued)
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Shutdown CEA Insertion Limits (Digital)
3.1.6

/ STF-673.1 REACTIVITY CONTROL SYSTEMS I

3.1.6 Shutdown Control Element Assembly (CEA) Insertion Limits (Digital)

LCO 3.1.6

APPLICABILITY:

All shutdown CEAs shall be withdrawn to > [145] inches.

MODE 1,
MODE 2 with any regulating CEA not fully inserted.

----------------------------NOTE----------------------------
This LCO is not applicable while performing SR 3.1.5.3.
____________________________________________________________

Required Action and
associated Completion
Time not met.
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Regulating CEA Insertion Limits (Digital)
.3.1.7

3.1 REACTIVITY CONTROL SYSTEMS

3.1.7 Regulating CEA Insertion Limits (Digital)

LCO 3.1.7 The power dependent insertion limit (PDIL) alarm circuit
shall be OPERABLE, and

a. With the Core Operating Limit Supervisory System (COLSS)
in service, the regulating CEA groups shall be limited
to the withdrawal sequence, insertion limits, and
associated time restraints specified in the COLR.

b. With COLSS out of service, the regulating CEA groups
shall be limited to the short term steady state
insertion limit and associated time restraints specified
in the COLR.

APPLICABILITY: MODES I and 2.

---------------------------- NOTE----------------------------
This LCO is not applicable while conducting SR 3.1.5.3 [or
during reactor power cutback operation].
____________________________________________________________

Regulating CEA groups
inserted beyond the
transient insertion
limit with COLSS in
service.
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Regulating CEA Insertion Limits (Digital)
3.1.7

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A @2 Reduce THERMAL POWER 2 hours
to less than or equal
to the fraction of
RTP allowed by the
CEA group position
and insertion limits
specified in the
COLR.

B. Regulating CEA groups B.1 Verify short term 15 minutes
inserted between the steady state
long term steady state insertion limits are
insertion limit and not exceeded.
the transient
insertion limit for OR
> 4 hours per 24 hour
interval with COLSS in 8.2 Restrict increases in 15 minutes
service. THERMAL POWER to

< 5% RTP per hour.

C. Regulating CEA groups C.1 Restore regulating 2 hours
inserted between the CEA groups to within
long term steady state limits.
insertion limit and
the transient
insertion limit for
intervals
> 5 effective full
power days (EFPD) per
30 EFPD interval or
> 14 EFPD per 365 EFPD
interval with COLSS in
service.

(continued)
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Regulating CEA Insertion Limits (Digital)
3.1.7

S S-F6X7
ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Regulating CEA groups D . V ify SD,
inserted beyond the k/
short term steady
state insertion limit OR
with COLSS out of
service. D.1.2 Ini te bor on to hour

r tore S to with' 0t / / ~it. 7r
w 1 Restore regulating 2 hours

CEA groups to within
limits.

OR

.2 Reduce THERMAL POWER 2 hours
to less than or equal
to the fraction of
RTP allowed by CEA

.group position and
short term steady
state insertion limit
specified in the
COLR.

E. PDIL alarm circuit E.1 Perform SR 3.1.7.1. 1 hour
inoperable.

AND

Once per 4 hours
thereafter

F. Required Actions and F.1 Be in MODE 3. 6 hours
associated Completion
Times not met.
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STE-SDM (Digital)
3.1.9

3.1 REACTIVITY CONTROL SYSTEMS

3.1.9 Special Test Exception (STE)-SHUTDOWN MARGIN (SDM) (Digital)

LCO 3.1.9

APPLICABILITY:

The SDM requirements of LCO 3.1.1, "SHUTDOWN MARGIN
(SDM)-Tv > 2009," and the regulating control element
assembly ?CEA) insertion limits of LCO 3.1.7, "Regulating
Control Element Assembly (CEA) Insertion Limits," pay be
suspended for measurement of CEA worth o vided
shutdown reactivity equivalent to at least tle highest
estimated CEA worth (of those CEAs actually withdrawn) is
available for trip insertion.

MODES 2 and 3 during PHYSICS TESTS.

----------------------------NOTE----------------------------
Operation in MODE 3 shall be limited to 6 consecutive hours.
____________________________________________________________

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Any full length CEA A.1 Initiate boration to 15 minutes
not fully inserted and restore required
less than the required shutdown reactivity.
shutdown reactivity
available for trip
insertion.

OR

All full length CEAs
inserted and the
reactor subcritical by
less than the above
required shutdown
reactivity equivalent.
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STE-MODES 1 and 2 (Digital)
3.1.10

3.1 REACTIVITY CONTROL SYSTEMS

3.1.10 Special Test Exceptions (STE)-MODES I and 2 (Digital)

LCO 3.1.10 During performance of PHYSICS TESTS, the requirements of:

LCO 3.1.4,
LCO 3.1.5,
LCO 3.1.6,

LCO 3.1.7,

LCO 3.1.8,
LCO 3.2.2,
LCO 3.2.3,

"Moderator Temperature Coefficient (MTC)";
"Control Element Assembly (CEA) Alignment";
"Shutdown Control Element Assembly (CEA)
Insertion Limits";
'Regulating Control Element Assembly (CEA)
Insertion Limits";
"Part Length CEA Insertion Limits";
"Planar Radial Peaking Factors (Fxy)"; and
"AZIMUTHAL POWER TILT (Tq)"

be suspended, provide v

HERMAL POWER is restricted to the test power plateau,
wich shall not exceed 85% RTIeg

APPLICABILITY: MODES 1 and 2 during PHYSICS TESTS.

ACTIONS _

CONDITION REQUIRED ACTION COMPLETION TIME

A. Test power plateau A.1 Reduce THERMAL POWER 15 minutes
exceeded. to less than or equal

to the test power
plateau.

(continued)
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STE-MODES 1 and 2 (Digital)
3.1.10

-rS 7Tl-- 6 7

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.10.1 Verify THERMAL POWER equal to or less than 1 hour
the test power plateau.

I

( ~ ~ ~ ~~a SB"Q__3,%Akk.-
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CEA Alignment (Digital)
B 3.1.5

71,- 7C -6-
BASES (continued)

ACTIONS A.I. A.22 1

A CEA may become misaligned, yet remain trippable. In this
condition, the CEA can still perform its required function
of adding negative reactivity should a reactor trip be
necessary.

If one or more regulating CEAs are misaligned by [7 inches]
and • [19 inches] but trippable, or one regulating CEA
misaligned by > [19 inches] but trippable, continued
operation in MODES I and 2 may continue, provided, within
1 hour, the power is reduced -i-ua with
Figure 3.1.5-1, r . t.and within 2 hours
the misaligned C ed inches] of its
group or the misaligned CEA's group is aligned within
[7 inches] of the misaligned CEA(s).

Xenon redistribution in the core starts to occur as soon as
a CEA becomes misaligned. Reducing THERMAL POWER in
accordance with Figure 3.1.5-1 (in the accompanying LCO)
ensures acceptable power distributions are maintained
(Ref. 6). For small misalignments (< [19 inches]) of the
CEAs, there is:

a. A small effect on the time dependent long term power
distributions relative to those used in generating
LCOs and limiting safety system settings (LSSS)
setpoints; --- ~ '

b. A effect on the available SDM; and

c. A small effect on the ejected CEA worth used in the
accident analysis.

With a large CEA misalignment (2 [19 inches]), however, this
misalignment would cause distortion of the core power
distribution. This distortion may, in turn, have a
significant effect odpi9A-

T rue e~cfk 1 4 relative to those used in generating LCOs and LSSS
l k Cyst~setpoint- r id nsK

,2 U0,1 a 'l^SS / @ he ejected CEA worth used in the accident analysi

(continued)
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CEA Alignment (Digital)
B 3.1.5

BASES I ' I

ACTIONS A.1. A.2.1. A.2.2. A.3.1. and A.3.2 (continued)

Therefore, this condition is limited to the single CEA
misalignment, while still allowing 2 hours for recovery.

In both cases, a 2 hour time period is sufficient to:

a. Identify cause of a misaligned CEA;

b. Take appropriate corrective action to realign the
CEAs; and

c. Minimize the effects of xenon redistribution.

B.I. B.2.1. B.2.2. and B.3

If one or more shutdown CEAs are misaligned by > [7 inches]
and < [19 inches] but trippable, or one shutdown CEA
misaligned by,> [19 inches] but trippable, continued
operation in MODES I and 2 may continue, provided, within
1 hour, the power i reduced in accorda ce ith
Figure 3.1.5- and within 2 hours
the misaligned C a igne within [7 inches] of its
group.

C.I. C.2.1. and C.2.2

If one or more part length CEAs are misaligned by
> [7 inches] and < [19 inches] or one part length CEA
misaligned by > [19 inches], continued operation in MODES 1

(continued)
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Shutdown CEA Insertion Limits (Digital)
B 3.1.6

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

The shutdown CEA insertion limits satisfy Criterion 2 of the
NRC Policy Statement.

LCO The shutdown CEAs must be within their insertion limits any
time the reactor is critical or approaching criticality.
This ensures that a sufficient amount of negative reactivity
is available to shut down the reactor and maintain the
required SDM following a reactor trip.

APPLICABILITY The shutdown CEAs must be within their insertion limits,
with the reactor in MODES 1 and 2. The Applicability in
MODE 2 begins any time any regulating CEA is not fully
inserted. This ensures that a sufficient amount of negative
reactivity is available to shut down the reactor and
m ntaj the r sie AL followings a reacto r tr tr n'

OD~-I-WESE,-if [ownd iCWlH~F are notyltinfrlEd
{itertiO 0mt~~nS8¢l be vrfied bs~'fri~ a)
eacti y bal ce cal ation (co iderin e V e

c rat vity effcsi ae el 3.fdlLu I n .D 3,
4, 5, or 6, the shutdown CEAs are fully inserted in the core
and contribute to the SDM. Refer to LCO 3.1.1 and
LCO 3.1.2, "SHUTDOWN MARGIN (SDM)-T < 2000F," for SDM
requirements in MODES 3, 4, and 5. tO 3.9.1, "Boron
Concentration," ensures adequate SDM in MODE 6.

This LCO has been modified by a Note indicating the LCO
requirement is suspended during SR 3.1.5.5, which verifies
the freedom of the CEAs to move, and requires the shutdown
CEAs to move below the LCO limits, which would normally
violate the LCO.

ACTIONS

Prior to entering this Condition, the shutdown CEAs were
fully withdrawn. If a shutdown CEA is then inserted into
the core, its potential negative reactivity is ad
core as it is insert d f by on con ntratio is nt
Icnged at is if, SDM ould ng changg, Thi§.ehow er,}
s ven ed wit n h or b ation / initjkifed txbri

(continued)
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Shutdown CEA Insertion Limits (Digital)
B 3.1.6

BASES - 67

ACTIONS A.I.I. A.1.2. and A.2 (continued)

(7t~e'DM~cfw in limits, if2th'e Cgk(s) is pt P oreft
;,S~~lthiorl.mkSpo v i si tiDXe. ,Y a

If the CEA(s) is not etored o within limits within 1 hour
fi i7th~in l then an additional 1 hour is

allowed ror restoring the CEA(s) to within limits. The
2 hour total Completion Time allows the operator adequate
time to adjust the CEA(s) in an orderly manner and is
consistent with the required Completion Times in LCO 3.1.5,
"Control Element Assembly (CEA) Alignment.'

8.1

When Required Action A.1 or Required Action A.2 cannot be
met or completed within the required Completion Time, a
controlled shutdown should be commenced. The allowed
Completion Time of 6 hours 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 3.1.6.1
REQUIREMENTS

Verification that the shutdown CEAs are within their
insertion limits prior to an approach to criticality ensures
that when the reactor is critical, or being taken critical,
the shutdown CEAs will be available to shut down the
reactor, and the required SDM will be maintained following a
reactor trip. This SR and Frequency ensure that the
shutdown CEAs are withdrawn before the regulating CEAs are
withdrawn during a unit startup.

Since the shutdown CEAs are positioned manually by the
control room operator, verification of shutdown CEA position
at a Frequency of 12 hours is adequate to ensure that the
shutdown CEAs are within their insertion limits. Also, the
Frequency takes into account other information available to
the operator in the control room for the purpose of
monitoring the status of the shutdown CEAs.

(continued)
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Regulating CEA Insertion Limits 
(Digital)

Regulating CEA Insertion Limits (Digital)
B 3.1.7

BASES

APPLICABLE The SDM requirement is ensured by limiting the regulating
SAFETY ANALYSES and shutdown CEA insertion limits, so that the allowable

(continued) inserted worth of the CEAs is such that sufficient
reactivity is available in the CEAs to shut down the reactor
to hot zero power with a reactivity margin that assumes the
maximum worth CEA remains fully withdrawn.upon trip

/ ) ~~~(Ref. 4).

g ,q.4c, Operation at the insertion limits or ASI may approach the
\9 (get /4no/cp : maximum allowable linear heat generation rate or peaking
( Se, e. oZ <factor, with the allowed Tq present. Operation at the

insertion limit may also indicate the maximum ejected CEA
worth could be equal to the limiting value in fuel cycles
that have sufficiently high ejected CEA worths.

The regulating and shutdown
safety analyses assumptions
SDM, ejected CEA worth, and
factors are preserved (Ref.

CEA insertion limits ensure that
for reactivity insertion rate,
power distribution peaking
5).

The regulating CEA insertion limits satisfy Criterion 2 of
the NRC Policy Statement.

LCO The limits on regulating CEA sequence, overlap, and physical
insertion, as defined in the COLR, must be maintained
because they serve the function of preserving power
distribution, ensuring that the SDM is maintained, ensuring
that ejected CEA worth is maintained, and ensuring adequate
negative reactivity insertion on trip. The overlap between
regulating banks provides more uniform rates of reactivity
insertion and withdrawal, and is imposed to maintain
acceptable power peaking during regulating CEA motion.

The power dependent insertion limit (PDIL) alarm circuit is
required to be OPERABLE for notification that the CEAs are
outside the required insertion limits. When the PDIL alarm
circuit is inoperable, the verification of CEA positions is
increased to ensure improper CEA alignment is identified
before unacceptable flux distribution occurs.

APPLICABILITY The regulating CEA sequence, overlap, and physical insertion
limits shall be maintained with the reactor in MODES 1

(continued)
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Regulating CEA Insertion Limits (Digital)
B 3.1.7

BASES

APPLICABILITY and 2. These limits must be maintained, since they preserve
(continued) the assumed power distribution, ejected CEA worth, SDM, and

reactivity rate insertion assumptions. Applicability in
MODES 3, 4, and 5 is not required, since neither the power
distribution nor ejected CEA worth assumptions would be
exceeded in these MODES. SDM is preserved in MODES 3, 4,
and 5 by adjustments to the soluble boron concentration.

This LCO is modified by a Note indicating the LCO
requirement is suspended during SR 3.1.5.3. This SR
verifies the freedom of the CEAs to move, and requires the
regulating CEAs to move below the LCO limits, which would
normally violate the LCO. The Note also allows the LCO to
be not applicable during reactor power cutback operation,
which inserts a selected CEA group (usually group 5) during
loss of load events.

ACTIONS A.

Operation beyond the transient insertion limit may result in
a loss of SDM and excessive peaking fact~LJ -h=4-^
reg I~ing ttA I sr*on limi Mare not,<t hn8Mms
vbilaer d di ng normal oper activionb;tisvilatnhowulaeven,

MCos gfng twse e'ivit o'fcts i>EssA ion
SR r .. 1 feon hucssfiient timeXo co9~tn h
ca Ul ;t cnuz ommencn borion if te SDM is no wihi n

I ihith fec~rni insertion I im-ml shoul d not b-e
-i~a5- d uring normal operation; this violation, however,

may occur during transients when the operator is manually
controlling the CEAs in response to changing plant
conditions. When the regulating groups are inserted beyond
the transient insertion limits, actions must be taken to
either withdraw the regulating groups beyond the limits or
to reduce THERMAL POWER to less than or equal to that
allowed for the actual CEA insertion limit. Two hours
provides a reasonable time to accomplish this, allowing the
operator to deal with current plant conditions while
limiting peaking factors to acceptable levels.

B.1 and B.2

If the CEAs are inserted between the long term steady state
insertion limits, the transient insertion limits for

(continued)
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Regulating CEA Insertion Limits (Digital)
B 3.1.7

/25 7?C-76-7
BASES

ACTIONS C.1 (continued)

chemical addition and makeup systems, and to cause the
regulating CEAs to withdraw to the acceptable region. It is
reasonable to continue operation for 2 hours after it is
discovered that the 5 day or 14 day EFPD limit has been
exceeded. This Completion Time is based on limiting the
potential xenon redistribution, the low probability of an
accident and the steps required to complete the action.

fthe re ating A inse on limit are not t, then DM
/ ust b erifie y per ing a reactivity ance

,'/ calc ~ationvonsidl g the cts in 3.1.1. ses§2
0> ~hour 'suff ent tim or con ing the culaJAfnv
And co #encingcoration the s not wi in 1ifls

With the Core Operating Limit Supervisory System out of
service, operation beyond the short term steady state
insertion limits can result in peaking factors that could
approach the DNB or local power density trip setpoints.
Eliminating this condition within 2 hours limits the
magnitude of the peaking factors to acceptable levels
(Ref. 8). Restoring the CEAs to within the limit or
reducing THERMAL POWER to that fraction of RTP that is
allowed by CEA group position, using the limits specified in
the COLR, ensures acceptable peaking factors are maintained.

E.]

With the PDIL circuit inoperable, performing SR 3.1.7.1
within 1 hour and every 4 hours thereafter ensures improper
CEA alignments are identified before unacceptable flux
distributions occur.

F.1

When a Required Action cannot be completed within the
required Completion Time, a controlled shutdown should. be
commenced. The allowed Completion Time of 6 hours is
reasonable, based on operating experience, for reaching

(continued)
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STE-SDM (Digital)
B 3.1.9

/57'tc- 6
B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.9 Special Test Exceptions (STE)-SHUTDOWN MARGIN (SDM) (Digital)

BASES

BACKGROUND The primary purpose of the SDM STE is to permit relaxation
of existing LCOs to allow the performance of certain PHYSICS
TESTS. These tests are conducted to determine the control
element assembly (CEA) worth

Section XI of 10 CFR 50, Appendix B, "Quality Assurance
Criteria for Nuclear Power Plants and Fuel Processing
Plants' (Ref. 1), requires that a test program be
established to ensure that structures, systems, and
components will perform satisfactorily in service. All
functions necessary to ensure that specified design
conditions are not exceeded during normal operation and
anticipated operational occurrences must be tested. Testing
is required as an integral part of the design, fabrication,
construction, and operation of the power plant.
Requirements for notification of the NRC, for the purpose of
conducting tests and experiments, are specified in
10 CFR 50.59, 'Changes, Tests, and Experiments" (Ref. 2).

The key objectives of a test program are to (Ref. 3):

a. Ensure that the facility has been adequately designed;

b. Validate the analytical models used in design and
analysis;

c. Verify assumptions used for predicting plant response;

d. Ensure that installation of equipment in the facility
has been accomplished in accordance with the design;
and

e. Verify that operating and emergency procedures are
adequate.

To accomplish these objectives, testing is required prior to
initial criticality, after each refueling shutdown, and
during startup, low power operation, power ascension, and at
power operation. The PHYSICS TESTS requirements for reload
fuel cycles ensure that the operating characteristics of the

(continued)
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STE-SDM (Digital)
.B 3.1.9

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

peaking factor, Tq, and ASI, which represent initial
condition input (power peaking) to the accident analysis.
Also involved are the shutdown and regulating CEAs, which
affect power peaking and are required for shutdown of the
reactor. The limits for these variables are specified for
each fuel cycle in the COLR.

PHYSICS TESTS meet the criteria for inclusion in the
Technical Specifications since the components and process
variable LCOs suspended during PHYSICS TESTS meet
Criteria 1, 2, and 3 of the NRC Policy Statement.

LCO This LCO provides that a minimum amount of CEA worth is
immediately available for reactivity control when CEA worth
measurement tests are performed. This STE is required to
permit the periodic verification of the actual verses- -
predicted l... Cna t.. . j -W.I. .I OCCULT . .. u . -S~ d I t V

APPLICABILITY This LCO is applicable in MODES 2 and 3. Although CEA worth
testing is conducted in MODE 2, sufficient negative
reactivity is inserted during the performance of these tests
to result in temporary entry into MODE 3. Because the
intent is to immediately return to MODE 2 to continue CEA
worth measurements, the STE allows limited operation to
6 consecutive hours in MODE 3 as indicated by the Note,
without having to borate to meet the SDM requirements of
LCO 3.1.1.

ACTIONS A]1

With any CEA not fully inserted and less than the minimum
required reactivity equivalent available for insertion, or
with all CEAs inserted and the reactor subcritical by less
than the reactivity equivalent of the highest worth
withdrawn CEA, restoration of the minimum SDM requirements
must be accomplished by increasing the RCS boron
concentration. The required Completion Time of 15 minutes

(continued)
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S

STE-MODES I and 2 (Digital)
B 3.1.10

- : 5 7;c- 6 -7
BASES

APPLICABLE The safety analysis (Ref. 6) places limits on allowable
SAFETY ANALYSES THERMAL POWER during PHYSICS TESTS and requires that the LHR

(continued) and the departure from nucleate boiling (DNB) parameter be
maintained within limits. The power plateau of < 85% RTP
and the associated trip setpoints are require-I& ensure
[explain]. * 1 1W - X d M.k

The individual LCOs governing CEA group height, insertion
and alignment, ASI, total planar radial peaking factor,
total integrated radial peaking factor, and Tq, preserve the
LHR limits. Additionally, the LCOs governing Reactor
Coolant System (RCS) flow, reactor inlet temperature (Tc),
and pressurizer pressure contribute to maintaining DNB
parameter limits. The initial condition criteria for
accidents sensitive to core power distribution are preserved
by the LHR and DNB parameter limits. The criteria for the
loss of coolant accident (LOCA) are specified in
10 CFR 50.46, "Acceptance Criteria for Emergency Core
Cooling Systems for Light Water Nuclear Power Reactors"
(Ref. 7). The criteria for the loss of forced reactor
coolant flow accident are specified in Reference 7.
Operation within the LHR limit preserves the LOCA criteria;
operation within the DNB parameter limits preserves the loss
of flow criteria.

During PHYSICS TESTS, one or more of the LCOs that normally
preserve the LHR and DNB parameter limits may be suspended.
The results of the accident analysis are not adversely
impacted, however, if LHR and DNB parameters are verified to
be within their limits while the LCOs are suspended.
Therefore, SRs are placed as necessary to ensure that LHR
and DNB parameters remain within limits during PHYSICS
TESTS. Performance of these Surveillances allows PHYSICS
TESTS to be conducted without decreasing the margin of
safety.

PHYSICS TESTS include measurement of core parameters or
exercise of control components that affect process
variables. Among the process variables involved are total
planar radial peaking factor, total integrated radial
peaking factor, Tq, and ASI, which represent initial
condition input (power peaking) to the accident analysis.
Also involved are the shutdown and regulating CEAs, which
affect power peaking and are required for shutdown of the
reactor. The limits for these variables are specified for
each fuel cycle in the COLR.

(continued)
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STE-MODES 1 and 2 (Digital)
B 3.1.10

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

PHYSICS TESTS meet the criteria for inclusion in the
Technical Specifications, since the component and process
variable LCOs suspended during PHYSICS TESTS meet
Criteria 1, 2, and 3 of the NRC Policy Statement.

LCO This LCO permits individual CEAs to be positioned outside of
their normal group heights and insertion limits during the
performance of PHYSICS TESTS, such as those required to:

a. Measure CEA worth;

b. Determine the reactor stability index and damping
factor under xenon oscillation conditions;

c. Determine power distributions for nonnormal CEA
configurations;

d. Measure rod shadowing factors; and

e. Measure temperature and power coefficients.

Additionally, it permits the center CEA to be misaligned
during PHYSICS TESTS required to determine the isothermal
temperature coefficient (ITC), MTC, and power coefficient.

The requirements of LCO 3.1.4, LCO 3.1.5, LCO 3.1.6,
LCO 3.1.7, LCO 3.1.8, LCO 3.2.2, and LCO 3.2.3 may be
suspended during the performance of PHYSICS TESTS provide

t THEMAL OWERis restricted to test Dower plateau
kwhch hal nt exceed 85% RT

APPLICABILITY This LCO is applicable in MODES 1 and 2 because the reactor
must be critical at various THERMAL POWER levels to perform
the PHYSICS TESTS described in the LCO section. Limiting
the test power plateau to < 85% RTP ensures that LHRs are
maintained within acceptable limits.

(continued)
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STE-MODES 1 and 2 (Digital)
B 3.1.10

T.s7p-6 7
BASES (continued)

ACTIONS A. 1

If THERMAL POWER exceeds the test power plateau in MODE 1,
THERMAL POWER must be reduced to restore the additional
thermal margin provided by the reduction. The 15 minute
Completion Time ensures that prompt action shall be taken to
reduce THERMAL POWER to within acceptable limits.

If Required Action Ac annot be completed within the
required Completion Time, PHYSICS TESTS must be suspended
within 1 hour, and the reactor must be brought to MODE 3.
Allowing 1 hour for suspending PHYSICS TESTS allows the
operator sufficient time to change any abnormal CEA
configuration back to within the limits of LCO 3.1.5,
LCO 3.1.6, and LCO 3.1.7. Bringing the reactor to MODE 3
within 6 hours increases thermal margin and is consistent
with the Required Actions of the power distribution LCOs.
The required Completion Time of 6 hours is adequate for
performing a controlled shutdown from full power conditions
in an orderly manner and without challenging plant systems,
and is consistent with the power distribution LCO Completion
Times.

SURVEILLANCE SR 3.1.10.1
REQUIREMENTS

Verifying that THERMAL POWER is equal to or less than that
allowed by the test power plateau, as specified in the

(continued)
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STE-MODES 1 and 2 (Digital)
B 3.1.10

7-25 7 -r- 6 7
BASES

SURVEILLANCE
REQUIREMENTS

SR 3.1.10.1 (continued)

PHYSICS TEST procedure and required by the safety analysis,
ensures that adequate LHR and departure from nucleate
boiling ratio margins are maintained while LCOs are
suspended. The 1 hour Frequency is sufficient, based upon
the slow rate of power change and increased operational
controls in place during PHYSICS TESTS. Monitoring LHR
ensures that the limits are not exceeded.

REFERENCES 1. 10 CFR 50, Appendix B, Section XI.

2. 10 CFR 50.59.

3. Regulatory Guide 1.68, Revision 2, August 1978.

(continued)
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