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3/4.1 REACTIVITY CONTROL SYSTEMS

3/4. l. 1 BORATION CONTROL

SHUTDOWN MARGIN-
avo

LIMITING CONDITION FOR OPERA7ION

3.1.1.1 The SHUTDOWN MARGIN shall be greater than or equal to 1770 pcm for
3-loop operation.

I IYY: 2222 IIt2
ACTION:

cz.nd

With the SHUTDOWN MARGIN less than 1770 pcm, immediately initiate and continue
boration at greater than or equal to 30 gpm of a solution containing greater
than or equal. to 7000 ppm boron or equivalent until the required SHUTDOWN
MARGIN is restored.

SURVEILLANCE RE UIREMENTS

4..1.1.1.1 The SHUTDOWN MARGIN shall be determined to be greater than or equal
to 1770 pcm:

aO Within 1 hour after detection of an inoperable control rod(s) and
at least once per 12 hours thereafter while the rod(s) is inoperable.If the inoperable control rod is immovable or untrippable,.the above
required SHUTDOWN MARGIN shall be verified acceptable with an increased
allowance for the withdrawn worth of the immovable or untrippable
control rod(s);

b. When in MODE 1 or MODE-2 with-K—- greater than or equal to 1 ateff
least once per 12 hours by verifying that control bank withdrawal is
within the limits of Specification 3.1.3.6;

c. Within 4 hours prior to achieving reactor criticality by verifying
that the predicted critical control rod position is within the limits
of Specification 3.1.3.6;

Y

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

belo~, with the control banks at the maximum inser
tion limit of Specification. 3.1.3.6; and

"See Special Test Exceptions Specification 3.10.1.
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. REACTIVITY CONTROL SYSTEMS

SURVEILLANCE REOUIREMENTS Continued

1) Reactor Coolant System boron concentration,
2) Control rod position,
3) Reactor Coolant System average temperature,
4) Fuel burnup based on gross thermal energy generation,
5) Xenon concentration, and
6) Samarium concentration.

4.1.1.1.2 The overall core reactivity balance shall be compared to predicted
values to demonstrate agreement within &000 pcm at. least once per 31 Effective
Full Power Oays (EFPO). This comparison shall consider at least those factors
stated in Specification 4. 1. 1. 1. 1e., above. The predicted reactivity values
shall be adjusted (normalized) to correspond to the actual core conditions
prior to exceeding a fuel burnup of 60 EFPD after each fuel loading. If later
experience shows adjustment is desirable at approximately 60 EFPO, the
adjustment is permissible.
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REACTIVITY CONTROL SYSTEMS ~ g q
SHUTDOWN MARGIN-

av

LIMITING CONDITION FOR OPERATION

3.1.1.2 The SHUTDOWN MARGIN shall be greater than or equal tof40@~e.

APPLICABILITY: Me&AS'A~~t II~~
ACTION:

'tea r-agcr ircal WQC.
With the SNUTOQWN MARGIN 1eaa than(RGS!1-oem'immediate1y initia'te and continue
boration at greater than or equal to 30 gpm of a solution containing greater
than or equal to 7000 ppm boron or equivalent until the required SHUTDOWN MARGIN
is restored.

SURVEILLANCE REQUIREMENTS

4.1.3..2 The SHUTDOWN MARGIN shall be determined to be greater than or equal
to 898~me. +km ~+i~ ~cd%:

a. Within 1 hour after detection of an inoperable control rod(s) and at
least once per 12 hours thereaftet: while the rod(s) is inoperable.If the inoperable control rod is immovable or untrippable, the
SHUTDOWN MARGIN shall be verified acceptable with an increased
allowance for the withdrawn worth of the immovable or untrippable
control rod(s); and

b. At least once per 24 hours by consideration of the following factors:

1) Reactor Coolant System boron concentration,
2) Control rod position,
3) Reactor Coolant System average temperature,
4) Fuel burnup based on gross thermal energy generation,
5) Xenon concentration, and .

6) Samarium concentration.
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REACTIVITY CONTROL SYSTEMS

FLOW PATHS -.OPERATING

LIMITING CONOITION FOR OPERATION

3.1.2.2 At least two of the following three boron injection flow paths shall
be OPERABLE:

The flow path from the boric acid tank via a boric acid transfer
pump and a charging/safety injection pump to the Reactor Coolant
System (RCS), and .

Two flow paths from the refueling water storage tank via charging/
safety injection pumps to the RCS.

APPI ICABILITY: MODES 1, 2, and 3.

ACTION:

With only one of the above required boron injection flow paths to the RCS
OPERABLE, restore at least two boron injection flow paths to the RCS to
OPERABLE status within 72 hours or be in at least HOT STANOBY and borated
to a SHUTOOWN MARGIN at 200'F within the
next 6 hours; restore at least two flow paths to OPERABLE status within
the next 7 days or be in COLO SHUTOOWN within the next 30 hours.

sac reguiraal Q F(soma zl- I

SURVEILLANCE REOUIREMENTS

4.1.2.2 At least two of the above required flow paths shall be demonstrated
OPERABLE:

a. At least once per 7 days by verifying that the temperature. of the
flow path between the boric acid tank and the charging/safety injec-
tion pump suction header tank is greater than or equal to 65'F when
a flow path from the boric acid tank is used;

b. At least once per 31 days by verifying that each valve (manual,
power operated, or automatic) in the flow path that is not locked,
sealed, or otherwise secured in position, is in its correct position;

c. At least once per 18 months during shutdown by verifying that each
automatic valve .in the flow path actuates to its correct position on
a safety injection test signal; and

d. At least once per 18 months by verifying that the flow path required
.by Specification 3. 1.2.2a. delivers at least 30 gpm to the RCS.
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REACTIVITY CONTROL SYSTEMS

CHARGING PUMPS - OPERATING

LIMITING CONDITION FOR OPERATION

3.1.2.4 At least two charging/safety injection pumps shall be OPERABLE.

APPLICABILITY: MODES 1, 2, and 3.

ACTION:

With only one charging/safety injection pump OPERABLE, restore at least two
charging/safety injection pumps to OPERABLE status within 72 hours or be in
at least HOT STANDBY and borated to a SHUTDOWN MARGIN
QOQ~a at 200 F within the next 6 hours; restore at least two charging/
safety injection pumps to OPERABLE status within th next 7 days or be in
COLD SHUTDOWN within the next 30 hours.

saS reguirOC(Q
Fichu

TN.t. i- I

SURVEILLANCE REQUIREMENTS

4. 1.2.4 At'east two charging/safety injection pumps shall be demonstrated
OPERABLE by verifying, on recirculation flow or in service supplying flow to
the Reactor Coolant System and reactor coolant pump seals, that a differential
pressure across each pump of greater than or equal to 2446 psid is developed
when tested pursuant to Specification 4. 0. 5.

rr
\

r
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RE'ACTIVITY CONTROL SYSTEMS

BORATED WATER SOURCE - SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.1.2.5 As a minimum, one of the following borated water sources shall be
OPERABLE:

A boric acid tank with:
Vl00

1. A minimum contained borated water volume of 4988 gallons,.which
is equivalent to 9% indicated .level,

[7+o
2. A boron concentration of between 7000 and 7750 ppm, and

3. A minimum solution temperature of 654F.

b. The refueling water storage tank (RWST) with:

2.

fc+~ooo
A minimum contained borated water volume of~46& gallons,
which is equivalent to M indicated level,

4L4/a
A boron concentration of between 2000 and 2200 ppm, and

3. A minimum solution temperature of 40'F.

APPLICABILITY: MODES 5 and 6.

ACTION:

With no borated water source OPERABLE, suspend all operations involving CORE

ALTERATIONS or positive reactivity changes.

SURVEILLANCE REQUIREMENTS

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

a0 At least once per 7 days by:
1. Verifying the boron concentration of the water,
2. Verifying the contained borated water volume, and

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

b. At least once per 24 hours by verifying the RWST temperature when it
is the source of borated water and the outside air temperature is
less than 40 F.
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REACTIVITY CONTROL SYSTEMS

BORATED WATER SOURCES - OPERATING

LIMITING CONDITION FOR OPERATION

3. 1.2.6 As a minimum, the following borated water source(s) shall be OPERABLE
as required by Specification 3.1.2.2:

a. A boric acid tank with:

.2.

O.lipoid

A minimum contained borated water volume of %6-,86$ gallons,
which is equivalent to~ indicated level.

60'f4
A boron concentration of between 7000 and 7750 ppm, and

b.

3. . A minimum solution temperature of 65'F.

The refueling water storage tank (RWST) with:

1. A minimum contained borated water volume of 436,000 gallons,
which is equivalent to 92,. indicated level.

2. A 'boron concentration of between 2000 and 2290 ppm,

3. A minimum solution temperature of 404F, and

4. A maximum solution temperature of 1254F.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTION:

a.

b.

~~ regui~Q F ~ora > I-I
With the boric acid tank inoperable and being used as one of the
above requi red borated water sources, restore the boric acid tank
to OPERABLE status within 72 hours or be in at least HOT STANDBY
within the next 6 hours and borated to a SHUTDOWN MARGIN

at 200'F; restore the boric acid tank to OPERABLE
status within the next 7 days or be in COLD SHUTDOWN within the next
30 hours.

With the RWST inoperable, restore the tank to OPERABLE status
within 1 hour or be in at least HOT .STANDBY within the next
6 hours and in COLO SHUTDOWN within the following 30 hours.
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REACTIVITY CONTROL SYSTEMS

3/4. 1. 3 MOVABLE CONTROL ASSEMBLIES

GROUP HEIGHT

LIMITING CONOITION FOR OPERATION

3.1.3.1 All shutdown and control rods shall be OPERABLE and positioned within
e 12 steps (indicated position) of their group step counter demand position.

APPLICABILITY: MODES 1" and 2".

ACTION:

a ~

b.

C.

d.

With one or more rods inoperable due to being immovable as a result
of excessive friction or mechanical interference or known to be
untrippable, determine that the SHUTDOWN MARGIN requirement of
Specification 3.1.1.1 is satisfied within 1 hour and be in HOT
STANOBY within 6 hours.

With more than one rod misaligned from the group step counter demand
position by more than + 12 steps (indicated position), be in HOT
STANOBY within 6 hours.

With more than one rod inoperable, due to a rod control urgent
failure alarm or obvious electrical problem in the rod control system
existing for greater than 36 hours, be in HOT STANOBY within the
followi.ng 6 hours.

With one rod trippable but inoperabl'e due to causes other than
addressed by ACTION a.; above, or misaligned from 'its group step
counter demand height by more than ~ 12 steps (indicated position),
POWER OPERATION may continue provided that within 1 hour:

1. The rod is restored to OPERABLE status within the above
alignment requirements, or

2.

3.

The rod is declared inoperable and the remainder of the rods in
the group with the inoperable rod are aligned to within i 12
steps of the inoperable rod while maintaining the rod sequence
and insertion limits of Figure ~. The THERMAL POWER level
shall be restricted pursuant to Specification 3.1.3.6 during
subsequent operation, or

The rod is declared inoperable and the SHUTGOWN MARGIN
requirement of Specification 3. 1. 1.1 is satisfied. POWER
OPERATION may then continue provided that:

a) A reevaluation of each accident analysis of Table 3.1-1 is
performed within 5 days; this reevaluation shall confirm
that the previously analyzed results of these accidents

"See Special Test Exceptions Specifications 3.10.2 and 3.10.3.
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REACTIVITY CONTROL SYSTEMS

CONTROL ROO INSERTION LIMITS

LIMITING CONDITION FOR OPERATION

3.1.3.6 The control banks shall be limited in physical insertion as shown in
Figure +;:M.

Col» Ik
APPLICABILITY: MODES 1" and 2"

"".'CTION:

With the control banks inserted beyond the above insertion limits, except for
surveillance testing pursuant to Specification 4.1.3.1.2:

a. Restore the control banks to within the limits within 2 hours, or

b. Reduce THERMAL POWER within 2 'hours to less than or equal to that
fraction of RATED THERMAL POWER which is allowed by the bank posi-
tion using Figure M~, or

Zo f~Q,
c. Be in at least HOT STANDBY within 6 hours.

SURVEILLANCE REOUIREMENTS

4.1.3.6 The position of each control bank shall be determined to be within
the insertion limits at least onca per 12 hours except during time intervals
when the rod insertion limit monitor is inoperable, then verify the individual
rod positions at least once per 4 hours.

"See Special Test Exceptions Specifications 3.10. 2 and 3. 10.3. ~

""With K ff greater than or equal to 1.eff
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1 REACTIVITY CONTROL SYSTEMS

BASES

Agg

~Si

3/4.l. 1 BORATION CONTROL

3/4.1.1.1 and 3/4.1.1.2 SHUTDOWN MARGIN

A sufficient SHUTDOWN MARGIN ensures that: (1) the reactor can be made sub-
critical from all operating conditions, (2) the reactivity transients associated
with postulated accident conditions are controllable within acceptable limits,
and (3) the reactor will be maintained sufficiently subcritical to preclude
inadvertent criticality in the shutdown condition.

xw ltoafag 4,M4
SHUTDOWN MARGIN requirements vary throughout core life as a function of fuel
depletion, RCS boron concentration,'nd RCS T . (he most restrictive condi-

avg'ionoccurs at EOL, with Tav at no load operating temperature, and is asso-
ciated with a postulated steam line break accident and resulting uncontrolled
RCS cooldown. In the analysis of this accident, a minimum SHUTDOWN MARGIN of
1770 pcm is required to control the reactivity transient. Accordingly, the
SHUTDOWN MARGIN requirement is based upon this limiting condition and is
consistent with FSAR safety analysis assumptions.

~ ~

'

3/4.1. 1. 3 MODERATOR TEMPERATURE COEFFICIENT

The limitations on moderator temperature coefficient (MTC) are provided to
ensure that the value of this coefficient remains within the limiting condition
assumed in the FSAR accident and transient analyses.

The MTC values of this specification are applicable to a specific set of plant'ondi ions; i. e., the positive limit.'is based on core -anditions or all rods
withdrawn, BOL, hot zero THERMAL POWER, and the negative limit is based on core
conditions for all rods withdrawn, EOL, RATE) THERMAL POWER. Accordingly, veri-
fication of MTC values at conditions other than those explicitly stated will
require extrapolation to those conditions in order to permit an accurate
comparison.
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Insert A to Technical Specification page B 3/4 1-1

In MODES 3, 4, and 5, the most restrictive condition occurs at BOL, when
the boron concentration is the greatest. In these modes, the required
SHUTDOWN MARGIN is composed of a constant requirement and a variable
requirement, which is a function of the RCS boron concentration, The
constant SHUTDOWN MARGIN requirement is based on an uncontrolled RCS
cooldown from a steamline break accident, as is the case for MODES 1 and
2. The variable SHUTDOWN MARGIN. requirement is based on the results of
boron dilution accident analyses, where the SHUTDOWN MARGIN is varied as
a function of RCS boron concentration, to guarantee a minimum of 15
minutes for operator action prior to a loss of SHUTDOWN MARGIN.

Figure 3.1-1 must be used with a curve giving the required shutdown
boron concentrations for various temperatures as a function of core
burnup. This cycle dependent relationship is provided for each cycle in
the plant Curve Book. From the Curve Book, a required boron
concentration that will provide adequate SHUTDOWN MARGIN can be
determined and this concentration may be used to enter Figure 3.1-1 to
determine the specific required SHUTDOWN MARGIN for that condition.

The boron dilution analysis assumed a common RCS volume and dilution
flow rate for MODES 3 and 4, which differed from the volume and flow
rate assumed for MODE 5 analysis. The MODE 5 conditions assumed limited
mixing in the RCS and cooling with the RHR system only. In MODES 3 and
4, it was assumed that at least one reactor coolant pump was operating.If a least one reactor coolant pump is not operating in MODE 4, then the
SHUTDOWN MARGIN requirements for MODE 5 shall apply, provided that the
dilution flow rate assumed in the MODE 5 Boron Dilution analysis is not
exceeded.
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REACTIYITY CONTROL SYSTEMS

BASES

MODERATOR TEMPERATURE COEFFICIENT Continued

The most negative HTC, value equivalent to the most positive moderator density
coefficient (MDC), was obtained by incrementally correcting the MDC used in the
FSAR analyses to nominal operating condit'ions. These corrections involved
subtracting the incremental change in the MDC associated with a core condition
of all rods inserted (most positive MDC) to an all rods withdrawn condition
and, a conversion for the rate of change of moderator density with temperature
at RATED THERMAL POWER conditions. This value of the HDC was then transformed
into the limiting MTC value -42 pcm/ F. The MTC value of -33 pcm/ F represents
a conservative value (with corrections for burnup and soluble boron) at a core
condition of 300 ppm equilibrium boron concentration and is obtained by makihg
these corrections to the limiting HTC value of -42 pcm/oF.

The Surveillance Requirements for measurement of the MTC at the beginning and
near the end of the fuel cycle are adequate to confirm that the HTC remains
within its limits since this coefficient changes slowly due principally to the
reduction in RCS boron concentration associated with fuel burnup.

3/4. 1. 1. 4 MINIMUM TEHPERATURE FOR CRITICALITY
0

~ ~
This specification ensures that the reactor will not be made critical with the
Reactor Coolant System average temperature less than H1'F. This limitation.
is required to ensure: (1) the moderator temperature coefficient is within it
analyzed temperature range, (2) the trip instrumentation is within its normal '+
operating range, (3) the pressurizer is capable of being in an OPERABLE status
with a steam bubble, and (4) the reactor vessel is above its minimum RTNDTtemperature.

3/4.1.2 BORATION SYSTEHS

The Boron Injection System ensures that negative reactivity control is available
during each mode of facility operation. The components requi0ed to perform
this function include: (1) borated water sources, (2) charging/safety injection
pumps, (3) separate flow paths, (4) boric acid transfer pumps, arid (5) an
emergency power supply from OPERABLE diesel generators.

g/ ~ rage i~
With the RCS average temperature above 350op, a minimum oi wo boron >njeotion
flow paths are required to ensure single functiona1 capab'ty in the event an
assumed failure renders one of the flow paths inoperabl The boration ca a-
bility of either flow path is sufficient to .provide w HUTDOWN MARGIN

after xenon decay and cooldown to QoL
200 F. The maximum expected boration capability requirement occurs at~/fromfull power equilibrium xenon conditions and requires ~3$ > gallons of 7000
ppm borated water be maintained in the boric acid storage tanks or 436,000 ga1-
lons of 2000-2200 ppm borated water be maintained in the refueling water storage
tank (RMST). Ql~+OO

Mith the RCS temperature below 350'F, one boron injection flow path is accept-
able without single failure consideration on the basis of the stable reactivity
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REACTIVITY CONTROL SYSTEMS

BASES

BORATION SYSTEMS Continued

condition of the reactor and the additional restrictions prohibiting CORE

ALTERATIONS and positive reactivity changes in the event the single boron
injection flow path becomes inoperable.

The limitation for a maximum of one charging/safety injection pump (CSIP) to be
OPERABLE and the Surveillance Requirement to verify all CSIPs except the
required OPERABLE pump to be inoperable below 335 F provides assurance that a
mass addition pressure transient can be relieved by the operation of a single
PORV.

„. gd.A bg Spsfjfi~n@W i. ~4m, rgsi4
The boron capability required below 200 F is sufficient to provide~SHUTDOWN
MARGIN after xenon decay and cooldown from 200OF to 140'F. This
condition requires either gallons of 7000 ppm borated water be maintained
in the boric acid storage tanks or ~I88'allons of 2000-2200 ppm berated
water be maintained in the RlfST.

"I,IM
The gallons given above are the amounts that need to be maintained in the tank
in'the various circumstances. To get the specified value, each value had added
to it an allowance for the unusable volume of water in the tank, allowances for
other identified needs, and an allowance for possible instrument error. In
addition, for human factors purposes, the percent indicated levels were then
raised to either the next whole percent or the next even percent and the gallon
figures rounded off. This makes the LCO values conservative to the analyzed
values. The specified percent level and gallons differ by less tha'n ~ 0.3g

The limits on conta'ined water volume and boron concentration of the RWST also
ensure a pH value of between 8.5 and 11.0 for the solution recirculated within
containment after a LOCA. This pH band minimizes the evolution of iodine and
minimizes the effect of chloride and caustic stress corrosion on mechanical
systems and components.

The BAT minimum temperature of 65'F ensures that boron solubility is maintained
for concentrations of at least the 7750 ppm limit. The RWST minimum temperature
is consistent with the STS value and is based upon other considerations since
solubility is not an issue at the specified concentration levels. The RWST
high temperature was selected to be consistent with analytical assumptions for
containment heat load.

The OPERABILITY of one Boron Injection System during REFUELING ensures that
this system is available for reactivity control while in MOOE 6.

3/4.1.3 MOVABLE CONTROL ASSEMBLIES

The specifications of this section ensure that: (1) acceptable power distri-
bution limits are maintained, (2) the minimum SHUTOOWN MARGIN is maintained,
and (3)'he potential effects of rod misalignment on associated accident
analyses are limited. OPERABILITY of the control rod position indfcators is
required to determine control rod positions and thereby ensure compliance with
the control rod alignment and insertion limits.
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