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3/4.1 REACTIVITY CONTROL SYSTEMS

2/4.1.1 BORATION CONTROL

SHUTDOWN MARGIN - Tavg GREATER THAN 200°F

LIMITING CONDITICN FOR OPERATION

2.1.1.1 The SHUTDOWN MARGIN shall be gfe&ter than or eqUé] to 5.15% delta k/k.

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

ACTION:

With the SHUTDOWN MARGIN less than 5.15% delta k/k, immediately initiate and
continue boration at greater than or equal to 40 gpm of a solution containing
greater than or equal to 1720 ppm boron or equivalent unt11 the required
SHUTDOWN MARGIN is restored.

SURVETLLANCE REQUIREMENTS

4.1.1.1.1 The SHUTDOWN MARGIN sha11 be determ1ned to be greater than or equal
to 5 15% delta k/k:

a. Within one hour after detection of an inoperable CEA(s) and at least
once per 12 hours thereafter while the CEA(s) is inoperabie. If the
inoperable CEA 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allowance for the withdrawn worth of the immovable or untrippable
CEA(s).

b.  When in MODE 1 or MODE 2 with K greater than or equal to 1.0, at
least once per 12 hours by ver1$y1ng that CEA group withdrawal is
within the Trans1ent Insertion Limits of Specification 3.1.3.6.

c. When-in MODE 2 with K 1ess than 1.0, w1th1n 4 hours prior to
achieving reactor cr1§1ca11ty by ver1fy1ng that the predicted
critical CEA position is within the 11m1ts of Spec1.1catvon 3.1.3.86.
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REACTIVITY CONTROL SYSTEMS

SHUTOOWN MARGIN -'TangLESS THAN OR EQUAL TO 2GJ°F

LIMITING CONDITION FOR OPERATION

3.1.1.2 The SHUTDOWN MARGIN shall be greater than or eqqai to 3.0% delta k/k.

APPLICABILITY: MOODE 5.

ACTION: _ .
With the SHUTDOWN MARGIN less than 3.0% delta k/k; fmmediate]y initiate and

‘continue boration at greater than or equal to 40 gpm of a solution containing

greater than or equal to 1720 ppm boron or equivalent until the required
SHUTOOWN MARGIN is restored. -

SURVEILLANCE REQUIREMENTS

[4)

4.1.1.2 The SHUTDOWN MARGIN shall be determined to be greater than or equal
to 3.0% delta k/k: :

a.  Within one hour after detection of an inoperable CEA(s) and at
least once per 12 hours thereafter while the CEA(s) is inoperable.
If the inoperable CEA is immovable or untrippable, the above
required SHUTDOWN MARGIN shall be.increased by an amount at least
equal to the withdrawn worth of the immovable or untrippable CEA(s).

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

Reactor coolant system boron concentration,

CEA position, _

Reactor coolant system average temperature,

Fuel burnup based on gross thermal energy deneration,

Xenon concentration,and :

Samarium concentration. , :

Whenever the reactor coolant level is below the hot leg
centerline, one and only one charging pump shall be operable;
by verifying that power is removed from the remaining charging
pumps. _
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REACTIVITY CANTIOL SY §TIMS

‘ 2221720 WATER SOURCE = SHUTDOWN

LIMITING CONOITION FOR QPERATION

3.1.2.7 VAs a niniaul; one of the following dorated water sources shail be
OPERABLE: . , :

a. One boric acid sakeup tank with a minimum boron concentration of 1720 ,
ppm and a minimum borated water volume of 5150 gallions, or ,

b. The refueling water storage tanks with:

1. A sinisum borated water volume of 5150 gallons above the ECCS '
suction connection,

2. A sinimum doron concentration of 1720 pnﬂ; and i _ '
3. A solutien :elporaturi between 40°F and 100°F. |
APPLICABILITY: MODES S and 6.

Hith,no borated water sources OPERABLE, suspend all operations invelving CORE
»ALTERATIONS or positive reactivity changes.

SURVEILLANCE REQUIREMENTS

. 4.1.2.7 The above required borated watsr sbur:. shall be do-onstratod
OPERABLE: | ‘ 4 ' : '

a. At least once per 7 days by:
1. Verifying the boron concentration of the water, and

2. Varifying the contlincd_bcrltod wdtir volume of the tank,

5. At least once per 24 hours by verifying the RWST tesperature when it
- s the source of berated watar when the outside air temperature is
less than 40°F or greater than 100°F. -

‘ SAN ONOFRE-uNIT 2 - 3/ 1-12° , : AMENDMENT NO. 43



® " REQUIRED STORED BORIC ACID VOLUME
. AS A FUNCTION OF CONCENTRATION
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REACTIY

[7¢ CCUTRCL SYSTEMS

BORATED WATER SOURCES - CPERATING

LIMITING CCONDITION. FOR OPERATION

3.1.2.8

a.

The following borated water sources shall be OPERABLE:

At Teast one of the following combinations:

1) One boric acid makeup tank, with the tank contents in
~accordance with Figure 3,1-1, its associated gravity feed valve,
and boric acid makeup pump, ‘

2) Two boric acid makeup tanks, with the combined contents of the
tanks in accordance with Figure 3.1-1, their associated gravity
feed valves, and boric acid makeup pumps,

3) Two boric acid makeup tanks, each with contents in accordance

~with Figure 3.1-1, at least one gravity feed valve, and at least
one boric acid makeup pump and,

The refueling water storage tank with:

1) A minimum contained borated water volume of 362,800 gallons above
the ECCS suction connection,

2) Between 1720 and 2500 ppm of boron; and

3) A solution temperature between 40°F and 100°F.

APPLICABILITY: MODES 1, 2, 3 and 4.

- ACTION:

d.

With the above required boric acid makeup tank(s) inoperable, restore

~the tank(s) to OPERABLE status within 72 hcurs or be in at least HOT
- STANDBY within the next 6 hours and borated 80 a SHUTDOWN MARGIN

equivalent to at least 3.0% delta k/k at 200°F; restore the above
required boric acid makeup tank(s) to OPERABLE status within the next
7 days or be in COLD SHUTDOWN within the next 30 hours.

With the refueling water 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.

SURVETLLANCE REQUIREMENTS

4.1.2.8

a.

Each borated water sources shall be demonstrated OPERABLE:
At least once per 7 days by:
1. Verifying the boron concentration in the water, and

2. Verifying. the contained borated water volume of the water
source, . -

At least once per 24 hours by verifying the RWST temperature when

the outside air temperature is less than 40°F or greater than 100°F.

SAN ONOFRE - UNIT 2 : 3/4 1-14 ' AMENDMENT NO. 43
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LIMITING SSNCITIIN 223 0PEIaTvan

.2 Easn meacisr coslant systam safety injection tank small e OPSRABLS
a: , '

{

3. The fsolation vaive epen ane POwer T3 the valve removed,

- A centnihod Sorated watar volumg of detween 1630 and 1807 cudie
: fest, ' . ’

C. Setween 1720 and 2500ppa of baren, ang
a. A nizregen cavem~pressure of Setween 500 and 82% :sigf
ASPLISASTLITY: MO3SES 1, 2 and 3.*

ACTTION:

3. Wizh one safety injection tank inopersdle, exceps as a resylt of 3
closeq isolatian valve, restore the inooeradle tank to OPERABLS
$tatus within one nour or Be 1n at least HOT STANDEY within the nex:

-6 hours and in HOT SAUTDOWN within - the following § hours.

b.  With eone safety fnjection tank {noperanie due 3 the isalazion valve
-being closec, efther fmmediately open the fsolatiarn valve or be in
T least HCT STANDZY within ene neur dnG Be fn MIT SHUTOCWN witnin
the next 12 hours. .

SURVETLLANCZ 320UTREMENTS

4.5.1 Zaen safety injection tank shall be demonstirated OPERABLS:

. At 1§ast once per 12 hours by:

1. Verifying that the esntained borated water volume andg nitragen
- Cover=pressure in the tanks is within the above limits, ang

2. Verifying that each safety injection tank 1salation valve is
epan. - v '

]
v‘-'q'..

NIIT DressuTize” sresscee §Teater tnan or ecual to 713 asia.

SAN CNCFRE-uNT® 2 | 3/8 §-1 | AMENDMENT NO.
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LIVMITING CaNDITIEN FOR 0o€3aTIaN

3.5.4 The refueling water $t3rage tank shall be OPERABLE with:

. A minimum Soratad water volume of 382,800 gallons asove the g2ls
suction Connectian, '

8. Between 1720 ang 2500p8m of borgn, ang
€. A solution tamperature Between 43°F ane 100°F.

ADDLICASILIT™: MOCES 3, 2, 3 ana 4.

ACTICN:
With the refueling water st3rage tank 1noccra:To.'r|st§rt the fank to QPsRAs:.:

$Tatus within 1 nour or be in at least HQT STANDBY within § nours ang in ot s I8
SHUTDOWN within tng following 30 neurs.

SURVEILLANCE RS9urRevENTS

4.5.4 The RWST snall pe qemonstratad OﬁERABLE:
a. At laast once per 7 days by: |
| 1. Vorif}ing the contained borated -;tcr velume in the tank, anc
2. VYerifying the beren concantration of the watsr.

B. At least ones per 26 heurs by verifying the RWST temoerature when
the outsige air temperature 1s less than 40°F or greater than 102°:.

SAN CNCPRZ-UNIT 2 ' 3/8 s-8 - AMENDMENT NO.
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CONTAINMENT SYSTEMS

RECIRCULATION FLOW PH CONTROL

LfMITING CONDITION FOR OPERATION

3.6.2.2 The recirculation flow pH control system shall be operable with a
minimum of 15,400 1bs. (256 cu. ft.) of trisodium phosphate (w/12
tiydrates), or equivalent, available in the storage racks in the
containment. - " '

APPLICABILITY: Modes 1, 2 and 3

ACTION:

With less than the required amount of trisodium phosphate available,
restore the system to the correct amount within 72 hours or be in at

- least HOT STANDBY within the next 6 hours and in HOT SHUTDOWN within the
following 6 hours. ‘ . -

SURVEILLANCE REQUIREMENTS

4.6.2.2  The recirculation flow pH control system shall be demonstrated

operable during each refueling outage by: -

a. Visually verifying that the TSP storage racks have maintained
their integrity and the TSP containers contain a minimum of
15,400 1bs. (256 cu. ft.) of TSP (w/12 hydrates) or equivalent.

b. Verifying that when a sample of less than 3.00 grams of triso-
dium phosphate (w/12 hydrates) or equivalent, selected at random
from one of the storage racks inside of containment, is sub-
merged, without agitation, in at least 1 litre of 120 + 10
degrees-F borated demineralized water borated to at least 2482
ppm boron, allowed to stand for 4 hours, then decanted and mixed,
the pH of the solution is greater than or equal to 7.0.

SAN ONONFRE - UNIT 2 3/4 6-16 AMENDMENT NO. 51




3/4.9 REFUELING OPERATIONS

3/4.9.1 BORON CONCENTRATION

LIMITING CONDITION FOR OPERATIDN

3.9.1 With the reactor vessel head closure bolts less than fully tensioned or
with the head 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 following reactivity
conditions is met:

a. Either a Keff of 0.95 or less,
b. A boron concentration of greater than or edua] to 1720 ppm,

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 40 gpm
of a solution containing greater than or equal to 1720 PPm boron or its
equivaient until K £ is reduced to less than or equal to 0.95 or the boron
concentration is rSstored to greater than or equal to 1720 ppm, whichever is
the more restrictive. Lo ,

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 CEA 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 cooclant 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 whenever fuel is in the reactor
vessel with the reactor vessel head closure belts less than fully tensioned
or with the head removed. ’ :

SAN ONOFRE-UNIT 2 , 3/4 9-1



3/4.10 SPECIAL TEST EXCEPTIONS

3/4.10.1 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 CEA worth and shutdown margin provided reactivity
equivalent to at least the highest estimated CEA worth is available for trip
insertion from OPERABLE CEA(s).

APPLICABILITY: MODES 2 and 3*
ACTION:

a. With any full length CEA not fully inserted and with less than the
above reactivity equivalent available for trip insertion, immedi-
ately initiate and continue boration at greater than or equal to
40 gpm of a solution containing greater than or equal to 1720 ppm
boron or its equivalent until the SHUTDOWN MARGIN required by
Specification 3.1.1.1 is restored.

b.  With all full length CEAs fully inserted and the reactor subcritical
by less than the above reactivity equivalent, immediately initiate
and continue boration at greater than or equal to 40 gpm of a
solution containing greater than or equal to 1720 ppm boron or its
equivalent until the SHUTDOWN MARGIN required by Specification 3.1.1.1
is restored. o

SURVEILLANCE REQUIREMENTS

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

4.10.1.2 Each CEA not fully inserted shal)l 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.

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

- | DEC 1213
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REACTIVITY CONTROL SYSTEMS

BASES

.3/8.1.1.4 MINIMUM TEMPERATURE FOR CRITICALITY

This specification ensures that the reactor will not de made eritical
with the Reactor Coolant Systes dverage tamperature less than $20°F, Th(s
1{eitation s required to ensure 1) the soderator temperature coefficient g
- within 125 analyzed temperature range, 2) the protactive instrumentation g

"within 1ts normal cperating rangs, 3) the pressurizer is capadle of being in
a0 OPERABLE status with a steas bubble, and 4) the reactor pressure vesse! 1g
adove its ainisus RT,QT tempersture. = . _

3/8.1.2 BORATION SYSTEMS

The boron injection Systas ensures that negative reactivity contrel s
available during each sode of facility operaticn. The Components required to
perfors this function incluge 1) borated water sources, 2) charging pumps,

3) separate flow patns, 4) boric scig 8skeuwp pumps,and §) an emergency power
supply from OPERABLE diesel generators. ) o

With the RCS average temperature adove 200°F, 2 ainisum of two separats
and redundant boron injection Systams are provided to ensure single functional
capability in the event an assumed failure renders one of the
{noperadle. Allowadle out-of-service periods ensure that afnor component
repair or corrective action msy be completed without undue risk ‘to oversl!
facility safety from injection systaa failures during the repafr period. -

__The boration capadility of either system fs sufficient 5 provide [
SHUTDOWN MARGIN from expectad operating conditions of 3.0% delta k/k aftar
xenon decay and cocldown to 200°F. The saxisus expectisd doration Capadility
recuiremsent occurs at EOL from fyll power equilibrium xenon conditfons and
requires deric acid selution from the boric acid makewp tanks in the allowadle
concentrations and volumes of Specification 3.1.2.8 plus approximately 13,000 gallons
0f 1720 ppm borated water from the refueling water tank or approximately 45,000 gallons
of 1720 ppm borated water from the refueling water tank alone. However, for the purpose of}
consistency the minimum required volume of 362,800 gallons above ECCS suction connection
in Specification 3.1.2.8 1s identicail to more restrictive value of Specification 3.5.4,

With the RCS temperaturs below 200°F one injection system {g acceptadle
without single failure consideration on the basis of the stadie reactivity

- condition of the reactor and the additiona] restrictions pronibiting CORE

ALTERATIONS and pesitive reactivity changes {n the event the single injection

Systes beccaes inoperadle. :

. The Baron capadility required Delow 200°F {3 based upon providing a
3X delta k/k SHUTDOWN MARGIN aftsr xenon decay and csolcown from 200°F to ,
140°F. Thfs conaition reguires 5150 gallens of 1720 Pp® borated water
::zm eitherthe refueling watar tank or boric acid solutien from ; Dboric scig

SAN ONOFRE-UNIT 2 8 3/4 1-2 | AMENDMENT NO. 43



REACTIVITY CONTROL SYSTEMS

BEASES

SORSTION SYSTEMS (Continued)

The water volume limits are specified relative to the top of the highest
suction connection to the tank. (water volume below this datum is not =
considered recoverable for purposes of this specification.) Vortexing,
internal stfuctures and instrument error are considered in determining the
tank level corresponding to the specified water volume limits. '

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

‘The limits on water volume and boron concentration of the RWST also ensure
a pH value of between 8.0 and 10.0 for the solution recirculated within contain-
ment after a LOCA. This pH band minimizes the evolution of jodine and minimizes
the e”fect of chloride and caustic stress ccrrosion on mechaniczl systems and

- components. The maximum. RWST volume is not specified since analysis of pH limits

and contzinment flooding post-LOCA considered RWST overflow conditions.

3/4.1.3 MOVABLE CONTROL ASSEMBLIES

The specifications of this section ensure that (1) acceptable power
distribution limits are maintained, (2) the minimum SHUTDOWN MARGIN is n:in-
tc.ned and (3) the potential effecus of CZA misalignments are 11m1»ed
accepteble Jevels.

The ACTION statements which permit limited variations from the basic
requirements are accompanied by additional restr1c ions which ensure thct the
original design criteria are met.

" The ACTION statements applicable to a stuck or untrippable, CEA to twec or
more inoperable CZAs and to a large misalignment (grezter than or egual to
18 inches) of two or more CEAs, reguire a p'ompt shutdown of the rezctor since
either of these cond{tions may be indicative of a possible loss of mechanical
functional capability of the CEAs and in the event of a stuck or unyr.:pa-;-
CZA, the loss of SHUTDOWN MARGIN.

For smz11 misalignments (less than 19 inches) of the CEAs, there is 1) a
small effect on the time dependent long term power distributions relative to
those used in generating LCOs and LSSS setpciats, 2) a small effect on the
available SHUTDOWN MARGIN, and 3) a small e77ect on the ejected CZA worih used
in the safety analysis. The*efore, the ACTION statement associetad with emall
misalignments of CEAs permits a one hour time interval during which attempts
may be made to restcre the CZA teo within its alignment reguirements. The one
heur time Vimit is sufficient to (1) fcentify causes of a misaligned CEA '
(2) tzke appropriate corrective action to rezlign ‘he {Z2s and (-, nlﬂ Tmize
tne efiects of xenon radistributicn.

MAY 1 6 1083
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EMERGENCY CORE COOLING SYSTEMS

BASES

ECCS SUBSYSTEMS (Continued)

With the RCS temperature below 350°F, one OPERABLE ECCS subsystem is
acceptable without single failure consideration on the basis of the stable
reactivity condition of the reactor and the limited core cooling requirements.

The NaOH added to the Containment Spray, via the Spray Chemical Addition
pumps, minimizes the possibility of corrosion cracking of certain metal
components during operation of the ECCS following a LOCA. The NaOH additive
results in post-LOCA sump pH of between 8.0 and 10.0 at the end of the NaQOH
injection period. o

The Surveillance Requirements provided to ensure OPERABILITY of each
component ensure that at a minimum, the assumptions used in the accident
analyses are met and that subsystem OPERABILITY is maintained. Surveillance
requirements for flow balance testing provide assurance that proper ECCS flows
will be maintained in the event of a LOCA. Maintenance of proper flow
resistance and pressure drop in the piping system to each injection point is
hecessary to: (1) prevent total pump flow from exceeding runout conditions
when the system is in its minimum resistance configuration, (2) provide the
proper flow split between injection points in accordance with the assumptions
used in the ECCS-LOCA analyses, and (3) provide an acceptable level of total
ECCS flow to all injection points equal to or above that assumed in the
ECCS-LOCA analyses. '

3/4.5.4 REFUELING WATER STORAGE TANK (RWST)

The OPERABILITY of the RWST as part of the ECCS ensures that a sufficient
supply of borated water is available for injection by the ECCS in the event of
a LOCA. The limits on RWST minimum volume and boron concentration ensure that

. 1) sufficient water is available within containment to permit recirculation

cooling flow to the core, and 2) the reactor will remain subcritical in the
cold condition following mixing of the RWST and the RCS water volumes with al}
control rods inserted except for the most reactive control assembly. The limit
on maximum boron concentration is to ensure that boron does not precipitable in
the core following LOCA. The 1imit on RWST solution temperature is to ensure
that the assumptions used in the LOCA analyses remain valid. :

SAN ONOFRE-UNIT 2 B 3/4 5-2



EMERGENCY CORE COOLING SYSTEMS

BASES

REFUELING WATER STORAGE TANK (Continued)

The water volume limits are specified relative to the top of the highest
suction connection to the tank. (Water volume below this datum is not
considered recoverable for purposes of this specification). The specified
volume limits consist of the minimum volume required for ECCS injection above
the Recirculation Actuation Signal (RAS) setpoint, plus the mimumum volume
required for the transition to ECCS recirculation below the RAS setpoint, plus
the volume corresponding to the range of the RAS setpoint, including RAS
instrument error high and low. Vortexing, internal structure, and instrument
error are considered in determining the tank leve) correspond1ng to the
specified water volume limits.

The 1imits on water volume and boron concentration of the RWST alsc ensure
that the solution recirculated within containment after a LOCA has a pH value
between 8.0 and 10.0 at the end of the NaOH injection period. This pH band
minimizes the evolution of jodine and minimizes the effect of chloride and
caustic stress corrosion on mechanical systems and components. The maximum RWST
volume is not specifiad since analysis of pH limits and containment flooding
post-LOCA considered RWST overflow conditions.

I AN -7 . s g
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3/4.9 REFUELING OPERATIONS

BASES

3/4.9.1 BORON CONCENTRATION

The limitations on reactivity conditions during REFUELING ensure
that: 1) the reactor will remain subcritical during CORE ALTERATIONS, and
2) a uniform boron concentration is maintained for reactivity control in the
water volume having direct access to the reactor vessel. These limitations
are consistent with the initial conditions assumed for the boron dilution
incident in the accident analyses. The value of 0.95 or less for K f includes
a 1% delta K/K conservative allowance for uncertainties. Simi1ar1y? {hg boron
concentration value of 1720 ppm or greater also inciudes a conservative
uncertainty allowance of 50 ppm boron.

3/4.9.2 INSTRUMENTATION

The OPERABILITY of the source range neutron flux monitors ensures that
redundant monitoring capability is available to detect changes in the reactivity
condition of the core. ' ‘

3/4.9.3 DECAY TIME ‘ T

The minimum requirement for reactor subcriticality prior to movement of .
irradiated fuel assemblies in the reactor pressure vessel ensures that
sufficient time -has elapsed to allow the radicactive decay of the short 1ived
fission products. This:decay time is consistent with the assumptions used in
the accident analyses. ’ '

3/4.9.4 CONTAINMENT PENETRATIONS

The requirements on containment penetration closure and OPERABILITY
ensure that a release of radioactive material within containment will be
restricted from leakage to the environment. The OPERABILITY and closure
restrictions are sufficient to restrict radioactive material release from a
fuel element rupture based upon the lack of containment pressurization
potential while in the REFUELING MODE. '

3/4.9.5 COMMUNICATIONS

The requirement for communications capability ensures that refueling
station personnel can be promptly informed of significant changes in the
facility status or core reactivity condition during CORE ALTERATIONS.

SAN ONOFRE-UNIT 2 B 3/4 9-1
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3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.2 BORATION CONTROL

SHUTDOWN MARGIN - Tavg GREATER THAN 200°F

LIMITING CONDITICN FOR OPERATION

2.1.1.1 The SHUTDOWN MARGIN shall be greater than or equal to 5.15% delta k/k.

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

ACTION:

With the SHUTDOWN MARGIN less than 5.15% delta k/k, immediately initiate and
continue boration at greater than or equal to 40 gpm of a solution containing
greater than or equa1 to 2350 ppm boron or equ1va1ent until the required
SHUTDOWN MARGIN is restored.

SURVETLLANCE REQUIREMENTS

4.1.1.1.1 The SHUTDOWN MARGIN shall be determxned to be greater than or egual
to 5.15% delta k/k:

a. Within one hour after detection of an inoperable CEA(s) and at least
once per 12 hours thereafter while the CEA(s) is inoperabie. If the
inoperable CEA 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 untr1ppab1e
CEA(s).

b, When in MODE 1 or MODE 2 with K greater than or equal to 1.0, at
least once per 12 hours by ver1$y1ng that CEA group withdrawal is
within the Trans1ent Insertwon Limits of Spec1.1cat1on 3.1.3.6.

c. When in MODE 2 with K Tess than 1.0, w1th1n 4 hours prior to
. achieving reactor cr1%1ca11ty by ver1fy1ng that the predicted
critical CEA position is within the limits of Specification 3.1.3.6.

iest Excention 2.70.1.

>

See Spetcial
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REACTIVITY CONTROL SYSTEMS

. - SHUTDOWN MARGIN. Tavg_LESS THAN OR EQUAL TO 2GJ°F

LIMITING CONDITION FOR OPERATION

3.1.1.2 The SHUTDOWN»MARGIN shall be greater than or equal to 3.0% delta k/k.

APPLICABILITY: MODE 5.
~ACTION:

With the SHUTDOWN MARGIN less than 3.0% delta k/k, immediately initiate and
continue boration at greater than or equal to 40 gpm of a solution containing
greater than or equal to 2350 ppm boron or equivalent until the required
SHUTDOWN MARGIN is restored. o :

[ 2]

SURVEILLANCE REQUIREMENTS

4.1.1.2 The SHUTDOWN MARGIN shall be determined to be greater than or equal
‘ to 3.0% delta k/k: - :
a. Within one hour after detection of an inoperable CEA(s) and at
least once per 12 hours thereafter while the CEA(s) is inoperable.
If the inoperable CEA is immovable or untrippable, the above
required SHUTDOWN MARGIN shall be increased by an amount at least
equal to the withdrawn worth of the immovable or untrippable CEA(s).

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

Reactor coolant system boron concentration,
CEA position, _ ‘ -
Reactor coolant system average temperature, ‘
Fuel burnup based on gross thermal energy generation,
Xenon concentration,and
~ Samarium concentration.

Whenever the reactor coolant level is below the hot leg
centerline, one and only one charging pump shall be operable;
by verifying that power is removed from the remaining charging

. pumps. :

~NO WU W —
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REACTIVITY CINTIOL SYSTIMS

. 302477 WATER SOURCE = SHUTDOWN

LIMITING CONOITION FOR QPERATION

—n——

1.2.7 As a niniﬁ. ong of the fo'nouing borated water sources snall be
PERABLE: :

One boric acid makeup tank with a m1n1mum'boron concentration of 2359
ppm and a minimum borated water volume of 4150gallons, or

The refueling water suraqi tanks with:

1. A sinisum borated wvater volume of 4150 gallons above the ECCS
suction connection,

2. A afnfmum doron concentration of 2350 pea, and

3. A solutfen temperatyre boiucon 40°F and 100°F.

 APPLICABILITY: MODES § and 6.

ACTION:

vfﬁh ne borated water sources OPERABLE, suspend all operations favelving CORE
ALTERATIONS or positive reactivity changes.

SURVETLLANCE REQUIREMENTS

4.1.2.7 The above required borated watsr source shall Be desonstrated ,

OPERABLE:

At least once per 7 days by: } _
1. Verifying the boren concentration of the water, and

2. Verifying the contained borated water volume of the tank,

At least once per 24 hours by verifying the RWST temperature when it
is the source of borated water when the outside air temperature s
less than 40°F or grsatar than 100°F. :

‘ SAN ONOFRE-UNIT 2 B VB STE
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Flgure 3.1-1
MINIMUM STORED BORIC ACID VOLUME
. AS A FUNCTION OF CONCENTRATION
| | (Gallons)
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10000
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i
i
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8000+t
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2000 i >; i ;
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REACTIVI

TY CCLTROL SYSTEMS

BORATED WATER SOURCES - CPERATING

LIMITING CONDITION FOR OPERATION

.3.1.2.8

a.

The following borated water sources shall be OPERABLE:
At least one of the following combinations:
1) One boric acid makeup tank, with the tank contents in

accordance with Figure 3.1-1, its associated gravity feed valve,
and boric acid makeup pump,

2) Two boric acid makeup tanks, with the combined contents of the

tanks in accordance with Figure 3.1-1, their associated gravity’
feed valves, and boric acid makeup pumps,

3) Two boric acid makeup tanks, each with contents in accordance
with Figure 3.1-1, at Teast one gravity feed valve, and at least
one boric acid makeup pump and,

The refueling water storage tank with:

1) A minimum contained borated water volume of 362,800 gallons above
the ECCS suction connection,

2) Between 2350 and 2800 ppm of boron, and -

3) A solution temperature between 40°F and 100°F.

APPLICABILITY: MODES 1, 2, 3 and 4.

ACTION:

a.

With the above required boric acid makeup tank(s) inoperable, restore
the tank(s) to OPERABLE status within 72 hcurs or be in at least HOT ,
STANDBY within the next 6 hours and borated 80 a SHUTDOWN MARGIN
equivalent to at least 3.0% delta k/k at 200°F; restore the above
required boric acid makeup tank(s) to OPERABLE status within the next
7 days or be in COLD SHUTDOWN within the next 30 hours.

With the refueling water 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.

SURVETILLANCE REQUIREMENTS

1 4.1.2.8

a.

b.

Each borated water sources shall be demonstrated OPERABLE:
At Teast once per 7 days by: ‘
1. Verifying the boron concentration in the water, and

2. Verifying the contained borated water volume of the water
source,

At Teast once per 24 hours by verifying the RWST temperature when
the outside air temperature is less than 40°F or greater than 100°F.

SAN ONOFRE - UNIT 2 ' 3/4 1-14
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LIMITINS JONCITIIN SCR QPEIATTIAN

.3.1 fasn meacisr esclant systam safety injecsion tank shall De QPSRABL:

1. The fselation vaive cpen in¢ power 3 the valve removec,

B, A contained borated water volume of between 1630 and 1807 cugie
feet, ' ‘ ' '

. Setween 1850ane 2800 psm of doron, ang
4. A nitregen cavemsressure of Setween 600 and 628 psig.
ASOLIZARILITY: MOSES 1, 2 ang 3.°

ACTION:

3. With one safety injection tank inooeradle, excep: as a resuit of 2
~ closeq iselatien valve, restors the {ncoerable tank to OPERABLE
- Status within one nour or be in at least HOT STANDEY within the nex:
-6 hours and in HOT SHUTDOWN within the following § hours.

5. With one safety injeczion tank {ncperadle due ts the fselasian valve
Seing closed, efther immediately open the isolatisr valve or de in
8% Teass HOT STANJZY within ane Rour ang de fn MIT SHUTDCWN wizain
the next 12 heurs. .

SURVETLLANCS 3T30738MENTS

4.3.% Zaen safaty injection tank sha!! Be demonstrated OPERABLS:

8. At least once per 12 hours by:

1. v.rify4nq that the cantained dorated water volume and nitrogen
Cover=gressure in the tanks is within the adove limits, ang

2. Verifying that each safety injection tank fsolation valve is
epan. , ,

MITS pressurizes sressere greazer than or equal to 713 asia.
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LIMITING CINDITICN FOR QEqaTrany

3.5.4 " The refueling water $torage tank shall be OPERABLE with:

8. A nminimum dorazad water volume of 382,800 gallons adove the g2
suction €onneczicn, _ v .

s. !d;vccn 2350 and 2800ppa of boéen. ang
. A solutien tcmnnraturoibqt&o.n 438 ang 100°F.

A99LIZARTLITY:  MOOES I, 2, 3 ang 4,

‘ACTICN‘:

“With the refusling water st3rage tank 1ncoori:1d.'rtstart'tho tank ts OPSRAS.:
$Tatus wihin 1 hour or be in gt Teast HOT STANOSY within 6§ hours ang in Qa3 -
SAUTOOWN within tag following 30 heurs. :

SURVETLLANCE REAUTREWENTS

_4.5;4' The RWST snall be cemonstratad OPERABLS:
3. At least once per 7 cays‘by: |
i VQr{fying the contained boratag U;tlf volume in the tank..anc
2. - Verifying the doren concentration cflino watsr,

B. At least once per 26 Rours By verifying the AWST temperature when
the outsice afr temperature is less than 40°F or greater tnan 104°:.

SN CNGFRZ-uNrT 2 3/8 -8



CONTAINMENT SYSTEMS

.' RECIRCULATION FLOW PH CONTROL
LIMITING CONDITION FOR OPERATION

3.6.2.2 The recirculation flow pH control system shall be operable with a

‘minimum of 17,461 1bs. (291 cu. ft.) of trisodium phosphate (w/12 l
hydrates), or equivalent, available in the storage racks in the
containment.

APPLICABILITY: Modes 1, 2 and 3

ACTION:

With less than the required amount of trisodium phosphate available,
restore the system to the correct amount within 72 hours or be in at
least HOT STANDBY within the next 6 hours and in HOT SHUTDOWN within the
following 6 hours. S

SURVEILLANCE REQUIREMENTS

4.6.2.2 The recirculation flow PH control system shall be demonstrated
operable during each refueling outage by:

' a. Visually verifying that the TSP storage racks have maintained
: their integrity and the TSP containers contain a minimum of
‘ 17,461 1bs. (291 cu. ft.) of TSP (w/12 hydrates) or equivalent. l

b.  Verifying that when a sample of less than 3,43 grams of triso- l
dium phosphate (w/12 hydrates) or equivalent, selected at random
from one of the storage racks inside of containment, is sub-
merged, without agitation, in at least 1 Titre of 120 + 10
degrees-F borated demineralized water borated to at least 2812 |
ppm boron, allowed to stand for 4 hours, then decanted and mixed,
the pH of the solution is greater than or equal to 7.0. '
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3/4.9 REFUELING OPERATIONS

3/4.9.1 BORON CONCENTRATION

LIMITING CONDITION FOR OPERATION

3.9.1 With the reactor vessel head closure bolts less than fully tensioned or
with the head 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 following reactivity
conditions is met:

a. Either a Keff of 0.95 or less,
b. - A boron concentration of greater than or equal to 2350 ppm,

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 40 gpm
of a solution containing greater than or equal to 2350 ppm boron or its
equivalent until K ¢ is reduced to less than or equal to 0.95 or the boron
concentration is réilored to greater than or equal to 2350 ppm, whichever is
the more restrictive.

.SURVEILLANCE REQUIREMENTS

4.9.1.1 The more restrictive of the above two reactivity cond%tions shall be
determined prior to:

a. Removing or unbolting the reactor vessel head, and

b. Withdrawal of any full length CEA in excess of 3 feet from its fully
inserted position within the reactor pressure vessel. ~

4.9.1.2 The boren 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 whenever fuel is in the reactor
vesse]l with the reactor vessel head closure bolts less than fully tensioned
or with the head removed. :

SAN ONOFRE-UNIT 2 ' 3/4 9-1



3/4.10 SPECIAL TEST EXCEPTIONS

3/4.10.1 SHUTDOWN MARGIN

LIMITING CONDITION~FO? OPERATION

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

_ APPLICABILITY: MODES 2 and 3*

ACTION:

a. With any full length CEA not fully inserted and with less than the -
above reactivity equivalent available for trip insertion, immedi-
ately initiate and continue boration at greater than or equal to
40 gpm of a solution containing greater than or equal to 2350 ppm
boron or its equivalent until the SHUTDOWN MARGIN required by
Specification 3.1.1.1 is restored. ,

b.  With all full length CEAs fully inserted and the reactor subcritical
by less than the above reactivity equivalent, immediately initiate
and continue boration at greater than or equal to 40 gpm of a
solution containing greater than or equal to 2350 ppm boron or its
equivalent until the SHUTDOWN MARGIN required by Specification 3.1.1.1
is restored. ' : v

SURVETLLANCE REQUIREMENTS

4.10.1.1 The position of each full length and part length CEA required either

partially or fully withdrawn shall be determined at least once per 2 hours.
4.10.1.2 Each CEA 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. ’ : :

*Operation in MODE 3 shall be limited to 6 consecutive hours.
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REACTIVITY CONTROL SYSTEMS

BASES

]

3/8.1.1.6 MINIMUM TEMPERATURE FOR CRITICALITY

~ This specification ensures that the reactor will not de sade critical

- with the Reactor Coolant Systes dverage tamperature less than 320°F. This
1imitation is required %o ensure 1) the soderator temperature coefficient g
wvithin 1ts analyzed tesperature range, 2) the protective instrumentation 1g

"within 1ts normg) operating range, 3) the pressurfzer is capadle of being 1n
4 OPERABLE status with 3 steas budbble, and 4) the resctor pressurs vessel 1g
above 1ts afnisum "MT temperature. : :

3/8.1.2 BORATION SYSTEMS
“

The beron fnjection Systam ensures that negative reactivity control 1s
availadle during each mede of facility operation. The componants required to
perform this function include 1) borated water sources, 2) charging pumps,

3) separate flow paghs, 4) deric acid Sakew pumps,and §) an emergency power
supply from OPERABLE dfesel generators. )

With the RCS average temperature dbove 200°F, 3 sinisum of twe separaty
-and redundant boron injection Systams are provided %o ensure single functiona)
capadility in the event an 2ssused failure renders cne of the systams
fnoperadle. Allowadle out-of-service periods ensurs that afner component
repair or corrective action aay be completed witheut undue risk 'to overal)
facility safety froa injection system failures during the repafr perfoq. .

The boration capability of either systam {s sufficient ts provide o
SHUTDOWN MARGIN from axpected eperating conditions of 3.0% delta k/k after
xshon decay and cocldown to 200°F. The saxisum expected boration capadility
recuiresent occurs at EOL from fyl) power equilidbrium xenon conditions ana
requires doric acid selution from the doric acid makewp tanks in the allowadle '
concentrations and volumes of Soecification 3.1.2.8 plus approximately 13,000 gallons
of 2350 PPm borated water from the refueling water tank or approximately 2¢,000gallons
of 2350 ppm borated water from the refuel ing water tank alone. However, for the purposs of
consistency the minimum required volume of 362,800 gallons above ECCS suction connection
in Specification 3.1.2.8 1s 1dentical to more restrictive value of Specification 3.5.4.

With the RCS temperaturs below 200°F one injection system g acceptadle
without single failure consideration on the basis of the stadle reactivity
condition of the reactor and the additional restrictions prohibiting CORE
ALTERATIONS and pesitive reactivity changes in the tvent the single injection
. Sy3tam decomes inoperable. : -

- The boron capability required delow 200°F is based upon providing a
3X delta k/k SHUTDOWN MARGIN aftar xenon decay and coolgown from 200°F 2o
140°F. T™his conaition requires 4150 gallens of 2350 ppm borated water
fr"zm eitherthe refueling vater tank or boric acid solution free a borie seidg
sakeup tank, - -
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RZACTIVITY CONTROL SYSTEMS

BASES

BORATION SYSTEMS (Continued)

The water volume limits are specified relative to the top of the highest
suction connection to the tank. (water volume below this datum is not
considered recoverable for purposes of this specification.) Vortexing,
internal structures and instrument error are considered in determining the
+ank level corresponding to the specified water volume limits.

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

The limits on water volume and boron concentration of the RWST also ensure
@ pH value of greater than 7.0 for the solution recirculated within contain-
ment after a LOCA. This pH ' : : minimizes
the e fect of chloride ancd czustic stress corrosion on mechanical systems &nd
components. The maximum RWST volume is not specified since analysis of pH 1imits
and contzinment flooding post-LOCA considered RWST overflow conditions.

3/4.1.3 MJVABLE CONTROL ASSEMBLIES

The specifications of this section ensure that (1) acceptable power

distribution limits are maintained, (2) the minimum SHUTDOWN MARCGIN is mein-
tzined, and (3) the potential effects of CZA misalignmenis are Timited to
-acceptable levels. :

The ACTION statements which permit limited variations from the basic
requirements are accompanied by additional restrictions which ensure that the
original design criteria are met.

The ACTION statements applicable to a stuck or untrippable, CEA to twe or
more inoperable CEAs and to a large misalignment (greater than cr equal to
13 inches) of two or more CEAs, require a prompt shutdown of the rzzctor since
eithaer of these conditions may be indicative of a possible loss of mechanical
functional capability of the CEAs and in the event of a siuck or untripgabie
CsA, the loss of SHUTDOWN MARGIN.

For smz11 misalignments (less than 18 inches) of the CZAs, there is 1) a
small effect on the time dependent long term power distributions
. those used in generating LCOs and LSSS setpciats, 2) 2 small effec
available SHUTDOWN MARGIN, and 3) a small e77ect on the ejected CZ
in the safety analysis. Therefore, the ACTION statement associgte
misalignments of CEAs permits a one hour time interval during which attempt
may be made to restore the CEA to within its alignment reguirements. The o
Four time 1imit is sufficient to (1) icentify causes of a misaligned CE
(2) tzke aopropriate corrective action tc rezlign the CiAs and (3) min
the effects cf xencn radistributicn. '
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EMERGENCY CORE COOLING SYSTEMS.

BASES

ECCS SUBSYSTEMS (Continued)

with the RCS temperature below 350°F, one OPERABLE ECCS subsystem is
acceptable without single failure consideration on the pasis of the stable
reactivity condition of the reactor and the limited core cooling requirements.

The Surveillance Requirements provided to ensure OPERABILITY of each
component ensure that at a minimum, the assumptions used in the accident
analyses are met and that subsystem OPERABILITY is maintained. Surveillance
requirements for flow balance testing provide assurance that proper ECCS flows
will be maintained in the event of a LOCA. Maintenance of proper flow
resistance and pressure drop in the piping system to each jnjection point is
necessary to: (1) prevent total pump flow from exceeding runout conditions
when the system is in jts minimum resistance configuration, (2) provide the
proper flow split between injection points in accordance with the assumptions
used in the ECCS-LOCA analyses, and (3) provide an acceptable level of total
£CCS flow to all injection points equal to or above that assumed in the
ECCS-LOCA analyses. ' -

3/4.5.4 REFUELING WATER STORAGE TANK (RWST)

The OPERABILITY of the RWST as part of the ECCS ensures that a sufficient
supply of porated water is available for injection by the ECCS in the event of
a LOCA. The limits on RWST minimum volume and boron concentration ensure that
1) sufficient water is available within containment to permit recirculation
cooling flow to the core, and 2) the reactor will remain subcritical in the
cold condition following mixing of the RWST and the RCS water volumes with all
control rods inserted except for the most reactive control assembly. The 1imit
on maximum boron concentration is to ensure that boron does not precipitable in
the core following LOCA. The 1imit on RWST solution temperature is to ensure
that the assumptions used in the LOCA analyses remain valid.
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EMERGENCY.CORE COOLING SYSTEMS

BASES

REFUELING WATER STORAGE TANK (Continued)

The water volume limits are specified relative to the top of the highest:
suction connection to the tank. (Water volume below this datum is not
considered.recoverable for purposes of this specification). The specified
volume limits consist of the minimum volume required for ECCS injection above
the Recirculation Actuation Signal (RAS) setpoint, plus the mimumum volume
required for the transition to ECCS recirculation below the RAS setpoint, plus
the volume corresponding to the range of the RAS setpoint, including RAS
instrument error high and low. Vortexing, internal structure, and instrument
error are considered in determining the tank 1eve1 correspond1ng to the
specified water volume limits.

The 1imits on water volume and boron concentration of the RWST alsc ensure
that the solution recirculated within containment after a LOCA has a pH value
of greater than 7,0. , This pH
S " minimizes the effect of chloride and
caustic stress corros1on on mechanical systems and components. The maximum RWST
volume is not specifiad since analysis of pH Jimits and containment flooding
post-LOCA considered RWST overflow conditions.
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3/4.9 REFUELING OPERATIONS

BASES

3/4.9.1 BORON CONCENTRATION

The limitations on reactivity conditions during REFUELING ensure
that: 1) the reactor will remain subcritical during CORE ALTERATIONS, and
2) a uniform boron concentration is maintained for reactivity control in the
water volume having direct access to the reactor vessel. These limitations
are consistent with the initial conditions assumed for the boron dilution’
incident in the accident analyses. The value of 0.95 or less for K includes
a 1% delta K/K conservative allowance for uncertainties. S1m11ar1y, {he boron
concentration value of 2350 ppm or greater also 1nc1udes a conservative
uncertainty allowance of 50 ppm boron.

3/4.9.2 INSTRUMENTATION

The OPERABILITY of the source range neutron flux monitors ensures that
redundant monitoring capability is available to detect changes in the reactivity

' condition of the core.

3/4.9.3 DECAY TIME

The minimum requirement for reactor subcriticality prior to movement of
irradiated fuel assemblies in the reactor pressure vessel ensures that
sufficient time has elapsed to allow the radicactive decay of the short lived
fission products. This decay time is consistent with the assumptions used in
the accident analyses.

3/4.9.4 CONTAINMENT PENETRATIONS

The requirements on containment penetration closure and OPERABILITY
ensure that a release of radioactive material within containment will be
restricted from leakage to the environment. The OPERABILITY and closure
restrictions are sufficient to restrict radicactive material release from a
fuel element rupture based upon the lack of conta1nment pressurization
potential while in the REFUELING MODE.

3/4.9.5 COMMUNICATIONS

The requirement for communications capability ensures that refue11ng
station personnel can be promptly informed of significant changes in the
fac111ty status or core reactivity condition during CORE ALTERATIONS.
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3/4.1 REACTIVITY CONTROL SYSTEMS

- 3/4.1.1 BORATION CONTROL

N - : o
SHUTDOWN MARGIN TavngREATER THAN ZOO'F.

LIMITING CONDITION FOR OPERATION

3.1.1.1 The SHUTDONN MARGIN shall be greater than or equal to 5.15% delta k/k.
APPLICABILITY: MODES 1, 2*, 3 and 4.

ACTION:

With the SHUTDOWN MARGIN less than 5.15% delta k/k, immediately initiate and
continue boration at greater than or equal to 40 gpm of a solution containing

- greater than or equal to 1720 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 5.15% delta k/k: '

a. Within one hour after detection of an inoperable CEA(s) and at least
once per 12 hours thereafter while the CEA(s) is inoperable. If the
inoperable CEA 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
CEA(s).

b. When in MODE 1 or MODE 2 with K £ gréater than or equal to 1.0, at
least once per 12 hours by veri?yfng that CEA group withdrawal is
within the Transient Insertion Limits of Specification 3.1.3.6.

c. When in MODE 2 with K less than 1.0, within 4 hours prior to
: achieving reactor criffZality by verifying that the predicted
critical CEA position is within the limits of Specification_3.1.3;6.

¥ See Special Test Exception 3.10.1.

I‘
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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 greater than or equal to 3.0% delta k/k.
APPLICABILITY: MODE 5. |

ACTION:

With the SHUTDOWN MARGIN less than 3.0% delta k/k, immediately initiate and
continue boration at greater than or equal to 40 gpm of a solution containing
greater than or equal to 1720 ppm boron or equivalent until the required
SHUTDOWN MARGIN is restored. '

SURVEILLANCE REQUIREMENTS

‘ 4112 The SHUTDOWN MARGIN shall be determined to be greater than or equal
to 3.0% delta k/k: ,

a. Within one hour after detection of an inoperable CEA(s) and at
least once per 12 hours thereafter while the CEA(s) is inoperable.
If the inoperable CEA is immovable or untrippable, the above
required SHUTDOWN MARGIN shall be increased by an amount at Jeast
equal to the withdrawn worth of the immovable or -untrippable CEA(s).

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

Reactor coolant system boron concentration,

CEA position,

Reactor coolant system average temperature,

Fuel burnup based on gross thermal energy generation,

Xenon concentration,and

Samarium concentration. ' : v
Whenever the reactor coolant level is below the hot leg center-
-1ine, one and only one charging pump shall be operable; by veri-
fying that power is removed from the remaining charging pumps.

NOYOV R W -

. | - DEC 1 9 1964
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REACTIVI™Y ZINTICL SYSTEMS

‘ 22747E) WATER SOURCE ~ SHUTDOWN

" LIMITING CONOITION FOR OPERATION

3.
OPERABLE

4. One boric acid sakeup ank with s minimum boron concentration of 1720
ppm and a'minimum borated water volume of 5150 gallons, or

1.2.7 As s m‘nii-. one of the following boriud water sources shall pe
3 : o ' . o

b. The refusling water storsge tanks with:

1. A ainfeus dorated vatar volume of 5150 gallons above the ECCS |
: smien connection, ' ‘

2. A sinisum doron cancentration of 1720 pem, and | l
3. A solutfen tqcntunboma 40°F and 100°F.

APPLICABILITY: MODES S and 6.

AC_TION:

¥ith no borated watar sources OPERABLE, suspend all operaticns favelving CORE
ALTERATIONS or pesitive reactivity changes.

SURVETLLANCE REQUIREMENTS

4.1.2.7 The above required Borsted water saurcs shall be desonstrated
OPERABLE: _

a. At least once per 7 days by:
1 Vcéifymg the boren concentration of the water, and
2. Verifying the centained borated water volume of the tank,

B. At least once per 24 hours by verifying the RWST tesperature when it
is the source of derated witar when the outside air tamperaturs is
Tess than 40°F or greater than 100°F. A

., SAN ONOFRE-uNIT 3 38 112" | ’ AMENDMENT No. 32



USEABLE VOLUME (GALLONS)

Figure o.i=|

REQUIRED STORED BORIC ACID VOLUME
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REACTIVITY 2777370 SYSTEMS

BCRATED WATER S“LRCES - OPERATING
. LIMITING CONDITION FOR OPERATION

3.1.2.8 The following borated water sources shall be OPERABLE:
a. At least one of the following combjnations:

1) One boric acid makeup tank with the tank contents in

- accordance with Figure 3.1-1, its associated gravity feed valve,
and boric acid makeup pump, .

2) Two boric acid makeup tanks, with the combined contents of the
tanks in accordance with Figure 3.1-1, their associated grav1ty
feed valves, and boric acid makeup punps.

3) Two boric acid makeup tanks, each with contents in accordance
with Figure 3.1-1, at least one gravity feed valve, and at 1east
one boric acid makeup pump and, o

' b. The refueling water storage tank with;

1) A minimum contained borated water vo]ume of 362,800 gallons above
the ECCS suction connection,

2) Between 1720 and 2500 ppm of boron, and
3) A solution temperature between 40°F and 100°F.
’ - APPLICABILITY: MODES 1, 2, 3 and 4.
ACTION: |

a. With the above required boric acid makeup tank(s) inoperable, restore
the tank(s) to OPERABLE status within 72 hours or be in at least HOT
STANDBY within the next 6 hours and borated 80 a SHUTDOWN MARGIN
equivalent to at least 3.0% delta k/k at 200°F; restore the above
required boric acid makeup tank(s) to OPERABLE status within the next
'7 days or be in COLD SHUTDOWN within the next 30 hours.

b. With the refueling water 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 follow1ng 30 hours.

SURVETILLANCE REQUIREMENTS !

4.1.2.8} Each borated water sources shall be demonstrated OPERABLE:
a. At least once per 7 days by:
1. Verifying the boron concentration in the water, and

. 2. Verifying the contained borated water volume of the water

source,
. ' b. At least once per 24 hours by verifying the RWST temperature when
' the outside air temperature is less than 40°F or greater than 100°F.

SAN ONOFRE - UNIT 3 3/4 1-14 AMENDMENT NO. 32
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2°¢ 8.1 §ATETV yoEsecay siyye

-

LIVITING SINCITIAN FAR QPEIATION

3.8.1 Easn ruactor coolant systea safety fnjection tank snall be OPERAG.:
wisa: ' ‘

a. The 1solation vaive open ang power 8 the valve removed,

B. A contained dorated water velums of Between 1830 and 1807 cudie .

€ Between 1720 (1420 for Cycle 2) and 2500 ppm of boron, and
g. A nferegen cavor~:rtssuéo of detween 600 and 628 psig.
ASBLIZASILITY: MO3ES 1, 2 and 3.°
a.  Win one safety injection tank fnoaor‘blo. excent s a ftsu1t of a
closea isolation valve, restare the incperadble tank ta OPERABLE

$ta%us within one hour or be in 4t least MOT STANDEY within the nexs
6 hours and- in HOT SAUTDOWN within: tae following 6 nours.

B.  With one safety fnjection tank inoperadle dus 23 the fselatien valve
being closed, efther immeciately open the fsolatier vilve or Be in
8t Teas: MCT STANJZY within ene neur anc de 1n MIT SHUTCCWN within
the nex: 12 neuyrs, .

SURVITLLANCE REQUTREMENTS

4.3.1 EZacn safety injeczion tank shall Se demonsirated OPERABLS:
3. At lcait once per 12 hours by:

1. Verifying that the csntained borated watar volume and nitrogen
cover=grassure in the tanks 1s within the above limits, ang

2. Verifying that each safety fnjectien tank 1s0lation vilvc'il.
. epen. : - ,

LA ,
AIST BTESSLTIZN” STessuTe Greater tnan or ecual to 7.8 asia.
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gME333NsY CoRE SSCLING gveoswe

/e8¢ IETEING WETIR STOMAGE Tank

IMITING CINDITION FOR 09€RaTIAN

3.5.4 The refueling wates storage tank shall be OPERABLE witn:

8. . A sinimum dorazed water velume of 362,800 gallons aseve the g2:¢
suction connectien, - : :

B.  Between 1720 an¢ 2500ppm of daron, ang
€. A selution tamperature Setween 403°F ang¢ 100°F.
ASOLICARTLI™Y:  MOOES I, 2, 3 and .

ACTION:

With the refueling water $23r2g0 tank fnoserssle, restace the tahk to 0PERRS. S
$Tatus within 1 hour or De 1A at least MOT STANOBY witnin § nours and in 3 -
SHUTDOWN within tne following 30 hours.

SURVETLLANCE REJuTREMENTS
M

4.5.4 The ST snall be cemanstratad OPERABLE:
A AL least once per 7 days by:. |
~1.. Verifying the containegd Boratad vitnr voluse in the tank, anc
2. Verifying the doren concentration of the water.

B. At Teast once per 24 Meurs by verifying the MWST temperature when
"~ the eutsige air temperature is less than 40°F or graater tnan 10C°7.

J

SAN CNOSAZ.uN:T 3 3/4 -8 . AMENDMENT NO.
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CONTAINMENT SYSTEMS
. ~ RECIRCULATION FLOW - PH CONTROL

- LIMITING CONDITION FOR OPERATION

3.6.2.2 The'fecirculation flow pH control system shall be operable with a

minimum of 15,400 1bs. (256 cu. ft.) of trisodium phosphate (w/12 hydrates),
- or equiyalent, available in the storage racks in the containment.

APPLICABILITY: Modes 1, 2 and 3

ACTION:
With less than the required amount of trisodium phosphate available, restore

‘the system to the correct amount within 72 hours or be in at least HOT STANDBY
within the next 6 hours and in HOT SHUTDOWN within the fo]]owing 6 hours.

SURVEILLANCE_REQUIREMENTS

4.6.2.2 The recirculation flew pH control’éystem shall be demonstrated
~Operable during each refueling outage by:

a. Visually verifying that the TSP storage racks have maintaihed their
‘ integrity and the TSP containers contain a minimum of 15,400 1bs.
‘ (256 cu. ft.) of TSP (w/12 hydrates) or equivalent.

b. Verifying that when a sample of less than 3.00 grams of trisodium
phosphate (w/12 hydrates) or equivalent, selected at random from
one of the storage racks inside of containment, is submerged, with-
out agitation, in at least 1 litre of 120 + 10 degrees-F borated
demineralized water borated to at least 2482 ppm boron, allowed to
stand for 4 hours, then decanted and mixed, the pH of the solution
is greater than or equal to 7.0. _

SAN ONOFRE-UNIT 3 3/4 6-17 ' , ~AMENDMENT NO. 40




3/4.9 REFUELING OPERATIONS
3/4.9.1 BORON CONCENTRATION

LIMITING CONDITION FOR OPERATION

3.9.1 With the reactor vessel head closure bolts less than fully tensioned or
with the head 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 following reactivity
~conditions is met: : )

a. | Either a Keff of 0.95 or less,

b. - A boron concentration of greater than or equal to 1720 ppm,

'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 40 gpm
of a solution containing greater than or equal to 1720 ppm boron or its ,
equivalent until K is reduced to less than or equal to 0.95 or the boron
concentration is rsggored to greater than or equal to 1720 ppm, whichever is
the more restrictive. '

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 CEA 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. =~ o : ’

*The reactor shall be maintained in MODE 6 whenever fuel is in the reactor
vessel with the reactor vessel head closure bolts less than fully tensioned
or with the head removed. : : '

“i&v’ 1 5 \931
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-3/4.10 SPECIAL TEST EXCEPTIONS

3/4.10.1 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 CEA worth and shutdown margin provided reactivity
equivalent to at least the highest estimated CEA worth is available for trip
insertion from OPERABLE CEA(s).

APPLICABILITY: MODES 2 and 3*.

ACTION:

a. With any full length CEA not fully inserted and with less than the -
. above reactivity equivalent available for trip insertion, immedi-
ately initiate and continue boration at greater than or equal to
40 gpm of a solution containing greater than or equal to 1720 ppm
boron or its equivalent until the SHUTDOWN MARGIN required by
Specification 3.1.1.1 is restored.

b. With all full length CEAs fully inserted and the reactor subcritical
by less than the above reactivity equivalent, immediately initiate
and continue boration at greater than or equal to 40 gpm of a
solution containing greater than or equal to 1720 ppm boron 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 and part length CEA required either
partially or fully withdrawn shall be determined at least once per 2 hours.
4.10.1.2 Each CEA 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. ,

3 — ; . : )
Operation in MODE 3 shall be limited to 6 consecutive hours.

| DEC 121383
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REACTIVITY _CONTROL SysTEMS

Basts _ ‘ _ : _

3/8.1.1.6 WINIMIM TEMPERATURE FOR cnm"ugrn"

This specification ensures that the resctor will not be sade eritical
with the Reactor Coolant Systes average temperature less than $20°F. This
1{mitation s required to ensure 1) the Soderatar tampersture coefficient (g
vithin 123 analyzed tesperature range, 2) the protective instrumentation ig

"within its norma) operating rangs, 3) the pressurizer is capadle of being in
an OPERABLE status with a steas bubdle, and 4) the reacter pressure vessel 1g
above its afnimum le tampersture. _

The boren injection system ensures that negative reasctivity control s
available during esch mode of facility operaticn. The components required to
perfors this function includs 1) Dorated watsr sources, ?) charging pumps,

3) separats flow paths, 4) doric scid makewp pumps,and $) an emergency power
supply from OPERABLE diesel generators. - T

With the RCS average tempersture above 200°F, 8 sinfeum of two separste
and redundant boren injection systams are provided ts ensure single functions)
capability in the event an assumed failure renders one of the
froperadle. Allowadle out-of-service periods ensure that ainor cemponent
repair or corrective action say be completed without undue risk 'ta overs!!
facility safety from injection system failures during the repair perfed. -

The doration capadility of either systam {s sufficient to provide o
SMUTDOWN MARGIN fros axpected oparating conditions of 3.0% delta k/k after
xenon decay and cooldown to 200°F. The seximm expected doration capadility
requiresent cccurs at (0L from full pewer squilidrium xenen conditions sng
requires deric acid selutisn from the deric acid S8keup tanks in the allowadle .
concentrations and volumes of Specification 3.1.2.8 plus approximately 13,000 gallons
of 1720 ppm borated water from the refueling water tank or approximately 45,000 gallons
of 1720 ppm borated water from the refueling water tank alone. However, for the purpose of
consistency the minimum required volume of 362,800 gallons above ECCS suction connection
in Specification 3.1.2.8 13 {dentical to more restrictive value of Specification 3.5.4.

With the RCS tesperaturs below 200°F one 1njection system {s accaptadle
without single failure considaration on the basis of the stable resctivity
condition of the reactsr and the saditional restrictiens pronibiting CORE
ALTERATIONS and positive resctivity changes in the svent the single injection
systas Decomas inopersdle. ‘

The boron capadility required delow 200°F is based won providing a
3X delta R/k SHUTDOWN MARGIN aftar xenon decay and csoldown freg 200°f ¢ ,
140°F.  This conaition requires - 5150 gallens of 1720 ppm dorated water
mit‘rzrm refueling watar tank or deric acid selution fros a Dberic acid
K. v . S
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REACTIVITY CONTROL SYSTEMS

BASES

BORATION SYSTEMS (Continued)

The water volume limits are specified relat1ve to the top of the highest
suction connection to the tank. (Water volume below this datum is not
considered recoverable for purposes of this spec1f1cat1on ) Vortexing,
internal structures and instrument error are considered in determining the
tank level corresponding to the specified water volume limits.

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

The 1imits on water volume and boron concentration of the RWST also ensure .
a pH value of between 8.0 and 10.0 for the solution recirculated within contain-
ment 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 maximum RWST volume is not specified since analysis of pH limits
and containment flooding post-LOCA considered RWST overflow conditions.

3/4.1.3 MOVABLE CONTROL ASSEMBLIES

The specifications of this section ensure that (1) acceptable power
distribution limits are maintained, (2) the minimum SHUTDOWN MARGIN is main-
tained, and (3) the potential effects of CEA misalignments are limited to
acceptab]e Tevels.

The ACTION statements which permit limited var1at1ons from the basic
requirements are accompanied by additional restrictions which ensure that the
or1g1na1 design criteria are met.

The ACTION statements app11cab1e to a stuck or untrippable CEA, to two or
more inoperable CEAs and to a large m1sa]1gnment (greater than or equal to
19 inches) of two or more CEAs, require a prompt shutdown of the reactor since
either of these conditions may be indicative of a possible loss of mechanical
functional capability of the CEAs and in the event of a stuck or untrippable
CEA, the loss of SHUTDOWN MARGIN

For small misalignments (less than 19 inches) of the CEAs there is 1) a
small effect on the time-dependent long term power d1str1but1ons relative to
those used in generating LCOs and LSSS setpoints, 2) a small effect on the _
available SHUTDOWN MARGIN, and 3) a small effect on the ejected CEA worth used
in the safety analysis. Therefore the ACTION statement associated with small
misalignments of CEAs permits a 1- hour time interval during which attempts

may be made to restore the CEA to within its alignment requirements. The

1-hour time limit is sufficient to (1) identify causes of a m1sal1gned CEA,
(2) take appropriate corrective action to rea11gn the CEAs and (3) minimize
the effects of xenon red1str1but1on

KOV 15 1982
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EMERGENCY CORE COOLING SYSTEMS.

BASES

ECCS SUBSYSTEMS (Continued)

With the RCS temperature below 350°F, one OPERABLE ECCS subsystem is
acceptable.without single failure consideration on the basis of the stable
reactivity condition of the reactor and the limited core cooling requirements.

The NaOH added to the Containment Spray, via the Spray Chemical Addition
pumps, minimizes the possibility of corrosion cracking of certain metal
components during operation of the ECCS following a LOCA. The NaOH additive
results in post-LOCA sump pH of between 8.0 and 10. 0 at the end of the NaOH
injection period.

The Surveillance Requ1rements provided to ensure OPERABILITY of each
component ensure that at a minimum, the assumpt1ons used in the accident
analyses are met and that subsystem OPERABILITY is maintained. Surveillance
requirements for flow balance testing provide assurance that proper ECCS flows
‘ will be maintained in the event of a LOCA. Maintenance of proper flow
resistance and pressure drop in the piping system to each injection point is
necessary to: (1) prevent total pump flow from exceeding runout conditions
- when the system is in its minimum resistance conf1gurat1on (2) provide the
proper flow split between injection points in accordance with the assumptions
used in the ECCS-LOCA analyses, and (3) provide an acceptable level of total
ECCS flow to all injection points equa] to or above that assumed in the
ECCS-LOCA analyses.

3/4.5.4 REFUELING WATER STORAGE _TANK (RWST)

The OPERABILITY of the RWST as part of the ECCS ensures that a sufficient
supply of borated water is available for injection by the ECCS in the event of
a LOCA. The limits on RWST minimum volume and boron concentration ensure that
1) sufficient water is available within containment to permit recirculation
cooling flow to the core, and 2) the reactor will remain subcritical in the
cold condition following mixing of the RWST and the RCS water volumes with all
control rods inserted except for the most reactive control assembly. The limit
on maximum boron concentration is to ensure that boron does not precipitate in
the core following LOCA. The limit on RWST solution temperature is to ensure
that the assumptions used in the LOCA analyses remain valid.

NOV 15 1982
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EMERGENCY CORE COOLING SYSTEMS

BASES

| REFUELING NATER STORAGE TANK (Continued)

The water volume 1imits are specified relative to the top of the highest

'suction connection to the tank. (Water volume below this datum is not

considered recoverable for purposes of this specification.) The specified
volume limits consist of the minimum volume required for ECCS 1nJect1on above
the Recirculation Actuation Signal (RAS) setpoint, plus the minimum volume
required for the transition to ECCS recirculation below the RAS setpoint, plus
the volume corresponding to the range of the RAS setpoint, including RAS
instrument error high and low. Vortexing, internal structure, and instrument
error are considered in determining the tank level correspond1ng to the
specified water volume limits.

The limits on water volume and boron concentration of the RWST also
ensure that the solution recirculated within containment after a LOCA has a pH’
value between 8.0 and 10.0 at the end of the NaOH injection period. This pH
band minimizes the evolution of jodine and minimizes the effect of chloride
and caustic stress corrosion on mechanical systems and components. The
maximum RWST volume is not specified since analysis of pH limits and
containment f]ood1ng post-LOCA considered RWST overflow conditions.

NOV 1 5 1982
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3/4.9 REFUELING OPERATIONS

BASES

3/4.9.1 BORON CONCENTRATION

- The limitations on reactivity conditions during REFUELING ensure
that: 1) the reactor will remain subcritical during CORE ALTERATIONS, and
2) a uniform boron concentration is maintained for reactivity control in the
water volume having direct access to the reactor vessel. These limitations
are consistent with the initial conditions assumed for the boron dilution
incident in the accident analyses. The value of 0.95 or less for Kef includes
a 1% delta K/K conservative allowance for uncertainties. Similarly$ {he boron
concentration value of 1720 ppm or greater also includes a conservative
uncertainty allowance of 50 ppm boron. '

3/4.9.2 INSTRUMENTATION

~ The OPERABILITY of the source range neutron flux monitors ensures that
redundant monitoring capability is available to detect changes in the reactivity
condition of the core. : : :

3/4.9.3 DECAY TIME

The minimum requirement for reactor subcriticality prior to movement of
irradiated fuel assemblies in the reactor pressure vessel ensures that
sufficient time has elapsed to allow the radicactive decay of the short lived
fission products. This decay time is consistent with the assumptions used in
the accident analyses.

3/4.9.4 CONTAINMENT BUILDING PENETRATIONS

) The requirements on containment penetration closure and OPERABILITY

ensure that a release of radioactive material within containment will be
restricted from leakage to the environment. The OPERABILITY and closure ‘
restrictions are sufficient to restrict radioactive material release from a
- fuel element rupture based upon the lack of containment pressurization
potential while in the REFUELING MODE. :

3/4.9.5 COMMUNICATIONS

The requirement for communications capability ensures that refueling
station personnel can be promptly informed of significant changes in the
facility status or core reactivity condition during CORE ALTERATIONS.

NOV 1 5 1982
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3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.1 BONATION CONTROL

SHUTDOWN MARGIN - T=vg GREATER THAN 200°F "

LIMITING CGNDiTION FOR QPERATION

3.1.1.1 The SHUTDOWN MARGIN shall be greater than or equal to 5.15% delta k/Kk.
APPLICABILITY: MODES 1, 2*, 3 and 4.

ACTION:

With the SHUTDOWN MARGIN less than 5.15% delta k/k, immediately initiate and
continue boration at greater than or equal to 40 gpm of a solution containing
greater than or equal to 2350 ppm boron or equivalent until the required
SHUTCOWN MARGIN is restored. i

SURVETLLANCE REQUIPEMENTS

4.1.1.1.1 The SHUTDOWN MARGIN shall be determined to be greater than or equal
to 5.15% delta k/k:

)
8%,
o
)
(¥
-~

a. Within one hour after detecticn ¢f an jrupsrabis 0F4{s) and at least
once per 12 hours thereafter while the {EA{3) iz inszerable. If the |
inoperable CEA is immovable o» untrigpebice. ths abuve required
-SHUTDOWN HMARGIN shall be verified accepizbdle with an iagreased
‘allowance for the withdiawn werth of the immovable or untrippable
CEA(s). ' -

b.  When in MODE 1 or MODE 2 with K__. greater than or equal to 1.0, at
least once per 12 hours by veri?yfng that CEA group withdrawal is
within the Transient Insertion Limits of Specification 3.1.3.6.

.c.  When in MODE 2 with K_., less than 1.0, within 4 hours prior to
achieving reactor cri%féa?ity by verifying that the predicted
critical CEA position is within the 1imits of Specification 3.1.3.6.

X See Special Test Exception 3.10.1.
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‘ REACTIVITY CONTROL SYSTEMS

- . (-]
SHUTDOWN MARGIN TangLESS THAN OR EQUAL TO 200°F

'LIMITING CONDITION FOR OPERATION

3.1.1.2 The SHUTDOWN MARGIN shall be greater than or equal to 3.0% delta k/k.
APPLICABILITY: MODE 5.

ACTION:

With the SHUTDOWN MARGIN less than 3.0% delta k/k, immediately initiate and
continue boration at greater than or equal to 40 gpm of a solution containing
greater than or equal to 2350 ppm boron or equivalent until the required
SHUTDOWN MARGIN is restored. v '

SURVEILLANCE REQUIREMENTS

‘ 4.1.1.2 The SHUTDOWN MARGIN shall be defermined to be greater than or equal
to 3.0% delta k/k: _

a. Within one hour after detection of an inoperable CEA(s) and at
least once per 12 hours thereafter while the CEA(s) is inoperable.
If the inoperable CEA is immovable or untrippable, the above
required SHUTDOWN MARGIN shall be increased by an amount at least
equal to the withdrawn worth of the immovable or untrippable CEA(s).
b. At least once per 24 hours by consideration of the following
- factors: :

Reactor coolant system boron concentration,

CEA position,

Reactor coolant system average temperature,

Fuel burnup based on gross thermal energy generation,

Xenon concentration,and

Samarium concentration. .

. Whenever the reactor coolant level is below the hot leg center-
line, one and only one charging pump shall be operable; by veri-
fying that power is removed from the remaining charging pumps.

NOUHE WN -
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CREACTIVITY ZINTRCL SYSTIMg

‘ 3C2ATED WATER_SOURCE - SHUTDOWN

" LIMITING CONOITION FOR OPERATION

1!
-n—

3.1.2.7 As a minimum, one of the following dorated water sources shall pe

OPERABLE: R |

4. One boric acid sakewp tank with a minimum boron concentration of 2350
ppm and a 'minimam borated water volume 0of 4150 gallons, or

5. The refusling water storage tanks with:

1. A ainisus borated vatar voluse of 4150 gallons above the ECCS
suction connection,

2. A sinisum baron concantration of 2350 pem, and
3. A solutfen temperaturs between 40°F ana 100°F.

APPLICABILITY: MODES § and 6.
ACTION: '

With no borated water sources OPERABLE, suspend all operations favelving CORE
ALTERATIONS or positive reactivity changes. '

- . smes e -~ -
- —
— e -—

SURVEILLANCE REQUIREMENTS

4.1.2.7 The above required borsted watar sourcs shall be demonstrated
OPERASBLE: » .

8. At least once per 7 days by:
1. Verifying the beren concantration of the water, and
2.  Verifying the cantained borated water voluse of the tank,

5. At least once per 24 hours by verifying the RWST tesperature when it
is the source of dorated watar when the cutside air teamperature s
ess than 40°F or greater than 100°F. . ~
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Boric Acid I\'eup Tank(s)
Useable Volume (Gallons)

| Figure 3.1-1 |
MINIMUM STORED BORIC ACID VOLUME
AS A FUNCTION OF CONCENTRATION
(Gallons)

12000 , ,
I l
' 1
l ]
I |
! I
St 1

Reglén of Acceptable
- Operatloh

- 10000

80004 - N\ e S RWST at 2, 500 ppm.

RWST at 2, 650 ppm

RWST at 2 800 pPpm

I

) |

6000 - R N e e e P EE T

|
1
{
t
|

i
. |
__________ L e o

4000 : , R
| Regl,on of Unacceptable !
| Operatﬂon : :
2000 » % ; ; %
2.30 2.50 | '
(4,021) (4,371 (4,8703) -(5,2915)_ (sf,ezasz) - (53,‘151'3)

Boric Acid Concentration WT% (ppm)

& ,
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CONTRCL SYSTEMS

BCRATED W

ATER _SOLRCES - CPERATING

LIMITING CONDITION FOR OPERATION

3.1.2.8

The following borated water sources shall be OPERABLE:

At least one of the following combinations:

‘1) One boric acid makeup tank, with the tank contents in

accordance with Figure 3.1-1, its associated gravity feed valve,
and boric acid makeup pump, : .

2) Two boric acid makeup tanks, with the combfhed contents of the
- tanks in accordance with Figure 3.1-1, their associated gravity
feed valves, and boric acid makeup pumps,

| 3) Two boric acid makeup tanks. each with contents in éccordance

with Figure 3.1-1, at least one gravity feed valve, and at least
one boric acid makeup pump and, '

The refueling water storage tank withi

1) A minimum cohtained borated water volume of 362,800 gallons above
the ECCS suction connection,

2) Between 2350 and 2800 ppm of boron, and
3) A solution temperature between 40°F and 100°F.

APPLICABILITY: MODES 1, 2, 3 and 4.

ACTION:

al

With the above required boric acid makeup tank(s) inoperable, restore

‘the tank(s) to OPERABLE status within 72 hours or be in at least.HOT

STANDBY within the next 6 hours and borated 80 a SHUTDOWN MARGIN
equivalent to at least 3.0% delta k/k at 200°F; restore the above
required boric acid makeup tank(s) to OPERABLE status within the next
7 days or be in COLD SHUTDOWN within the next 30 hours.

With the refueling water 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 sources shall be demonstrated OPERABLE:
At Teast once per 7 days by: »
1. Verifying‘the boron concentration in the water, and

2. Verifying the contained borated water volume of the water
source,

At least once per 24 hours by verifying the RWST temperature when
the outside air temperature is less than 40 F or greater than 100°F.

SAN ONOFRE - UNIT 3 ' 3/4 1-14
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LIVITING SINCITION FOR oPeaa-Tow

-= Eacn reacior coolant system safety injection tank shall be OPERAB 2

3. The fsclation-vaive cpen ang power ts tne valve remsvec,

B. A contained dorated water volume of Detween 1630 and 1807 cusie
fest, ~ '

€. Between 1850 | ~ and 200 ppm of boron, and
g. A nitrogen cover=pressure of Betwesn 600 and 6283 psig.

ADDLIZABILITY:  MODES 1, 2 ang 3.°

ACTION:

8. With one safety Injection tank fneceradle, exces: as a result of a
Closes fsolatien valve, restore the fnopersdle tank to OPSRABLE
$Ta%ws within one hour or be 1n at least MOT STANDRY within the nexs

6 hours and- in HOT SAUTDOWN within- tne following 6 heurs.

5.  With one safety injection tank incperadle due ts the 1sclazien valve

being clesed, efther immegiately open the 1solatier valve or Be fn

4t Tease HMOT STANIZY within one Rour anc be in MIT SHUTCOWN wizhin
the nex: 12 hours. .

SURVETLLANCT REQUIIEMENTS

4.3.2 Eacn safety injection tank shall be demonstrated OPERABLE:

3. At least once per 12 heurs by:
1. Verifying that the ecsntained boratad water volume and nitrogen
- cover=pressure in the tanks {s within the adove 1{mits, ane

2. Varifying that esch iaf.ty fnjection tank 1s0lation valve is
. epen. , i

WITR PressuTizes Sressute greader tnaa or ecual to 713 ssiq,

SAN CNGFRZ-UNT 3 ' 3/4 81
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3/6 8 ¢ 3ETUTLING WETIR STARAGE TanK

LIMITING CINDITION FOR 00€RATIAN

3.5.4 The refueling water $Tarage tank shall be QPERABLE with:

8. A sinimum berated water voluse of 362,800 gallons avove the E22s
' suction conneczion, A

B, Between 2350 and 2300 poa of beren, ang
€. A sclution tamperaturs Between 40°F an¢ 100°F.
ADOLICARILI™v: MODES 3, 2, 3 ang &,

ACTION:

Wit tae iafuoling watar storage tank 1nesersle, restore the tank to OPgRA8:.S

$tatus within 1 nour or Be in at least HOT STANDRY within 6 neurs and in €. -
SHUTDOWN within tne following 30 Neurs. '

SURVETLLANCE REQUIREMENTS

4.5.4 The RWST snall be cessnstrated OPERABLS:

4. At least once per 7 cays by:
i Verifying the contained Beratad ~'|t.|r voluse in the tank, ane
2. VYerifying the bersn concantration of the watar.

8. At Teast onces per 26 hours By verifying the MWST temperature when
the outsfce air temperature 1s less than 40°F or greater tnan 100°7.

SAN ONOFRZ-UNIT 3 3/4 seg



CONTAINMENT SYSTEMS
RECIRCULATION FLOW - PH CONTROL

LIMITING CONDITION FOR OPERATION

3.6.2.2 The récirculation flow pH control system shall be operab]e'with a
minimum of 17,461 1bs. ( 291cu. ft.) of trisodium phosphate (w/12 hydrates),
or equivalent, available in the storage racks in the containment.

APPLICABILITY: Modes 1, 2 and 3

ACTION:

With less than the feqdired amount of trisodium phosphate available, restore

the system to the correct amount within 72 hours or be in at least HOT STANDBY

within the next 6 hours and in HOT SHUTDOWN within the following 6 hours.

SURVEILLANCE REQUIREMENTS

4.6.2.2 The recirculation flew PH control system shall be demonstrated
operable during each refueling outage by: ‘ ' :

a. - Visually verifying that the TSP storage racks have maintaihed their
integrity and the TSP containers contain a minimum of 17,461 1ps.
(291 cu. ft.) of TSP (w/12 hydrates) or equivalent.

b. Verifying that when a sample of less than 3.43 grams of trisodium
phosphate (w/12 hydrates) or equivalent, selected at random from
one of the storage racks inside of containment, is submerged, with-
out agitation, in at least 1 litre of 120 #+ 10 degrees-F borated
demineralized water borated to at least 2812 ppm boron, allowed to
stand for 4 hours, then decanted and mixed, the pH of the solution
is greater than or equal to 7.0.
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3/4.9 REFUELING OPERATIONS

3/4.9.1 BORON CONCENTRATION

LIMITING CONDITION FOR OPERATION

3.9.1 With the reactor vessel head closure bolts less than fully tensioned or
with the head 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 following reactivity
conditions is met:

a. Either a Keff of 0.95 or less,

b. A boron concentration of greater than or equal to 2350 ppm,

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 40 gpm
of a solution containing greater than or equal to 2350 ppm boron or its o
equivalent until K is reduced to less than or equal to 0.95 or the boron
concentration is rsgtored to greater than or equal to 2350 ppm, whichever is
‘the more restrictive. '

SURVETLLANCE REQUIREMENTS

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

a. Removing or unboiting the reactor vessel head, and

b. Withdrawal of any fu]] length CEA in excess of 3 feet from fts 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 whenever fuel is in the reactor
vessel with the reactor vessel head closure bolts less than fully tensioned
or with the head removed. .

SAN ONOFRE-UNIT 3 o ' 3/4'9-1



. 3/4.10 SPECIAL TEST EXCEPTIONS
3/4.10.1 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 CEA worth and shutdown margin provided reactivity
equivalent to at least the highest estimated CEA worth is available for trip
insertion from OPERABLE CEA(s).

APPLICABILITY: MODES 2 and 3*.
ACTION: |

a. With any full length CEA not fully inserted and with less than the -
above reactivity equivalent available for trip insertion, immedi- ,
ately initiate and continue boration at greater than or equal to -
40 gpm of a solution containing greater than or equal to 2350 ppm l
boron or its equivalent until the SHUTDOWN MARGIN required by
Specification 3.1.1.1 is restored.

b. With all full length CEAs fully inserted and the reactor subcritical
' by less than the above reactivity equivalent, immediately initiate
. and continue boration at greater than or egual to 40 gpm of a
solution containing greater than or equal to 2350 ppm boron 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 and part length CEA required either
partially or fully withdrawn shall be determined at least once per 2 hours.

4.10.1.2 Each CEA 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 Timits of
Specification 3.1.1.1. ' ' o

Operation in MODE 3 shall be limited to 6 consecutive hours.
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REACTIVITY CONTROL gy
QASES
3/6.1.3.6 WINIMM TEWERATURE FOR CRITICALITY

‘ This specification ensures that the reactor will not de sade eritical
with the Reactor Coolant System average tamperature less than $20°F. T™his
1{sitation {s required to ensure 1) the soderstor tesperature coafficient 1g
vithin 183 analyzed temperature range, 2) the protective instrumentation ig

"within 1ts norma) operating range, 3) the pressurizer is capadle of deing in
an OPERABLE status with & steas Bubdle, and 4) the reactor pressure vesse! 1g
sbove its sinimm "m temperatyre. , , : : ;

3/8.1.2 BORATION SYSTEMS

The baron injection systam ensures that negative reactivity contrel s
available during each sode of facility operation. The components reguired to
perform this function include 1) dorated watar sources, i)'mnin pumps ,

3) separate flow patns, 4) beric scid makeuwp pumps,and 8) an emergency power
supply from OPERABLE diesel generators. T

. With the RCS average temperature above 200°F, a sinimum of twe separate
and redundant boron injection systams are provided to ensure single functiona!
capadility fn the event an assumed failure renders one of the systaas
{noperadle. Allowable out-of-service periods ensurs tnat ainer t
repair or corrective action may bde completed without undue risk 't oversl!!
facility safety from injection system failures auring the repatr peried. -

The boratien capadility ef either systam is sufficient %o provids a
SHUTOOWN MARGIN from expectsd eperating conditiens of 3. 0% delita k/k afetsr
xenon decay and cooldown to 200°F., The maxisum expected borstion capadility
recuiresent occurs at EOL frem full pewer equilidriue xenen conditions and
requires doric acid selution from the derfe acid aakeup tanks in the allewadle
concantrations and volumes of Specification 3.1.2.8 plus approximately 13,000 gallons
0f 2350 ppm borated water from the refueling water tank or approximately 26,000 gallons
of 2350 ppm borated water from the refueling water tank alone. However, for the purpose of
consistency the minimum required volume of 362,800 gallons above ECCS suction connection
in Specification 3.1.2.8 1s {dentical to more restrictive value of Specification 3.5.4.

With the RCS tamperature delow 200°F one injection systam {s sccaptadle
without single failure considaration on the dasis of the stable reactivity
condition of the reactor and the saditional restrictiens pronibiting CORE
ALTERATIONS and positive reactivity changes in the event the single injection
systam becomes ingperadle. _ '

The boren capadflity required Delow 200°F {s based won providing a
3X delta k/k SHUTDOWN MARGIN aftsr xenon decay and coolaown fres 200°F to
140°F. This condition requires * 4150 gallens of 2350 ppm Dersted water
-fmithorm refueling watar tank or boric acid selution frog a beric acid
as tank, - :
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REACTIVITY CONTROL SYSTEMS

'BASES

BORATION SYSTEMS (Continued)

The water - volume limits are specified relative to the top of the highest
suction connection to the tank. (Water volume below this datum is not
considered recoverable for purposes of this spec1f1cat1on ) Vortexing,
internal structures and instrument error are considered in determining the
tank Tevel correspond1ng to the specified water volume limits.

The OPERABILITY of one boron injection system during REFUELING ensures

~that this system is available for reactivity control while in MODE 6

The 11m1ts on water volume and boron concentration of the RWST also ensure
a pH value of greater than 7.0 for the so]ut1on recirculated within contain-
ment after a LOCA. This pH _ : minimizes
the effect of chloride and caustic stress corrosion on mechanical systems and
components. The maximum RWST volume is not specified since analysis of pH 11m1ts
and conta1nment flooding post-LOCA considered RWST overflow conditions.

©3/4.1.3  MOVABLE CONTROL ASSEMBLIES

- The spec1f1cat1ons of thxs section ensure that (1) acceptable power
distribution 1imits are maintained, (2) the minimum SHUTDOWN MARGIN is main-

. tained, and (3) the potential effects of CEA m1sa11gnments are limited to

acceptab]e lTevels.

The ACTION statements which permit 1imited variations from the basic

.requirements are accompanied by additional restrictions which ensure that the

original design criteria are met.

The ACTION statements applicable to a stuck or untr1ppab1e CEA, to two or
more inoperable CEAs and to a large mwsal1gnment (greater than or equal to
19 inches) of two or more CEAs, require a prompt shutdown of the reactor since
either of these conditions may be indicative of a possible loss of mechanical
functional capability of the CEAs and in the event of a stuck or untrippable
CEA the loss of SHUTDOWN MARGIN.. :

For small misalignments (less than 19 1nches) of the CEAs, there is 1) a
small effect on the time-dependent long term power distributions relative to
those used in generating LCOs and LSSS setpoints, 2) a small effect on the

-available SHUTDOWN MARGIN, and 3) a small effect on the ejected CEA worth used

in the safety analysis. Therefore the ACTION statement associated with small
misalignments of CEAs permits a l-hour time interval during which attempts

may be made to restore the CEA to within its alignment requirements. The
‘1-hour time 1imit is sufficient to (1) identify causes of a m1sa11gned CEA,

(2) take appropriate corrective action to rea11gn the CEAs and (3) minimize

‘the effects of xenon red1str1but1on
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EMERGENCY CORE _COOLING SYSTEMS

BASES

ECCS SUBSYSTEMS (Continued)

With the RCS temperature below 350°F, one OPERABLE’ECCS subsystem is
acceptable without single failure consideration on the basis of the stable
reactivity condition of the reactor and the limited core cooling requirements.

The Surveillance Requirements provided to ensure OPERABILITY of each
component ensure that at a minimum, the assumptions used in the accident _
analyses are met and that subsystem OPERABILITY is maintained. Surveillance
requirements for flow balance testing provide assurance that proper ECCS flows
will be maintained in the event of a LOCA. Maintenance of proper flow
resistance and pressure drop in the piping system to each injection point is
necessary to: (1) prevent total pump flow from exceeding runout conditions
when the system is in its minimum resistance configuration, (2) provide the
proper flow split between injection points in accordance with the assumptions
used in the ECCS-LOCA analyses, and (3) provide an acceptable level of total
ECCS flow to all injection po1nts equal to or above that assumed in the
ECCS-LOCA analyses

3/4.5.4 REFUELING WATER STORAGE TANK (RWST)

The OPERABILITY of the RWST as part of the ECCS ensures that a sufficient
supply of borated water is available for injection by the ECCS in the event of
a LOCA. The 1limits on RWST minimum volume and boron concentration ensure that
1) sufficient water is available within containment to permit recirculation -
cooling flow to the core, and 2) the reactor will remain subcritical in the
cold condition following mixing of the RWST and the RCS water volumes with all
control rods inserted except for the most reactive control assembly. The limit
on maximum boron concentration is to ensure that boron does not precipitate in ~
the core following LOCA. The limit on RWST solution temperature is to ensure
that the assumptions used in the LOCA analyses remain valid.
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EMERGENCY'CORE COOLING SYSTEMS

BASES

REFUELING WATER STORAGE TANK_ (Continued)

The water volume limits are specified relative to the top of the highest
suction connection to the tank. - (Water volume below this datum is not
considered recoverable for purposes of this specification.) The specified
volume limits consist of the minimum volume required for ECCS injection above

required for the transition to ECCS recirculation below the RAS setpoint, plus
the volume corresponding to the range of the RAS setpoint, including RAS
instrument error high and low. Vortexing, internal structure, and instrument
error are considered in determining the tank level corresponding to the

_specified water volume limits.

The limits on water volume and boron concentration of the RWST also
ensure that the solution recirculated within containment after a LOCA has ‘a pH
value " greater than 7.0. ‘ This pH
. minimizes the effect of chiorige
and caustic stress corrosion on mechanical systems and components. The
maximum RWST volume is not specified since analysis of pH limits and
containment flooding post-LOCA considered RWST overflow conditions.

SAN ONOFRE-UNIT 3 o B 3/4 5-3



3/4.9 REFUELING OPERATIONS

BASES

3/4.9.1 BORON CONCENTRATION

The limitations on reactivity conditions during REFUELING ensure
that: 1) the reactor will remain subcritical during CORE ALTERATIONS, and
2) a uniform boron concentration is maintained for reactivity control in the
water volume having direct access to the reactor vessel. These limitations
are consistent with the initial conditions assumed for the boron dilution
incident in the accident analyses. The value of 0.95 or less for Kef includes
a 1¥ delta K/K conservative allowance for uncertainties. Similarly; the boron
concentration value of 2350 ppm or greater also includes a conservative
uncertainty allowance of 50 ppm boron.

3/4. 9 2 INSTRUMENTATION .

The OPERABILITY of the source range neutron flux monitors ensures that

redundant monitoring capability is ava11ab1e to detect changes in the reactivity
condition of the core. _

3/4.9.3 DECAY TIME

The minimum requirement for reactor subcriticality prior to movement of
irradiated fuel assemblies in the reactor pressure vessel ensures that
sufficient time has elapsed to allow the radioactive decay of the short lived
fission products. This decay t1me is consistent with the assumptions used in
the accident analyses.

3/4.9.4 CONTAINMENT BUILDING PENETRATIONS

The requirements on containment penetration closure and OPERABILITY
ensure that a release of radioactive material within containment will be
restricted from leakage to the environment. The OPERABILITY and closure
restrictions are sufficient to restrict radioactive material release from a
- fuel element rupture based upon the lack of containment pressurization
potential while in the REFUELING MODE.

3/4.9.5 COMMUNICATIONS

‘ ‘The requirement for communications capab111ty ensures that refue11ng
station personnel can be promptly informed of significant changes in the
facility status or core reactivity condition during CORE ALTERATIONS.
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