ATTACHMENT 2 TO AEP:NRC:1232

EXISTING TECHNICAL SPECIFICATION PAGES
MARKED TO REFLECT PROPOSED CHANGES

k PDR  ADOCK 05000315 ||

{ | 9403110151 960229 sj )
{ P PDR | | f







3/6.1 REACTIVITY CONTROL SYSTEMS

3/6.1.1 BORATION CONTROL

SHUTDOWN MARCIN . TAVG GREATER THAN 200°F

LIMITING CONDITION FOR OPERATION -

3.1.1.1 The SHUTDOWN MARGIN shall be greactsr than or equal to 1.6% Delcz k/k.
APPLICARILYITY: MODES 1, 2w, 3, and 4.

ACTION: ’y/.

Uich the SHUTDOWN MARGIN less chan 1.68 Delta\k/k, immediacely inizlace and
continue boracion at greacar than or equal to-i0”gpa of a solucion concaining
greatsr than or equal to-30-686-ppa boron or equivalent unctil the required
SHUTDOWN MABGIN is rascored. A (550

SURVEILLANCE REQUIREMENTS

4.1.1.1.1 The SHUTDOWN MARGIN shall be detarnined to be greatar than or equal
to 1.6% Delta k/k: : o

P -

a. Within one hour aftar decaction of an inoperabls control rod(s) and
at least once per 12 hours thersaftar vhile the rod(s) is
inoperable. 'If the {noperable conczol rod is izmovabls or
untrippable, the above requirad SHUIDOWR MARGIN shall be varified
accepcable vith an increased sllovancs for the vithdrawm vorth of
the. izmovable or uncrippable contzol rod(s). ’

. b. When i{n MODE 1 or MODE 2 with Keff greacer than or equal ts 1.0, ac
least oncs per 12 hours by verifying thac conczol bank withdrawal is
vithin the linmics of Specificaction 3.1.3.5. .

c. When {n MODE 2 with Keff less than 1.0, vichin &4 hours prior to
achieving reactor criticalicy by verifying thac the predicced
czitical concrol rod position i{s vichin the limits of Specificacicn
3.1‘3-50 . : ’ o

d. Prior to inictial operacion above St RATED THERMAL POWER after each
fusl loading, by consideracion of the factors of e belgw, vith che
concrol banks at the maximum insertion limic of Specificacion
3.1.3.5.

*See Special Test Excspcion 3.10.1.

COOK NUCLEAR PLANT - UNIT 1 3/6 1-1 AMENDMENT xo.7£é120.
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REACTIVITY CONTROL SYSTEMS

SHUTDOWN MARGIN - TAVG LESS THAN OR EQUAL To 200°F ]

LIMITING CONDITION FOR OPERATION

3.1.1.2 The SHUTDOWN MARGIN shall be greacar than or equal to 1.0t Delca k/k.
APPLICABILITY: MODE S.

ACTION: 24
With the SHUTDOWN MARGIN less than 1.0% Dalu!é/k, {rmediataly iniziace and l
continue boration at graatar than or equal to

gpa of a solucion containing

greatsr than or equal to 267600 ppa boron or equivalent uncil che raquized l

SHUTDOWN MARGIN is rastored. \
6550

SURVEILLANCE REQUIREMENTS

4,.1.1:2 The SHUTDOWN MARGIN shall be detarninad to be greacar than or equal
to 1.0% Dalcza k/k: e
a. Wichin one hour aftar decsczion of an inoperable concrol rod(s)..and’

at least once per 12 hours thersafter vhile the rod(s) {s ...
incperabls. IZ£f che i{noperable control rod {s i{zmmovable-or *
unczippable, the SHUTDOWN MARGIN shall be verified accsptable with
an increased allowancs for che vithdrawn vorcth of the izmovable or
uncrippable conecxol rod(s).

b. ATt least once per 24 hours by consideration of the following
faccors:

L. Reactor coolant syscanz boron concencration,

2. Contzol rod posi:iou-. | "

3. Rca;:tor coolant systea average taaperature, .

4, TFuel bumup based on gross therzal energy gensracion,

5. Xanon concantration, and

s. Sanariur concencracion.

COOK NUCLEAR PLANT - UNIT 1 3/6 1-3 AMENDMENT No. 28, 148
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LDYITING CONDITION FOR OPYRATION

3.1.2.1 As a minimua, one of the following boron injection flow pathz shall be
OPERABLYX:

a. A flow path from the boric acid tanks via a boric acid
transfaxr pump and charging pump to the Rssctor Coolant Systan
if only the boric scid storage tank in Specificaction 3.1.2.7a
i3 OPERABLE, or

b. The £flow path from the refusling water storage tank via a
charging pump to the Reactor Coolant System 'if only the

refueling vater storage tank Iin Specificacion 3.1.2.7b
is OPERABLE.

APCLICABILITY: MODES 5 and 6.

With none of the above-flov paths OPERABLE, suspend all opc:icions involving CORE
ALTERATIONS or positive reactivity clumges until at least one injection path ix
restored to OPERABLE stacus.

SURVEITTIANCE REQUIREMENTS

4
U

4.1.2.1 At least one of the above :aqui:ed flov paths shall be demon-
strated OPERABLZ: .

2. At least oncs pe: 7 days by ve:ifying that the temperaturesof thc rowc
. greatar than or equal to-45"F when
‘a flow path fzom the boric acid tanks {s used. 63

At least once per 31 days by verifying that each valve (nanusl, power.
operated or automatic) {n the flow path that iz not locked) seslad, or
ocherwise secured in position, is in {ts correct position.

“For purposas of this specificacion, additfon of vater from the BWST does not
consticucts & positive reactivity addition provided the boron concentration in the
RUST {s greater chan the ainimuz required by Specificacion 3.1.2.7.b.2.

areas Con m// e f/ow aﬂ\' Corn anen{';
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FLOW PATHS - ORERATING

LIMITING CONDITION FOR OPERATION

3.1.2.2 Each of the following boron {njection flow pachs shall be OPERABLE:

a. The f£low pach from the boric acid tanks via a boric acid
transfer puxp and a charging pump to the Reactor Ccolant
Systam, and

b. Tha £lowv path from the refueling vater storage tank vis a2
charging pump to the Reactor Ccolant System.

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

ACTION: .
&. With the flow path from the boric acid tanks inoperable, - "~

restore the inoperable flow path to OPERABLE scactus vithin
72 hours or be i{n ac least HOT STANDBY and boratad to a
SHUTDOWN MARGIN equivalent to at least 1% ak/k at 200°F
within the nexc '6 hours:; rescors the flow pach to OPERABLE
status vithin the nexc 7 days or be in COLD SHUIDOWR within
the next 30 hours.

b. With the flow path from the refueling vater storage tank
tnoperable, restore the flow path to OPERABLE status vichin
one hour or be in at least HOT STANDBY within the next § hours
and in COLD SHUTDOWN within the following 30 hours.

b

SURVEILLANCE REQUIREMENTS.

4.1.2.2 Each of the above :cquiied £low paths shall be demonstraved
OPERABLE:

&. At least oncs per 7 days by verifying that the temperaturesof

the
~vewice—{s greatar cthan or equal to %57, &3";‘

aQreas .Confa}n/n The f/w/ [:a.,é’l“ comn anerﬂ%
v The  bofic acid Fank to the ble_ndf;;

Eee ave
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SURVEILLANCE REOUTREMENTS (Conrinued)

(—7 T ————T }-

. At least once per 31 days by verifying that each valve (manual,
powver operatad or automatic) in the-flow path that iz not
lockad, sealed, or otherwise securad in position, is in its
correct position. ,

€. At least ;:ncc per 18 months during shutdown by verifying that
each automatic valve in the flow path actustes to its corzect
poaition on an BWST sequencing signal. :
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REACTIVITY CONTROL SYSTEMS

BORATED WATER SQURCES - SHUTDOWN

LIMITING CONDITION FOR OPERATION

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

a. A boric acid storage system and=sgeceiebedmhodbmiaaging with:

5000
1. A minimum usable borated water volume of=438&-gallans,

(£27) 990
2. Between 204366 and.fz,iee ppm of boréon, and
3. A minimum solution temperature of F.

b. The refueling water storage tank with:

1. A minimum usable borated water volume of 90,000 gaI]ons,_u
2. A minimum boron concentration of 2400 ppm, and o
. 3. A minimum solution temperature of 80°F.

APPLICABILITY: MODES 5 and 6.

ACTION:

With no borated water source OPERABLE, suspend all operations involving CORE
ALTERATIONS or positive reactivity changes* until at least one borated water

source is restored to OPERABLE status. .
3

SURVETLLANCE REQUIREMENTS

[4.1.2.7 The above required borated water source.shall be demoristrated

OPERABLE: y
a. At Teast once per 7 days by:'

1. Verifying the boron concentration of the water,:

2. Verifying the water level volume of the tank, and

3. Verifying the boric acid storage 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.

* For purposes of this specification, addition of water from the RWST does

not constitute a positive reactivity addition provided the boron concentra-

gl?nzin the RWST is greater than the minimum required by Specification
.1.2.7.b.2.

1-15 Amendment No. 32, 1lli
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REACTIVITY CONTROL SYSTEMS Ci?w*

BORATED WATER SOURCES - OPERATIONS

LIMITING CONDITION FOR OPERATION

3.1.2.8 Each of the following borated water sources shall.be OPERABLE:

a. A boric acid storage system-end-aeeee#a%ed-heaz-znaciag-with:
1. A minimum usable borated water volume of-SGSG ga]]ons,ak |
655D 6770
2.  Between -28+v9886- and 225560 ppm of boron, and
3. A minimum solution temperature of:§E;°F.
b.  The refueling water storage tank with:
1. A minimum conta{neq volume of 350,000 gallons of water,
2. ."Between 2400 and 2600 ﬁpm of-boron, and . ) |
- 3. A minimum solution temperature of 80°F. | |

APPLICABILITY: MODES 1, 2, 3 and 4. ¢

ACTION:

a. With the boric acid storage system inoperable, restore the
storage system to OPERABLE status within 72 hours or be in
at Teast HOT STANDBY within the next 6_ hours and borated
to a SHUTDOWN MARGIN equivalent to at least 1% ak/k at 200°F;
restore the boric acid storage system to OPERABLE status .
within the next 7 days or be in COLD SHUTDONN within the
next 30 hours.

b.  With the refueling water storage tank inoperable, restore
the tank to OPERABLE status within one hour or be in at
least HOT STANDBY within the next 6 hours and in COLD SHUT-
DOWN within the following 30 hours.

SURVEILLANCE REQUIREMENTS

4.1.2.8 Each borated water source shall be demonstrated OPERABLE:

X Not repuived when bovafed waler is mjected 7{("".1
1ito, The RCS 16 weel” SWHUTDOWN mARGIN regulremenTs

Df ’MDJES 3 and 4‘
D. C. COOK - UNIT 1 3/4 1-16 Amendment No. #9, 111
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3/6.9 REFUELING OPERATTONS
BORON CONGENTRATION

LIMITING CONDITION FOR OPERATTION

3.9.1 With che reactor vessel head unholted or removed, the boron
concencration of all filled portions of the Reactor Coolant System and the
refueling canal shall be maintained uniform and sufficient to emsure thac the
more restrictive of the following reactivity conditions is mec:

a. Eicher a Kef of 0.95 or less, which includes a 13 Ak/lé
consexvative allowance for uncertainties, or

b. A borom concentration of greater than or equal to 2400 ppm, which
includes a 50 ppm consexvative allowance for uncertaincies.

APDLICABILITY: MODE 6%
ACTION: ’

With tche requ‘iremencs of the above specificacion not satisfied, ixfginédiacely
suspend all operacions involving CORE ALTERATIONS or positive reactivicy

changes** and iniciace and concinue boration at greacer than or equal co
e

gpm or=28<800- ppm boric acid solucion or its equivalent uncil K is reduced
to less than or equal to 0.95 or the boron concentration is restoced o
greater cthan or equal to 2400 ppm, whichever is the more rastrictive. The
provisions of Specificacion 3.0.3 are not applicable.

SURVETLLANCE EQUIREMENTS

£.9.1.1 The more restrictive of che above cwo reactivity conditions shall be
detarmined prior to:

a. Removing or unbolcing the reactor vessel head,' and
b.  Wichdrawal of any full length control rod in excess ok 3 feec from )
its Zully inserted positionm.

4.9.1.2 The boron concencration of the reactor coolant system and che
refueling canal shall be decermined by chemical analysis at leasc 3 cimes per
7 days wich a maximum time interval becween samples of 72 hours.

* The reactor shall be maintained in MODE 6 when che reaczor vessel head is
unbolted or removed.

** For purposes of chis specification, addition of wacer from the RWST does
not conscitute a positive reaccivity addicion provided che boron concencracion
in che RWST is greater than che minimum requized by Spoecificacion 3.1.2.7.b.2.

D. C. COOK - UNIT 1 . 3/69-1
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SHUTDOUN HMARGIN

LIMITING CONDITION FOR OPERATION

3.10.1 The SHUTDOWN MARGIN raquiremant of Speciffcacion 3.1.l.1 may be suspendad.forx
measurement of control rod worth and shutdown margin providad the reactivity equivalent

to at least the highest estimaced control rod worth-is available for txip insertion
from OPERABLE control rod(s).

ABPLICABTLITY: NODE 2.
ACTTON: 34 6550

a. VWith the reactor critical > 1.0) and with less than the above reactivity
equivalenc 'w' la £ insertion, immediately inftiaca and continue
boration atc > gpn of 203 boric acid solution or its equivalenc uncil the |

SHUTDOWN MARGIN required by Specification 3.1l.1l.1 is resco:edétr 655D

b. With the reactor suberitical (X < 1.0) by less than iﬁ" above regctivity
equivalent, immadiataly initiacas %%E continue boracion at 2 gpa of 205 PR
boric acid solutfion or its equivalent uncil the SHUTDOWN MABGIN required by
Specificacion 3.1.1.1 is rastored.

. SURVEILIANCE REQUIREMENTS, : -
4.10.1.1 The position of each full length rod either partially or fully withdrawn
shall be datarmined at least once per 2 hours.

4.10.1.2 Each full length rod not fully inse::}:nd.-shall/bo—demo&nt:amd. QPERABLE by
varifying itz rod drop tizma to ba § 2.4 seconds within 7 days.prior to reducing the
SHUTDOWN MARGIN to lass than the limits of Specificacion-3.1.1.1.

COOK NUCLEAR PLANT - UNIT 1L 3/46 10-1 AMENDMENT NO. &
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3/64.1 REACTIVITY CONTROL SYSTEMS

BASES

3/4.1.1.4 MODERATOR TEMPERATURE COEITICIENT (MTC) (Continued)

concentration assoclated with fuel burnup. The confirmation that the
measured and appropriately compensated MIC value is within the allowable
tolerance of the predicted value provides additional assurances that the
coefficient will be mainctained wichin ics limics during intervals between |
measurement. )

3/6.1.1.5 MINIMUM TEMPERATURE FOR CRITICALITY

This specification ensures that the reactor will not be made critical
with the Reaczor Coolant System average temperature less than 541 F. This
limization is required to ensure 1) the moderator temperature coefficient is
within its analyzed temperature range, 2) the protective instrumentation is -
within its normal operating range, and 3) the pressurizer is capable of being
in an OPERABLE scatus with a steam bubble, and 4) the reactor pressure vessal
is above its minimum RT temperature. Adminiscrative procedures will be
established to ensure :gn P-12 blocked functions are unblocked -before taking

- the reactor eritical.

3/4.1.2 BORATION SYSTEMS

The boron injection system ‘ensures that'negactive reactivity control
is available during each mode of facility operation. The components
required to perform this function include 1) borated water sourcss,
2) charging pumps, 3) separace flow paths, .4) boric acid transfer pumps, -
, and &) an emergency power supply
from OPERABLE diesel genezators. ‘

With the RCS average temperature above 200°F. a minimum of two separate
and redundant boron injection systems are provided to ensure single
funczional capabilicy in the event an assumed failure renders one of the
systems inoperable. Allowable out-of-service periods ensure that minoxr
companent repair or corrective action may be completed without undue risk to
overall facilicy safety from injection system failures during the repaix
period.

The limitation for a maximum of one centrifugal charging pump to be
OPERABLE and the Surveillance Requirement to verify all charging pumps and
safety injection pumps, except the required OPERABLE charging pump, to be
inoperable below 152°F. unless the reaczor vessel head is removed, provides
assurance that a mass addition pressure transient can be relieved by the
operation of a single PORV.

P g G500 6550

The boration cypability of eithey system is sufficient to provide the
required SHUTDOWN GIN from all opgrating conditions after xenon decay and
cooldown to 200°F.4; The maxirm e ted boration capability, usable volume
requirement, is=-56%3 gallons of 26+606 ppm boracted water from the boric acid'
storage tanks ;

. The minimum concained RWST volume is based on ECCS
. See Section B3 3/4.5.5.

COOK NUCLEAR PLANT - UNIT 1 B 3/4 1-2 AMENDMENT NO. 120, 167
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Cook Nuclear Plant Technical Specification Insert

Insert a

for providing required SHUTDOWN MARGIN after xenon decay and cooldown to 547°F
and additional borated water from a second boric acid tank, or batching tank, or
refueling water storage tank for further cooldown to 200°F. With the refueling
water storage tank as the only source, based on conservative calculations, a
' maximum of 99598 gallons of 2400 ppm borated water is required.






REACTIVITY CONTROL SYSTEMS

BASES

BORATION SYSTEMS (Continued)

Wich the RCS average tamparature above 200 °F, one injeccion system is
acceptable withour single faflure consideration on the basis of the stable
reactivity condition of the reactor and the additional restrictions
prohibiting CORE ALTERATIONS and positive reactivity change in the event

the single injection system becomes inoperabla.
224 400 {550
The boration capabilicy re is sufficient provide a

SHUTDOUN MARGIN of 1x A k/k af y and cool from 200°F to
140°F. This condition requires a gallons of pm borated
water from the boric acid storage tanks REXIT? g
boraced water from the refualing water scorage tank.
of Unit 1 requirad for Unit 2 shucdown support ensuras that flow is -
available to Unit 2 and addresses the raquiremencs of 10 CZR 50 Appendix R.
The flowpath consists of a charging pump powered from an eleczrical bus and
associated water supplies and dalivary system. Fire watches posted in the
affecrad opposite unit areas (i.a., Unit 2 areas requiring use of the

Unit 1 charging system in the event of a fira) may sarve as the equivalent
shucdown capabilicy specified in che action stataments of Specification
3.1.2.3. 1In the affected areas, aithear establish contimuous firs watches
or verify the OPERABILITY of fire detectors per Specificarion 4.3.3.7 and

establish hourly fire wacch patrols. The required oppasite unitc equipmgm: -

along with cthe surveillance requirements necessary to eusures that this .

equipment is capable of fu.lfilling ics’ incended Appendix-R altsrnace safe

shutdown function have been astablishad and are included in a~plam:
procedure. An addizional procedure decails how the above noted fixe
watches will be implemcnt:ad. . .

The limits on concained water volume and boron concentration of the RWST ’
also ensurs a pH value of between 7.6 and 9.5 for the solucion recirculated
within containment afrer a LOCA. This pH band minimizes tha aevolucion of
iodine and minimizes the effacrt of chloride and caustic stress corrosion on

machanical systems and componencs. N
A\

The OPERABILITY of boron injection system during REFTUELING ensures that
this system i3 available for reactivicy concrol while in MODE §

3/4.1.3 MOVABLE CONTROL ASSEMBLIES

The specifications of this saction ensura that (1) acceptable powar
distribucion limics are maincained, (2) cthe minimum SHUTDOWN MARGIN (s
mainctained, and (3) cthe potential effacts of rod ejection accident are

ﬂe /‘ofl.c QC{‘&( 5/6/« e T’bn/( éofaffbn Sourte uo[ume

Technteal ;C/Jecif“ca'flbn 3l.2x7
o

Increcged 000 gallovs
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3/4.1 REACTIVITY CONTROL SYSTEMS

@ 3/4.1.1 BORATION CONTROL

N SHUTDOWN MARGIN - T ... GREATER THAN 200°F
e e L e e e
LIMITING CONDITION FOR OPERATION

5.1.1.1 The SHUTDOWN MARGIN shall be greatsr than or equal to 1.6% Delta k/k.

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

ACTION: : 34

- Wich the SHUTDOWN MARGIN less than 1,68 Delta\k/k, immed{ately initiate and
continue boration at greater than or equal to gpn of a solution concaining
- greater than or equal to 39+008=ppa boron or equivalent until the required
SHUTDOWN MARGIN is restored.
' 6550

SURVEILLANCE' REQUIREMENTS

4.1.1.1.1 The SHUTDOWN MARGIN shall be determined to be greater than'or
equal to 1.6% Delcta k/k i e
a., Within one hour aftar detaction of an inoperable conc:ol rod(s)
' and at least once per 12 hours thereafter while the rod(s) is
inoperable., If the inoperable control rod is {mmovable or
* untrippable, the above raquired SHUTDOWN MARGIN shall be verified
acceptable with an increased allovance for the withdrawm vorth of
the immovable or uncrippablo control rod(s).

b, When in HODE 1 or MODE' 2 with K greatsr than or equal to 1.0, at
least once per 12 hours by vc:ifyzng that control bank withdrawal
is within the limits of Specification 3.1.3.6.

c. When in MODE 2 with K less than 1.0, within 4 hours prior to
achieving rsactor ctigfcnlicy by vc:ifying that the predicted
critical control rod position i{s within the limits of Specification
3.1.3.6.

d. Prior to initial opctacion above 5% RATED THERMAL POWER after each
fuel loading, by consideration of the factors of e below, with the
control banks at the maximum {nsertion limit of Specification
3.1.3.6.

’

*Sea Spacial Test Exception 3.10.1

COOK NUCLEAR PLANT - UNIT 2 3/6 1-1 AMENDMENT No. 82,198, 134







REACTIVITY CONTROL SYSTEMS

SHUTDOWN MARGIN - T LESS THAN OR_EQUAL TO 200°F : N

371

@ LIMITING CONDITION FOR OPERATION

3.1.1.2 The SHUTDOWN MARGIN shall be greater than or equal to 1.0% Delta k/k,

APPLICABILITY: MODE 5.

ACTION: 3

With the SHUTDOWN MARGIN less than 1.0% Dclcqgk/k. {cmediately initiacte and
continue boration at grsater than or equal to gpn of a solution containing
greater than or equal to JI0+00& ppm boron or equivalent until the required
SHUTDOWN HARGIN is restored. 455D | )

SURVEILILANCE REQUIREMENTS

4.1.1.2 The SHUTDOWN MARGIN shall be determined to be grsatar than or equal
to 1.0% Delca k/k: )

a. Within onehour after detaction of an inoperable control rod(s)
and at lsast once per 12 hours thereaftsr while the rod(s) is
inoperable. If che inoperable control rod is izmmovable or -
untrippable, the SHUTDOWN MARGIN shall be verified accaptable with an
increased allowvance for the withdrawn worth of the immovable or
untrippabls control rod(s).

| ‘s | ~ b. At least once per 24 hours by consideration of the following factors:
- L. Reactor coolant systea boron concentration,
. Control rod posicion,

2
3. Reactor coolant system average tezperature,
4

«  Fuel burnup based on gross thermal snergy g‘ncricion.

wn
.

Xenon concentracion, and

6. Samarium concentration.

.COOK NUCLEAR PLANT - UNIT 2 3/6 1-3 AMENDMENT No.g&IW » 102,
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REACTIVITY CONTROL SYSTEMS

3/6.1.2 BORATION SYSTEMS

FLOW PATHS - SHUTDOWN

LIMITING CONDITION FOR_OPERATTION

3.1.2.1 As a minimum, one of the following boron injéction flow paths shall
be OPERABLE:

a. A flow path from the boric acid tanks via a boric acid transfer pump
and charging pump to the Reactor Coolant System if only the boric

acid storage tank in Specification 3.1.2.7.a is OPERABLE, or

The flow path from the refueling water storage tank via a charging

pump to the Reactor Coolant System if only the refueling water
storage tank in Specification 3.1.2.7.b is OPERABLE.

APPLICABILITY: MODES 5 and 6.

ACTION:

With none of the above flow _paths OPERABLE, suspend all operations involving

path is restored to OPERABLE status.

SURVEILIANCE REQUIREMENTS

4.1.2.1 At least.one of the above required £low paths shall be demonstrated
OPERABLE: . .

a.

At least once per 7 days by verifying that the temperaturesof the
hoes-ueaood-poee=on-o£-ﬁha=£§nn=9n£b—to greater than or equal to
-Zs‘zg F when a flow path from the boric acid tanks is used.
b. At least once per 31 days by verifying that each valve (manual,
"

power operated or automatic) in the flow pach that is not locked,

sealed, or otherwise secured Iin position, is in its correct
position.

* For puxposes of this specification, addition of water from the RWST does
not constitute a positive reactivity addition provided the boron
concentration in the RWST is greater chan the minimum required by

\g areas contzinin f/ow alh™ C.om /Janenfs :ﬁfam
Tie  boric alfd tank T e Hend’l_j ave

D. C. COOK - UNIT 2 3/4 1-8 AMENDMENT No. 107
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REACTIVITY CONTROL SYSTEMS
FLOW PATHS - OPERATING

LIMITING CONDITION FOR OPERATION

3.1.2.2 Each of the following boron injection flow paths shall be
OPERABLE: ﬂ

a. The flow path from the boric acid tanks via a borjc acid
transfer pump and a-charging pump to the Reactor Coolant
System, and o

b. The f‘low,pa.th' from the refueling water storage tank via a
charging pump to the Reactor Coolant System.

APPLICABILITY: MODES 1, 2, 3 and 4.

ACTION:

a. With the flow path from the boric acid tanks inoperable,
restore the inoperable flow path to OPERABLE status within
72 hours or be in at least HOT STANDBY and borated to a
SHUTDOWN MARGIN equivalent to at least 1% ak/k at 200°F
within the next 6 hours; restore the flow path to OPERABLE
status within the next 7 days or be in COLD SHUTDOWN within
-the next 30 hours.

b. With the flow path from the refueling water storage tank
inoperable,. restore the flow path to OPERABLE status within L
one hour ot be in at Teast HOT STANDBY within the next 6 hours st
and in COLD SHUTDOWN within the following 30 hours.

SURVEILLANCE REQUIREMENTS

4.1.2.2 Each of the above required flow paths shall be demonstrated
OPERABLE: ’

a. east once per 7 days by verifying that the temperaturesof PO
the heat—traced—portion—ei—the~Flow—path—frem—the-beric-acid fedad
tarka—te——T45F, '

areas Contfamin e f/.uu/ Paél\ Com/"""e'"i_s .

frorm e  boriec acid Tank ts “The o
b[endm’; zf'ee are jreafef [Raw @ZMG/ 7‘5 é? F'
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REACTIVITY CONTROL SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

\
At least once per 31 days by verifying that each valve (manual,
power operated or automatic) in the flow path that is not Tocked,
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 RWST sequencing signal. .

091édu; ;&&xoqu
d., #E least onc ey (B 7 )
shutcdown é)/ (/en'fy/r‘ij fat e o= 3’jl w

/rml’/t mzwf‘reof /)' ;/'v;ec:‘{rmﬁJw Be] e 2.2:q
. 4

clelivers at lewst& 34 g7 fs The

Rec.cor Goolan& Jys/‘em . : .

Move e Pace ?/4_’:3 '

. ot ) . .‘- . ’ . '\’ tL
TS Phag TNTENTOVALLY LEFT BLA
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REACTIVITY CONTROL SYSTEMS
BORATED WATER SQURCES - SHUTOQWN
LIMITING CONDITION FOR OPERATION

QPERABLE:
a. A boric acid storage system and—asseciated—heat—tracting wi?h:

oo
1. A minimum usable borigsgtyater volume of gallons,
2. -Between mand 22y588 ppm of boron, and

3. A minimum solution temperature of 345°F.

. é3
b. The refueling water storage tank with:

1. A minimum usable borated water volume of 90,000 gallons;
2. A minimum boron concentration of 2400 ppm, and
3. A minimum solution temperature of SOfF.

APPLICABILITY: MOODES S and 6.
ACTION:

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

ALTERATIONS or positive reactivity changes* until at least one borated water
source is restored to QOPERABLE status. .

SURVEILLANCE REQUIREMENTS

3.1.2.7 As a minimum, one of the following borated water sources shall be. .

Y

4.1.2.7 'Thé above réduired'borated wateé source éhall be demonstrated
OPERABLE: e . ’

L '

a., At iéast once per 7 days byi

1.. Verifying the boron -concentration.of the water,

2. Verifying the contained borated water volume, and

3. Verifying the boric acid storage 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. .

*For purposes of this specification, addition of water from the RWST does
not constitute a dilution activity provided the boron concentration in

gh? gngbis greater than or equal to the minimum required by Specification
..... 2.

D. C. COOK - UNIT 2 3/4 1-15, Amendment No. 82. 94 . . .
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REACTIVITY CONTROL SYSTEMS

BORATED WATER SQURCES . QPERATING

LIMITING CONDITION FOR OPERATION

3.1.2.8 Each of the following borated water sources shall be OPERABLE:
a. A boric acid storage system and—eseseiated—hedl—tiacing wich:
00
E
1. A oinimum contained borated water volume of-giia-gallons.
6550 | 4920
2. Between 2Qr068-and 2-+5690 ppm of boron, and

3. A minimun solucioh temperature of éz.‘rol-‘.

b. The refueling water storage tank wich:

1. A oinizum contained borated water volume of 350,000 galloms of ,
water,

2. Between 2400 and 2600 ppa of boron, and
3. A wminimum solucion cehperacure of 80°F. (?ﬁ;
. )

APPLICASILITY: MODES 1, 2, 3 and &.

ACTION: .
a. ~ With che boric acid storage system.inoperable, restors che
storage system to OPERABLE status within 72 hours or be in
at least HOT STANDBY within the next 6-hours,and borated
~ . .To a SHUTDOWN MARGIN equivalent to at least 1% Delta k/k ac 200°F;
- restore the boric acid stforage system to’ OPERABLE status within
- the next 7 days or-be in COLD SHUTDOWN-within the next 30 hours.

b. With che refueling water storage tank inoperable, restore
the tank to OPERABLE sctatus wichin one hour or be in at
least HOT STANDBY within the next 6 hours and in COLD SHUT-
DOWN within the following 30 hours. °. .

SURVEILLANCE REQUIREMENTS

4.1.2.8 Each borated water source shall be demonstrated OPERABLE:

¥ Mo regu jvecd  twhey  frrated  weler 5 /'r_t/écfea.(
. I)ifo 72—8 RCS -ﬁ' ”,eef fﬂuTDOW/V M”RGIN PR
)/65&00;72J446J4*3; Ujfg MODES 2 and 4 (;5"/
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3/4.9 REFUELING OPERATIQNS
BORON CONCENTRATION.

LIMITING CONDITION FOR OPERATION

3.9.1 With the reactor vessel head unbolted or removed, the boron concentra-
tion of all filled portions of the Reactor Coolant System and the refueling
canal shall be maintained uniform and sufficient to ensure that the more
restrictive of the following reactivity conditions is met:

a. Either a Keff of 0.95 or less, which includes a 1% ak/k conserv-
ative allowance for uncertainties, or

b. A boron concentration of greater than or equal to 2400 ppm, which
includes a 50 ppm conservative allowance for uncerta1nt1es.'

APPLICABILITY: MODE 6%.
ACTION: 73753

With the requirefients of the above specification not satisfied, immediately
suspend all opérations involving CORE ALTERATIONS or positive reactivity
changes** and Anitiate and continue boration at greater than or equal to
~+8-gpm of «28y8868~ ppm boric acid solution or its equivalent until Keff is
reduced to Tess than or equal to 0.95 or the boron concentration is restored
to greater than or equal to-2400 ppm, whichever is the more restrictive. The
provisions of Specification 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.9.1.1 The more restrictive of the above two reactivity conditions shall
be determined prior to:

a. Removing or unbolting the reactor vessel head, and

b. Withdrawal of any full Tength control rod in excess of 3 feet
from }ts fully inserted pos1t1on within the reactor pressure
vessel.

4.9.1.2 The boron concentration of the reactor coolant .system and the
refueling canal shall be determined by chemical analysis at least once
per 72 hours.

*The reactor shall be ma1nta1ned in MODE 6 when the reactor vessel head is
unbolted or removed

**For purposes of this specification, éddition'of water from the RWST does
not constitute a positive reactivity addition provided the boron concentra-

gi?nzig Ehe RWST is greater than the minimum required by Specification
. . . . 020 -

D. C. COOK - UNIT 2 3/4 9-1 Amendment No.94
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3/6.10 SPECIAL TEST EXCEPTIONS
@) SHUTDOWN MARGIN

ON 0 0

3.10.1 The SHUIDOWN MARGIN requirement of Specification 3,1.1.1 may be suspended
for measuremont of control rod worth and shutdown margin provided the reactivity
equivalent to at least the highest estimated control rod worth is available for trip
insertion for OPERABLE contxrol rod(s). :

APPLICABILITY: MODE 2.
ACTION:

3
a. With any full length contyol rod not 1y inserted and with less“than the above
reactivity equivalent lable for P insertion, immediately initiate and
continue boration at =2 gpm of n ppe boric acid solution or its
equivalent until the SHUTDOWN MARGIN required by Specification 3.1.1.1 is
restored.

4 6550

b. With all full length.control rods inserted and the reactor subcritical by less
than the above reactivity equivalent, immediately initiate and continue boration
at = ‘gpm of 262680 ppm boric acid solution or its equivalent until the

MARGIN re%tred by Specification 3.1.1.1 i3 restored.

L
SURVETLTANGE REQUIREMENTS

6530

4.10.1.1 The position of each full length rod either partially or fully withdrawn
shall be determined at least once per 2 hours.

4.10.1.2 Each full length rod not fully inserted shall be deménstrated capable of
full insertion when tripped from at least the 50% withdrawn position within 7 days
prior to reducing the SHUTDOWN MARGIN to less than the limits of Specification

3.1.1.1. ‘

COOK NUCLEAR PLANT - UNIT 2 3/6 10-1 AMENDMENT NO. 18






Pq/6, 1 RSACTIVITY CONTIOL SYSTIMS

BASES

3/6,1,. 1.6 MODERATOR TEMOCRAT RS COSTTICIINT (MTe)

The lizitations on MIC ave provided %o ensuré chat che value of this
coefficiant remains wichin che lizicing condicions assumad for this paramecer
{n che FSAR accident and cransienc analyses.: .

The MIC valuas of chis specificacion are applicable to a specific sec of
planc condizions; accordingly, verilicacion of MIC values ac condicions c:ther
than chose explicicly sctated will require extrapolacion to thosa condicicas
in order to permit am accurale comgarison. .

It s confiz=ed by cycle specific neutronic analysas thac the value of
the MIC at EOC, HZ2 (ALL rods in) is zraatayr than the value at E0C, HE2 (all
vods ouc), thus assuxing that the survraillancs ac che latcser condiciom is

- L.l

adequaze o mainzain MIT wizhin salazy analysis assumptions.

=aasurezent of the MIC at tha

1 crele ars adequase o canfimm shas
a2 this csefficiant changes slowly due
t XC3 YoTon concenzrazion associated with Iuel

The survall
bezinning and o2
the Y7C remalins wi
orincipally S0
Surmuo.

=he and ¢
1

This specificacicn ensures chat che reactor will not be made critical
wicth the Reactor Coolant System average temperaturs lass than S4L°F. This
lizitacion i3 requirad to ensure 1) the zZoderator tazperaturs coefficient is
within f{ts anaiyzed ctsmperatura rangs, ) cthe pretective inscrumencacion is
within iss normzl operating range, 3) the pressurizer {s capable of being in
2 OPERABLE stacus with a steant bubble, and &) ctlie rsactor pressura vessal is
above its minizux RxVDT Cemperature, Adainistracive procedures will be
established co ensure che P-12 blocked funczions are unblocked befaore ctaking

.the rsactor ecricical.

»

/4 A cYeTTyY

The boron injection system ensurss thaZ naegacive reaaccivicy concrol is

available during each mode of facilicy operacion. Tha components raquirad to

perform this funceion includa 1) boraced wacer souzces, 2) charging puzps, 3)
separace flow pachs, 4) beoric acid cransfer pumps, S -
.s;sia-a.iand,ﬁﬁ an emergency power supply from QOPERASLE diesel zensrafors.

p
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3/4.1 REACTIVITY CONTROL SYSTEMS BASES

with the RC3 averags temperature above 200°r, a minimum of two separatas and
redundant boron injection systams are provided to ensure single functional
capability in the event an assumed fallure renders one of the systexns
inoperable. Allowable ocut-of-service pericds ensure that minor ccmponent
rapair or corrective action may be complated without undue risk to overall
facility safety from injection system failures during the rspalr pericd.

The limitation for maximum of one centrifugal charging pump to be OPERABLEZ and
the Surveillance Raquizement to verify all charging pumps and safety injac:icg
pumps, except the required OPERABLE charging pump, to be fnoperable below 15277,
unless the reactor vessel head ls removed, providas assurancs that a mass
addition pressure transient can be relieved by the operation of a single PORV.
g500 6550
The boration capajility of eithar [systsm {3 sufficient to provide the required
SHUTDOWN MARGIN fcm exgected opegating conditlions after xenon decay and
cooldown to 200 The maximum eydpactad boration capability usable volume
raquiremenc is 4995 gallons of 44+e9d prm borataed water frca the boric acid |
storage tank : a " >

on
esm. The minimum RWST boron concentration, required by the
<LOCA long-term ccoling analysis is 2400 ppm. The minimum centained RWST
volume is based on ZCCS considerations. See Section B 3/4.5.5. Fhe=losatdon l

= o~ - 3 - - .

-

With. the RCS average taemperature balow 2oo°r,-one injaection system ls acceptabls
without single failure consideration on the basis of the stable reactivity
condition of tha reactor and the additional resc-ictions prohibiting CORE
ALTERATIONS and positive raactivity change in the avent the single {njection

systam bacomes inaperablae. 7Y 5 | 400 6550

The boron capability requiraed bel 00% Ls slifficient to prgvide the requized
MODE 5 SHUTDOWN MARGIN aftar xenon dady and gooldown from 20gd,7 to 140°r. This
condition raquiras usable volumes of ei gallons of—=39ye6S=ppat borated
water from tle boric acid storage tanks or gallons of boratsd water from
the refueling water storage tank. The boraticn scurce vaolumes of Tachnical .
Specification 3.1.2.7 have been conservatively increased to gallons fzcm
the boric acid storage.tanks and 90,000 gallons from the refufling water storage
tank.: e ’ ’ v H ’ Fve v

Daaac—yd 2 oNY &R

15000
The limits on contained water volume and boron concentration of sha RWST also
ensure a pH valus of between 7.5 and 9.5 for the solution racirculated within
containment after a LOCA. This pH band minimizes the avelution of icdine and
minimizes the effact of chloride and cauatic strass corrosion on mechanical
systams and csmponents.

The OPERABILITY of boron injection systam during REFUELING ensuzes that this
system Lls available for reactivity control while in MODE 6.

COOK NUCLEAR PLANT = UNIT 2 - B 3/4 1-3 AMENDMENT No. BZ., 197,
118, X34 148
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Cook Nuclear Plant Technical Specification Insert

Insert b

for providing required SHUTDOWN MARGIN after xenon decay and cooldown to 547°F
and additional borated water from a second boric acid tank, or batching tank, or
refueling water storage tank for further cooldown to 200°F. With the refueling
water storage tank as the only source, based on conservative calculations, a
maximum of 69215 gallons of 2400 ppm borated water is required.
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3/4 LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.1 BORATION CONTROL

SHUTDOWN MARGIN - TAVG GREATER THAN 200°F

LIMITING CONDITION FOR OPERATION

3.1.1.1 The SHUTDOWN MARGIN shall be greater than or equal to 1.6% Delta k/k.
APPLICABILITY: MODES 1, 2, 3, and 4.

ACTION:

With the SHUTDOWN MARGIN less than 1.6% Delta k/k, immediately initiate and continue boration at greater
than or equal to 34 gpm of a solution containing greater than or equal to 6,550 ppm boron or equivalent uatil the
required SHUTDOWN MARGIN is réstored.

SURVEILLANCE REQUIREMENTS
4.1.1.1.1 The SHUTDOWN MARGIN shall be determined to be greater than or equal to 1.6% Delta k/k:

a.

Within one hour after detection of an inoperable control rods(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).

When in MODE 1 or MODE 2 with Keff greater than or equal to 1.0, at least once per
12 hours by verifying that control bank withdrawal is within the limits of Specification
3.1.3.5.

When in MODE 2 with Keff less than 1.0, within 4 hours prior to achieving reactor
criticality by verifying that the predicted critical control rod position is within the limits
of Specification 3.1.3.5.

Prior to initial operation above 5% RATED THERMAL POWER after each fuel loading,
by consideration of the factors of e below, with the control banks at the maximum
insertion limit of Specification 3.1.3.5.

*See Special Test Exception 3.10.1.

COOK NUCLEAR PLANT-UNIT 1 Page 3/4 1-1 AMENDMENT 74, 120, 148






3/4 LIMITING CONDITION FOR OPERATION AND SURVEILLANCE REQUIREMENTS
3/4.1 REACTIVITY CONTROL SYSTEMS

G SHUTDOWN MARGIN - TAVG LESS THAN OR EQUAL TO 200°F

LIMITING CONDITION FOR OPERATION

3.1.1.2 The SHUTDOWN MARGIN shall be greater than or equal to 1.0% Delta k/k.
APPLICABILITY: MODE 5.
ACTION:

With the SHUTDOWN MARGIN less than 1.0% Delta k/k, immediately initiate and continue boration at greater
than or equal to 34 gpm of a solution containing greater than or equal to 6,550 ppm boron or equivalent until the |
required SHUTDOWN MARGIN is restored.

SURVEILLANCE REQUIREMENTS
4.1.1.2 The SHUTDOWN MARGIN shall be determined to be greater than or equal to 1.0% Delta k/k:
a, Within one 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 SHUTDOWN MARGIN shall be verified acceptable with
an increased allowance for the withdrawn worth of the immovable or untrippable control

rod(s).
Q b. At least once per 24 hours by consideration of the following factors:
1. Reactor coolant system boron concentration,
2. Control rbd position,
3. Reactor coolant system average temperature,
4, Fuel burnup based on gross thermal energy generation,
5. Xenon concentration, and
6. Samarium concentration.

COOK NUCLEAR PLANT-UNIT 1 Page 3/4 1-3 AMENDMENT 120, 148
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3/4 LIMITING CONDITION FOR OPERATION AND SURVEILLANCE REQUIREMENTS
3/4.1 REACTIVITY CONTROL SYSTEMS

Q 3/4.1.2 BORATION SYSTEMS

FLOW PATHS - SHUTDOWN

LIMITING CONDITION FOR OPERATION
3.1.2.1 As a minimum, one of the following boron injection flow paths shall be OPERABLE:
a. A flow path from the boric acid tanks via a boric acid transfer pump and charging pump

to the Reactor Coolant System if only the boric acid storage tank in Specification 3.1.2.7a
is OPERABLE, or ‘

b. The flow path from the refueling water storage tank via a charging pump to the Reactor
Coolant System if only the refueling water storage tank in Specification 3.1.2.7b is
OPERABLE.
APPLICABILITY: MODES § and 6.

ACTION:

With none of the above flow paths OPERABLE, suspend all operations involving CORE ALTERATIONS or
positive reactivity changes® until at least one injection path is restored to OPERABLE status.

SURVEILLANCE REQUIREMENTS
0 4.1.2.1 At least one of the above required flow paths shall be demonstrated OPERABLE:

a. At least once per 7 days by verifying that the temperatufes of the areas containing the
flow path components from the boric acid tank to the blending tee are greater than or
equal to 63°F when a flow path from the boric acid tanks 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.

*For purposes of this specification, addition of water from the RWST does not constitute positive reactivity
0 addition provided the boron concentration in the RWST is greater than the minimum required by Specification
3.1.2.7.b.2.

COOK NUCLEAR PLANT-UNIT 1 Page 3/4 1-7 AMENDMENT 120, 164






3/4 LIMITING CONDITION FOR OPERATION AND SURVEILLANCE REQUIREMENTS
3/4.1 REACTIVITY CONTROL SYSTEMS

FLOW PATHS - OPERATING

LIMITING CONDITION FOR OPERATION

3.1.2.2 Each of the following boron injection flow paths shall be OPERABLE:

a.

APPLICABILITY:

ACTION:

The flow path from the boric acid tanks via a boric acid transfer pump and a charging
pump to the Reactor Coolant System, and

The flow path from the refueling water storage tank via a charging pump to the Reactor
Coolant System.

MODES 1, 2, 3 and 4.

With the flow path from the boric acid tanks inoperable, restore the inoperable flow path
to OPERABLE status within 72 hours or be in at least HOT STANDBY and borated to
a SHUTDOWN MARGIN equivalent to at least 1% Ak/k at 200°F within the next 6
hours; restore the flow path to OPERABLE status within the next 7 days or be in COLD
SHUTDOWN within the next 30 hours.

With the flow path from the reﬁfeling water storage tank inoperable, restore the flow path
to OPERABLE status within one hour or be in at least HOT STANDBY within the next
6 hours and in COLD SHUTDOWN within the following 30 hours.

SURVEILLANCE REQUIREMENTS

4.1.2.2 Each of the above required flow paths shall be demonstrated OPERABLE:

a.

At least once per 7 days by verifying that the temperatures of the areas containing the
flow path components from the boric acid tank to the blending tee are greater than or
equal to 63°F.

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.

At least once per 18 months during shutdown by verifying that each automatic valve in
the flow path actuates to its correct position on an RWST sequencing signal.

At least once per 18 months during shutdown by verifying that the flow path required by
specification 3.1.2.2.a delivers at least 34 gpm to the Reactor Coolant System.

COOK NUCLEAR PLANT-UNIT 1 Page 3/4 1-9
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3/4 LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
@ 3/4.1 REACTIVITY CONTROL SYSTEMS )

BORATED WATER SOURCES - SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.1.2.7 As a minimum, one of the following borated water sources shall be OPERABLE:
a. A boric acid storage system with:
1. A minimum usable borated water volume of 5000 gallons,
2. Between 6,550 and 6,990 ppm of boron, and
3. A minimum solution temperature of 63°F.
b. The refueling water storage tank with:
1. A minimum usable borated water volume of 90,000 gallons,
2. A minimum boron concentration of 2400 ppm, and
3. A minimum solution temperature of 80°F,
APPLICABILITY: MODES S and 6.
ACTION:;

With no borated water source OPERABLE, suspend all operations involving CORE ALTERATIONS or positive
reactivity changes® until at least one borated water source is restored to OPERABLE status.

G SURVEILLANCE REQUIREMENTS
4.1.2.7 The above required borated water source shall be demonstrated OPERABLE:
a. At least once per 7 days by:
1. Verifying the boron concentration of the water,
2, Verifying the water level volume of the tank, and
3. Verifying the boric acid storage 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. ’

reactivity addition provided the boron concentration in the RWST is greater than the minimum required by

“ “For purposes of this specification, addition of water from the RWST does not constitute a positive
Specification 3.1.2.7.b.2.
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3/4 LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
3/4.1 REACTIVITY CONTROL SYSTEMS

BORATED WATER SOURCES - OPERATIONS

LIMITING CONDITION FOR OPERATION

3.1.2.8 Each of the following borated water sources shall be OPERABLE:
a. A boric acid storage system with:
1. A minimum usable borated water volume of 8,500 gallons,”
2. Between 6,550 and 6,990 ppm of boron, and
3. A minimum solution temperature of 63°F.
b. The refueling water storage tank with:
1. A minimum contained volume of 350,000 gallons of water,
2. Between 2400 and 2600 ppm of boron, and
3. A minimum solution temperature of 80°F.
APPLICABILITY: MODES 1, 2, 3 and 4.
ACTION:
a, With the boric acid storage system inoperable, restore the storage system to OPERABLE

status within 72 hours or be in at least HOT STANDBY within the next 6 hours and
borated to a SHUTDOWN MARGIN equivalent to at least 1% Ak/k at 200°F; restore
the boric acid storage system to OPERABLE status within the next 7 days or be in

COLD SHUTDOWN within the next 30 hours.

b. With the refueling water storage tank inoperable, restore the tank to OPERABLE status
within one hour or be in at least HOT STANDBY within the next 6 hours and in COLD

SHUTDOWN within the following 30 hours.

SURVEILLANCE REQUIREMENTS

4.1.2.8

Each borated water source shall be demonstrated OPERABLE:

*Not required when borated water is injected into the RCS to meet SHUTDOWN MARGIN requirements of
MODES 3 and 4.

COOK NUCLEAR PLANT-UNIT 1 Page 3/4 1-16
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3/4 LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
3/4.9 REFUELING OPERATIONS

BORON CONCENTRATION

LIMITING CONDITION FOR OPERATION

3.9.1 With the reactor vessel head unbolted or removed, the boron concentration of all filled portions of the
Reactor Coolant System and the refueling canal shall be maintained uniform and sufficient to ensure that
the more restrictive of the following reactivity conditions is met:

a. Either a K., of 0.95 or less, which includes a 1% Ak/k conservative allowance for uncertainties,
or
b. A boron concentration of greater than or equal to 2400 ppm, which includes a 50 ppm
conservative allowance for uncertainties.
APPLICABILITY:  MODE 6’
ACTION:

With the requirements of the above specification not satisfied, immediately suspend all operations involving CORE
ALTERATIONS or positive reactivity changes™ and initiate and continue boration at greater than or equal to
34 gpm of 6,550 ppm boric acid solution or its equivalent until K4 is reduced to less than or equal to 0.95 or the
boron concentration is restored to greater than or equal to 2400 ppm, whichever is the more restrictive, The
provisions of Specification 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS
4.9.1.1 The more restrictive of the above two reactivity conditions shall be determined prior to:

a. Removing or unbolting the reactor vessel head, and

b. Withdrawal of any full length control rod in excess of 3 feet from its fully inserted position.
4.9.1.2 The boron concentration of the reactor coolant system and the refueling canal shall be determined

by chemical analysis at least 3 times per 7 days with a maximum time interval between samples
of 72 hours.

“The reactor shall be maintained in MODE 6 when the reactor vessel head is unbolted or removed.

“For purposes of this specification, addition of water from the RWST does not constitute a positive
reactivity addition provided the boron concentration in the RWST is greater than the minimum required by
Specification 3.1.2.7.b.2.
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3/4 LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
3/4.10 SPECIAL TEST EXCEPTIONS

SHUTDOWN MARGIN

LIMITING CONDITION FOR OPERATION

3.10.1 The SHUTDOWN MARGIN requirement of Specification 3.1.1.1 may be suspended for
measurement of control rod worth and shutdown margin provided the reactivity equivalent to at
least the highest estimated control rod worth is available for trip insertion from OPERABLE
control rod(s).

APPLICABILITY: MODE 2.
ACTION:

a. With the reactor critical (K, = 1.0) and with less than the above reactivity equivalent
available for trip insertion, immediately initiate and continue boration at = 34 gpm of
6,550 ppm boric acid solution or its equivalent until the SHUTDOWN MARGIN required
by Specification 3.1.1.1 is restored.

b. With the reactor subcritical (K, < 1.0) by less than the above reactivity equivalent,
immediately initiate and continue boration at = 34 gpm of 6,550 ppm boric acid solution
or its equivalent until the SHUTDOWN MARGIN required by Specification 3.1.1.1 is
restored. )

SURVEILLANCE REQUIREMENTS

4.10.1.1 The position of each full length rod either partially or fully withdrawn shall be determined at least
once per 2 hours,

4.10.1.2 Each full length rod not fully inserted shall be demonstrated OPERABLE by verifying its rod drop
time to be < 2.4 seconds within 7 days prior to reducing the SHUTDOWN MARGIN to less than
the limits of Specification 3.1.1.1.
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3/4 BASES
3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.1.4 MODERATOR TEMPERATURE COEFFICIENT (MTC) (Continued)

concentration associated with fuel burnup. The confirmation that the measured and appropriately compensated MTC
value is within the allowable tolerance of the predicted value provides additional assurances that the coefficient will
be maintained within its limits during intervals between measurement.

3/4.1.1.5 MINIMUM TEMPERATURE FOR CRITICALITY

This specification ensures that the reactor will not be made critical with the Reactor Coolant System average
temperature less than 541°F. This limitation is required to ensure 1) the moderator temperature coefficient is within
its analyzed temperature range, 2) the protective instrumentation is within its normal operating range, and 3) the
pressurizer is capable of being in an OPERABLE status with a steam bubble, and 4) the reactor pressure vessel is
above its minimum RTy,, temperature. Administrative procedures will be established to ensure the P-12 blocked
functions are unblocked before taking the reactor critical.

3/4.1.2 BORATION SYSTEMS

The boron injection system ensures that negative reactivity control is available during each mode of facility
operation. The components required to perform this function include 1) borated water sources, 2) charging pumps,
3) separate flow paths, 4) boric acid transfer pumps, and 5) an emergency power supply from OPERABLE diesel
generators.

With the RCS average temperature above 200°F, a minimum of two separate and redundant boron injection systems
are provided to ensure single functional capability in the event an assumed failure renders one of the systems
inoperable. Allowable out-of-service periods ensure that minor component repair or corrective action may be
completed without undue risk to overall facility safety from injection system failures during the repair period.

The limitation for a maximum of one centrifugal charging pump to be OPERABLE and the Surveillance
Requirement to verify all charging pumps and safety injection pumps except the required OPERABLE charging
pump, to be inoperable below 152°F, unless the reactor vessel head is removed, provides assurance that a mass
addition pressure transient can be relieved by the operation of a single PORV,

The boration capability of either system is sufficient to provide the required SHUTDOWN MARGIN from all
operating conditions after xenon decay and cooldown to 200°F. The maximum expected boration capability, usable
volume requirement, is 8500 gallons of 6550 ppm borated water from the boric acid storage tanks for providing
required SHUTDOWN MARGIN after xenon decay and cooldown to 547°F and additional borated water from a
second boric acid tank, or batching tank, or refueling water storage tank for further cooldown to 200°F. With the
refueling water storage tank as the only source, based on conservative calculations, a maximum of 99598 gallons
of 2400 ppm borated water is required. The minimum contained RWST volume is based on ECCS considerations.
See Section B 3/4.5.5.
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3/4 BASES
3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.2 BORATION SYSTEMS (Continued)

With the RCS average temperatﬁre above 200°F, one injection system is acceptable without single failure
consideration on the basis of the stable reactivity condition of the reactor and the additional restrictions prohibiting
CORE ALTERATIONS and positive reactivity change in the event the single injection system becomes inoperable.

The boration capability required below 200°F is sufficient to provide a SHUTDOWN MARGIN of 1% A k/k after
xenon decay and cooldown from 200°F to 140°F. This condition requires either 900 gallons of 6,550 ppm borated
water from the boric acid storage tanks or 3265 gallons of 2400 ppm borated water from the refueling water storage
tank. The boric acid storage tank boration source volume of Technical Specification 3.1.2.7 has been conservatively
increased to 5,000 gallons, The charging flowpath of Unit 1 required for Unit 2 shutdown support ensures that flow
is available to Unit 2 and addresses the requirements of 10 CFR 50 Appendix R. The flowpath consists of a
charging pump powered from an electrical bus and associated water supplies and delivery system. Fire watches
posted in the affected opposite unit areas (i.e., Unit 2 areas requiring use of the Unit 1 charging system in the event
of a fire) may serve as the equivalent shutdown capability specified in the action statements of Specification 3.1.2.3.
In the affected areas, either establish continuous fire watches or verify the OPERABILITY of fire detectors per
Specification 4.3.3.7 and establish hourly fire watch patrols. The required opposite unit equipment along with the
surveillance requirements necessary to ensure that this equipment is capable of fulfilling its intended Appendix R
alternate safe shutdown function have been established and are included in a plant procedure. An additional plant
procedure details how the above noted fire watches will be implemented.

The limits on contained water volume and boron concentration of the RWST also ensure a pH value of between 7.6
and 9.5 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 OPERABILITY of boron injection system during REFUELING ensures that this system is available for
reactivity control while in MODE 6.

3/4.1.3 MOVABLE CONTROL ASSEMBLIES

The specifications of this section ensure that (1) acceptable power distribution limits arc maintained, (2) the
minimum SHUTDOWN MARGIN is maintained, and (3) the potential effects of rod ejection accident are
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3/4 LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.1 BORATION CONTROL

SHUTDOWN MARGIN - T,yc.GREATER THAN 200°F

LIMITING CONDITION FOR OPERATION

3.1.1.1 The SHUTDOWN MARGIN shall be greater than or equal to 1.6% Delta k/k.
APPLICABILITY: MODES 1, 2°, 3, and 4. |

ACTION:

With the SHUTDOWN MARGIN less than 1.6% Delta k/k, immediately initiate and continue boration at greater
than or equal to 34 gpm of a solution containing greater than or equal to 6,550 ppm boron or equivalent until the
required SHUTDOWN MARGIN is restored.

SURVEILLANCE REQUIREMENTS

4.1.1.1.1 The SHUTDOWN MARGIN shall be determined to be greater than or equal to 1.6% Delta k/k:

a.

Within one 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).

When in MODE 1 or MODE 2 with K, greater than or equal to 1.0, at least once per
12 hours by verifying that control bank withdrawal is within the limits of Specification
3.1.3.6.

When in MODE 2 with K, less than 1.0, 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.

Prior to initial operation above 5% RATED THERMAL POWER after each fuel loading,
by consideration of the factors of e below, with the control banks at the maximum
insertion limit of Specification 3.1.3.6.

*See Special Test Exception 3.10.1.
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3/4 LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
3/4.1 REACTIVITY CONTROL SYSTEMS

SHUTDOWN MARGIN - T, LESS THAN OR EQUAL TO 200°F

LIMITING CONDITION FOR OPERATION

3.1.1.2 The SHUTDOWN MARGIN shall be greater than or equal to 1.0% Delta k/k.
APPLICABILITY: MODE 5.
ACTION:

With the SHUTDOWN MARGIN less than 1.0% Delta k/k, immediately initiate and continue boration at greater
than or equal to 34 gpm of a solution containing greater than or equal to 6,550 ppm boron or equivalent until the |
required SHUTDOWN MARGIN is restored.

SURVEILLANCE REQUIREMENTS
4.1.1.2 The SHUTDOWN MARGIN shall be determined to be greater than or equal to 1.0% Delta k/k:

a. Within one 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 SHUTDOWN MARGIN shall be verified acceptable with
an increased allowance for the withdrawn worth of the immovable or untrippable control

rod(s).
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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3/4 LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.2 BORATION SYSTEMS

FLOW PATHS - SHUTDOWN

LIMITING CONDITION FOR OPERATION
3.1.2.1 As a minimum, one of the following boron injection flow paths shall be OPERABLE:
a. A flow path from the boric acid tanks via a boric acid transfer pump and charging pump

to the Reactor Coolant System if only the boric acid storage tank in Specification
3.1.2.7.a is OPERABLE, or

b. The flow path from the refueling water storage tank via a charging pump to the Reactor
Coolant System if only the refueling water storage tank in Specification 3.1.2.7.b is
OPERABLE.
APPLICABILITY: MODES 5 and 6.

ACTION:

With none of the above flow paths OPERABLE, suspend all operations involving CORE ALTERATIONS or
positive reactivity changes” until at least one injection path is restored to OPERABLE status.

SURVEILLANCE REQUIREMENTS
4.1.2.1 At least one of the above required flow paths shall be demonstrated OPERABLE:

a. At least once per 7 days by verifying that the temperatures of the areas containing the
flow path components from the boric acid tank to the blending tee are greater than or
equal to 63°F when a flow path from the boric acid tanks 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.

“For purposes of this specification, addition of water from the RWST does not constitute positive reactivity
addition provided the boron concentration in the RWST is greater than the minimum required by Specification
3.1.2.7.b.2.
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3/4 LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
3/4.1 REACTIVITY CONTROL SYSTEMS

FLOW PATHS - OPERATING

LIMITING CONDITION FOR OPERATION

3.1.2.2 Each of the following boron injection flow paths shall be OPERABLE:

a.

b.
APPLICABILITY:
ACTION:

a.

b.

The flow path from the boric acid tanks via a boric acid transfer pump and a charging
pump to the Reactor Coolant System, and

The flow path from the refueling water storage tank via a charging pump to the Reactor
Coolant System.

MODES 1, 2, 3 and 4.

With the flow path from the boric acid tanks inoperable, restore the inoperable flow path
to OPERABLE status within 72 hours or be in at least HOT STANDBY and borated to
a SHUTDOWN MARGIN equivalent to at least 1% Ak/k at 200°F within the next 6
hours; restore the flow path to OPERABLE status within the next 7 days or be in COLD
SHUTDOWN within the next 30 hours.

With the flow path from the r'efueling water storage tank inoperable, restore the flow path
to OPERABLE status within one hour or be in at least HOT STANDBY within the next
6 hours and in COLD SHUTDOWN within the following 30 hours.

SURVEILLANCE REQUIREMENTS

4,1.2.2 Each of the above required flow paths shall be demonstrated OPERABLE:

a.

At least once per 7 days by verifying that the temperatures of the areas containing the
flow path components from the boric acid tank to the blending tee are greater than or
equal to 63°F,

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.

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 RWST sequencing signal.

At least once per 18 months during shutdown by verifying that the flow path required by
specification 3.1.2.2.a delivers at least 34 gpm to the Reactor Coolant System.
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3/4 LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
3/4.1 REACTIVITY CONTROL SYSTEMS

BORATED WATER SOURCES - SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.1.2.7 As a minimum, one of the following borated water sources shall be OPERABLE:
a. A boric acid storage system with:
1. A minimum usable borated water volume of 5,000 gallons,
2. Between 6,550 and 6,990 ppm of boron, and
3. A minimum solution temperature of 63°F,
b. The refucling water storage tank with:
1. A minimum usable borated water volume of 90,000 gallons,
2. A minimum boron concentration of 2400 ppm, and
3. A minimum solution temperature of 80°F,

APPLICABILITY: MODES 5 and 6.

ACTION:

With no borated water source OPERABLE, suspend all operations involving CORE ALTERATIONS or positive
reactivity changes” until at least one borated water source is restored to OPERABLE status.

SURVEILLANCE REQUIREMENTS

4.1.2.7 The above required borated water source shall be demonstrated OPERABLE:
a. 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 storage 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.

*For purposes of this specification, addition of water from the RWST does not constitute a dilution activity
provided the boron concentration in the RWST is greater than or equal to the minimum required by
Specification 3.1.2,7.b.2.
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3/4 LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
G 3/4.1 REACTIVITY CONTROL SYSTEMS

BORATED WATER SOURCES - OPERATING

LIMITING CONDITION FOR OPERATION

3.1.2.8 Each of the following borated water sources shall be OPERABLE:

a. A boric acid storage system with:
1. A minimum contained borated water volume of 8500 gallons,”
2. Between 6,550 and 6,990 ppm of boron, and
3. A minimum solution temperature of 63°F.

b. The refueling water storage tank with:
1. A minimum contained borated water volume of 350,000 gallons of water,
2. Between 2400 and 2600 ppm of boron, and
3. A minimum solution temperature of 80°F.

APPLICABILITY: MODES 1, 2, 3 and 4.

Q ACTION:

a. With the boric acid storage system inoperable, restore the storage system to OPERABLE
status within 72 hours or be in at least HOT STANDBY within the next 6 hours and
borated to a SHUTDOWN MARGIN equivalent to at least 1% Delta k/k at 200°F;
restore the boric acid storage system to OPERABLE status within the next 7 days or be
in COLD SHUTDOWN within the next 30 hours.

b. With the refueling water storage tank inoperable, restore the tank to OPERABLE status

within one hour or be in at least HOT STANDBY within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours.

SURVEILLANCE REQUIREMENTS
4.1.2.8 Each borated water source shall be demonstrated OPERABLE:

“Not required when borated water is injected into the RCS to meet SHUTDOWN MARGIN requirements of
“ MODES 3 and 4.
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3/4 LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
3/4.9 REFUELING OPERATIONS ‘

BORON CONCENTRATION
LIMITING CONDITION FOR OPERATION
3.9.1 With the reactor vessel head unbolted or removed, the boron concentration of all filled portions of the

Reactor Coolant System and the refueling canal shall be maintained uniform and sufficient to ensure that
the more restrictive of the following reactivity conditions is met:

a, Either a K, of 0.95 or less, which includes a 1% Ak/k conservative allowance for uncertainties,
or
b. A boron concentration of greater than or equal to 2400 ppm, which includes a 50 ppm
conservative allowance for uncertainties.
APPLICABILITY: MODE 6°.
ACTION:

With the requirements of the above specification not satisfied, immediately suspend all operations involving CORE
ALTERATIONS or positive reactivity changes™ and initiate and continue boration at greater than or equal to
34 gpm of 6,550 ppm boric acid solution or its equivalent until K., is reduced to less than or equal to 0.95 or the
boron concentration is restored to greater than or equal to 2400 ppm, whichever is the more restrictive. The
provisions of Specification 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4,9.1.1 The more restrictive of the above two reactivity conditions shall be determined prior to:
a. Remov}ng or unbolting the reactor vessel head, and
~b. . Withdrawal of any full length control rod in excess of 3 feet from its fully inserted position within

" the reactor pressure vessel.

4.9.1.2 The boron concentration of the reactor coolant system and the refueling canal shall be determined

by chemical analysis at least once per 72 hours.

*The reactor shall be maintained in MODE 6 when the reactor vessel head is unbolted or removed.

“For purposes of this specification, addition of water from the RWST does not constitute a positive
reactivity addition provided the boron concentration in the RWST is greater than the minimum required by
Specification 3.1.2.7.b.2.

COOK NUCLEAR PLANT-UNIT 2 Page 3/4 9-1 “ AMENDMENT %4







3/4 LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
3/4.10 SPECIAL TEST EXCEPTIONS

SHUTDOWN MARGIN

LIMITING CONDITION FOR OPERATION

3.10.1 The SHUTDOWN MARGIN requirement of Specification 3.1.1.1 may be suspended for measurement of
control rod worth and shutdown margin provided the reactivity equivalent to at least the highest estimated
control rod worth is available for trip insertion for OPERABLE control rod(s).

APPLICABILITY: MODE 2.
ACTION:
a. With any full length control rod not fully inserted and with less than the above reactivity

equivalent available for trip insertion, immediately initiate and continue boration at = 34 gpm of
6,550 ppm boric'acid solution or its equivalent until the SHUTDOWN MARGIN required by
Specification 3.1.1.1 is restored.

b. With all full length control rods inserted and the reactor subcritical by less than the above
reactivity equivalent, immediately initiate and continue boration at = 34 gpm of 6,550 ppm boric
acid solution or its equivalent until the SHUTDOWN MARGIN required by Specification 3.1.1.1
is restored.

SURVEILLANCE REQUIREMENTS

4.10.1.1 The position of each full length rod either partially or fully withdrawn shall be determined at least
once per 2 hours.

4.10.1.2 Each full length rod not fully inserted shall be demonstrated capable of full insertion when tripped
from at least the 50% withdrawn position within 7 days prior to reducing the SHUTDOWN
MARGIN to less than the limits of Specification 3.1.1.1.
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3/4 BASES
3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.1.4 MODERATOR TEMPERATURE COEFFICIENT (MTC)

The limitations on MTC are provided to ensure that the value of this coefficient remains within the limiting
conditions assumed for this parameter in the FSAR accident and transient analyses.

The MTC values of this specification are applicable to a specific set of plant conditions; accordingly, verification
of MTC values at conditions other than those explicitly stated will require extrapolation to those conditions in order
to permit an accurate comparison. :

It is confirmed by cycle specific neutronic analyses that the value of the MTC at EOC, HZP (All rods in) is greater
than the value at EOC, HFP (All rods out), thus assuring that the surveillance at the latter condition is adequate to
maintain MTC within safety analysis assumptions.

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

3/4.1.1.5 MINIMUM TEMPERATURE FOR CRITICALITY

This specification ensures that the reactor will not be made critical with the Reactor Coolant System average
temperature less than 541°F. This limitation is required to ensure 1) the moderator temperature coefficient is within
its analyzed temperature range, 2) the protective 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 pressure vessel is
above its minimum RTpy temperature. Administrative procedures will be established to ensure the P-12 blocked
functions are unblocked before taking the reactor critical.

3/4.1.2 BORATION SYSTEMS

The boron injection system ensures that negative reactivity control is available during each mode of facility
operation. The components required to perform this function include 1) borated water sources, 2) charging pumps,
3) separate flow paths, 4) boric acid transfer pumps, and 5) an emergency power supply from OPERABLE diesel
generators.
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3/4 BASES
3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.2 BORATION SYSTEMS (Continued)

With the RCS average temperature above 200°F, a minimum of two separate and redundant boron injection systems
are provided to ensure single functional capability in the event an assumed failure renders one of the systems
inoperable. Allowable out-of-service periods ensure that minor component repair or corrective action may be
completed without undue risk to overall facility safety from injection system failures during the repair period.

The limitation for maximum of one centrifugal charging pump to be OPERABLE and the Surveillance Requirement
to verify all charging pumps and safety injection pumps, except the required OPERABLE charging pump, to be
inoperable below 152°F, unless the reactor vessel head is removed, provides assurance that a mass addition pressure
transient can be relieved by the operation of a single PORV.

The boration capability of either system is sufficient to provide the required SHUTDOWN MARGIN from expected
operating conditions after xenon decay and cooldown to 200°F. The maximum expected boration capability, usable
volume requirement, is 8500 gallons of 6550 ppm borated water from the boric acid storage tanks for providing
required SHUTDOWN MARGIN after xenon decay and cooldown to 547°F and additional borated water from a
second boric acid tank, or batching tank, or refueling water storage tank for further cooldown to 200°F. With the
refueling water storage tank as the only source, based on conservative calculations, a maximum of 69215 gailons
of 2400 ppm borated water is required. The minimum RWST boron concentration required by the post-LOCA long-
term cooling analysis is 2400 ppm. The minimum contained RWST volume is based on ECCS considerations. See
Section B 3/4.5.5.

With the RCS average temperature below 200°F, one injection system is acceptable without single failure-
consideration on the basis of the stable reactivity condition of the reactor and the additional restrictions prohibiting
CORE ALTERATIONS and positive reactivity change in the event the single injection system becomes inoperable.

The boron capability required below 200°F is sufficient to provide the required MODE 5 SHUTDOWN MARGIN
after xenon decay and cooldown from 200°F to 140°F. This condition requires usable volumes of either 900 gatlons
of 6,550 ppm borated water from the boric acid storage tanks or 3265 gallons of borated water from the refueling
water storage tank. The boration source volumes of Technical Specification 3.1.2.7 have been conservatively
increased to 5,000 gallons from the boric acid storage tanks and 90,000 gallons from the refueling water storage
tank.

The limits on contained water volume and boron concentration of the RWST also ensure a pH value of between 7.6
and 9.5 for the solution recirculated within containment after a LOCA. This pH band minimizes the evolution of
jodine and minimizes the effect of chloride and caustic stress corrosion on mechanical systems and components.

The OPERABILITY of boron injection system during REFUELING ensures that this system is available for
reactivity control while in MODE 6.
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