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3/4.1 REACTIVITY CONTROL SYSTEMS 

3/4.1.1 BORATION CONTROL 

SHUTDOWN MARGIN - T GREATER THAN 200aF 

avg 

LIMITING CONDITION FOR OPERATION 

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

APPLICABILITY: MODES 1, 21, 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 REOUIREMENTS 

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allowance for the withdrawn worth of the immovable or untrippable 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 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 icality by verifying that the predicted 
critical CEA position is within the limits of Specification 3.1.3.6.  

See ecle Test Exception 3.10.1.  
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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 

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equal to the withdrawn worth of the immovable or untrippable CEA(s).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: 

1. Reactor coolant system boron concentration, 
2. CEA position, 
3. Reactor coolant system average temperature, 
4. Fuel burnup based on gross thermal energy generation, 
5. Xenon concentration,and 
6. Samarium concentration.  
7. 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.  

SlC 19134.  
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.e:i'! WATER SOURCE * SHUTDOWN 

LIMITING CONOITION FOR OPERATION 

3.1.2.7 As a *inias, one of the following borated water sources shall be OPERABLE: 

a. One boric acid makeue tank with a minimum boron concentration of 1720 ppm and aminimum borated water volume of 5150 gallons, or 
b. The refueling water storage tanks with: 

1. A miniuA berated water volume of 5150 gallons above the ECCS suction connection* 

2. A minimum boron concentration of 1720 pon, and 
3. A solution temperature between 406F and 100*F.  

APPLICABILITY: MCCES 5 and 6.  
ACTION: 

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

SURVEILLANCE REQUIREMENTS 

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

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

b. At least once per 24 hours by verifying the RWST temperature when it is the source of berated water when the outside air temperature is less than 40* or greater than 100Fe 

SAN ONOFRE*UNIT 2 3/4 1z* AMENDMENT NO. 43



REQUIRED STORED BORIC ACID VOLUME 
AS A FUNCTION OF CONCENTRATION 
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RE'CTIVTY C1V7ROL SYSTEMAS 

8ORATED 'ATER SOURCES - CPERATING 

LIMITING CONDITION. FOR OPERATION 

3.1.2.8 The following borated water sources shall be OPERABLE: 

a. 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 least one gravity feed valve, and at least 
one boric acid makeup pump and, 

b. 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 40oF and 1000 

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 8o 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 following 30 hours.  

SURVEILLANCE 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 0RWST temperature when0 
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



''. 
....................  

3.. 5: -eact:r coolant system safety injection tank shall e 0PERASL 

a. The isolation valve open and power to thg valve removeg , 
t. A contained borated water volume of between 1680 and 1807 cubic feet, 

c. Setween 1720 and 2500ppm of boron, and 
4. A mi:toaen Cove-;rssure of between 600 and 125 asig.  

.P:A!:.y: MOES 1, 2 and 3.' 

AC-!N: 

a. With one safety injection tank isoherable xcept as A rsult of A closea isolation valve, restart the inoperable tank to OP!RA8L 
status within one hur or be in at east OT SANou wimei trig n -4 hlours end in NOT SI'6JTDOWN within the fol-lowing 6 hours.  

b. With one safety injection tank inojerable due to the isolation valve ebeing closse, either imediately open the isolation valve or be in at least CCT S-ANY within o*n hour aADT be in MOT SHUNOC.N w43nim trie next 12 Maour$.  

SLIRV:LANC! :M!? 

4.5.1 Eacn safety injection tank shall be demoanstrated OPEUASL--: 
A. At least Once per 1,2 hours by: 

1. Verifying that the contained borated water volume and nitrogen cover-pressure In thle tankals within mhe above limits, anda 
2. Verifying that each safety injection tank isolation valve is 

open.  

"-t CreSS'6;:1P :reSs6;r* g-eatar triam or 041,al to 7'5 :sli.  

SAN CN~..N~z3/4 5-1. AMENDMENT NO. 43



'fNi WcrT S7:iAC! :T: fK 

3.!.4 The refueling vater storage tank $hall be OPERtAB~e with: 
A. A Minium borated water Val Me of 362,600 gallons Azov* the E:*:s suction connection, 
0. Between 1720 and 2500 ppm of boron, and 
C. A solution tauneraeurg between 406F and 10049.  

A~U '~~~'"v: M00ES :. 2. 3 and 4.  

AC77CM: 

With the rtfueling water storage tank ifloveratle, restore the tank to OPERAS:.  Status withiin I hour or be in at least ?40T STANOY within I hours and in =z SMU-60OWN wii trio following 30 hours.  

SlJRV::LL'ANC! 4E%:!"!4nS 

4.5.4 The RWST smail be demonstrated OPERAILE: 
.. -At least once per 7 days by: 

1. Verifyingq the contained borate4 water volume in the tank, and 
2. Verifying the boron concentration of the water.  

b. At least once per 24 hors by verifying the WST teiniaratUrs' when the outside air totperature is loss than 409F or greater than1~? 

SAN CNCPR-.UNIY 2 3/4 S.8 AMENDmNT NO. 43



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 15,400 lbs. (256 cu. 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 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 lbs. (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, 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 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 rIskored 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.  

'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 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.  

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.  

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

DEC 1 2 O.  
SAN ON0FRE-UNIT 2 3/4 10-1 AMENDMENT NO,. 4 0



. REAC IYITY CONT'0L SyS EMS 

BASES 

.3/4.1.1.4 MINIMUM TEMPERATURF FOR CRITICALITY 

This specification ensures that the reactor will not be made criticul with the Reactor Coolant System average temperature less than 520*. This lifiation reQuired to ensure 1) the Moderator temperature coefficient is within its Analyzed temperature range, 2) the protective inStruMentation is within its normal operating range, 3) the pressurizer is capable of being in aii OPERABLJ status with a steam bubble, and 4) the reactor pressure vessel is above its Minimua RTNT temperatur.  

3/4.1.2 BORATION SYSTEMS 

The boron injection system ensures that negative reactivity control is available during each mode of facility operation. The compnents required to perfors this function include 1) berated Water sorces, 2) charging PuiS 3) separate flow pas, 4) boric acid makeup ptusand 5) an emergency power supply fratio 0PRABLE diesel generators.  
with the RCS average temerature above 2000F a Minima of u separat and redundant boron injection systems are provided to ensure single functional capability in the vent an assumed failure renders one of the systts iconrable. Allowable outofserice periods ensure that minor component repair or corrective action may be comped without undue riskto overall facility safety from injection System failures during the resirl Period.  
The boration capability Of either SYSt is Sufficient to provide a SNUTDOWe 4AGIN from eMAGctd Operating conditions of 3.o delta k/k after xenon decay and cooldown to 2009. The Maximum expeced boration Capability reouirement occurs at EOL from full Power equilibrium xenon conditions and requires boric acid solution free the boric acid Makeup tanks in the allowable concentrations and volumes of Seecificalon 3.1.2.1 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 is identical to more restrictive value of Specification 3.5.4.  

With the ACS tmwerat ure below 2000F one Injection system is acceptable without single failure consideration on the basis of the stable reactivity condition of the reactor and the additional restrictions prohibiting CORE ALTERATIONS ad positive reactivity chanes In the event the single injection System becomes inoperable.  

The boron capability required below 2000F is based upon providing a 3Z delta k/k SNUTDCWN 14ARGIN after xenon decay and coeldown from 2009 to 1409F. This Condition requires 5150 gallons Of 1720 "pm berated water from eitherthe refueling water tank or boric acid solution frem a boric acidj * Makeup tank, 
SAN ONOFREI'UNrT 2 8 3/4 1-2 AMENDMENT NO. 43



REACTIVITY CONTROL SYSTEMS 

EASES 

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 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 MODE 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 iodine and minimizes 
the e;fect 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 nain
tained, and (3) the potential effects of CEA misalignments are limited to 
acceptable levels.  

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

The ACTION statements applicable to a stuck or untrippable, CEA to twc or 
more inoperable CEAs and.to a large misalignment (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 untriopable 
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 distributions relative to 
those used in generating LCbs and LSSS setpcits, 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 one hour time interval during which attempts 
may be made to restore the CEA to within its alignment requirements. The one 
hour time limit is sufficient to (1) identify causes of a misalignet CEA, 
(2) take appropriate corrective action to realign the CEAs and 
the e":ects of xenon redistributicn.  

MAY I 6 1983 
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EMERGENCY CORE COOLING SYSTEMS 

BASES 

ECCS SUBSYSTEMS (Continued) 

With the RCS temperature below 3500F, 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 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 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 all 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 limit 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



O 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 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 
between 8.0 and 10.0 at the end of the NaOH injection period. 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 specifiad since analysis of pH limits and containment flooding 
post-LOCA considered RWST overflow conditions.  

SAN ONOFRE-UNIT 2 B 3/4 5-3 AMENDMENT NO. 1



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. 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 radioactive 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 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 

3/4.1.1 BORATION CONTROL 

SHUTDOWN MARGIN - T av GREATER THAN 2000 F 

LIMITING CONDITION FOR OPERATION 

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

APPLICABILITY: MODES 1, 2x, 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 
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 greater than or equal to 1.0, at 
least once per 12 hours by verifying 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 icality 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.  

SAN ONOFRE-UNIT 2 3/4 1-1



REACTIVITY CONTROL SYSTEMS 

SHUTDOWN MARGIN - T av 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 2350 ppm boron or equivalent until the required 
SHUTDOWN MARGIN is restored.  

SURVEILLANCE REQUIREMENTS 

4.1.1.2 The SHUTDOWN MARGIN shall be determined to be greater than or equal 
to 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: 

1. Reactor coolant system boron concentration, 
2:- CEA position, 
3. Reactor coolant system average temperature, 
4. Fuel burnup based on gross thermal energy generation, 
5. Xenon concentration,and 
6. Samarium concentration.  
7. 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.  

SAN ONOFRE-UNIT 2 3/4 1-3



RSAC7:Vr'Y ~CL0 SyS--2S 

.:1A'? WATER SOURCE - SHUTDOWN 

LIMITING CONOITION FOR OPERATION 

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

a. One boric aid makeuo tank with a minimum boron concentration of 2350 ppm and a minimum borated water volume of 4150gallons, or 
b. The refueling water storage tanks with: 

1. A sinfus borated water volume of 4150 gallons above the ECCS suction connection$ 

2. A minimum boron concentration of 2350 ppe, and 
3. A solution temerature between 400F and 100*F.  

APPLICABILIY: MOCES 5 and 6.  

ACTION: 

WitA o borated water sources OPERABLE, suspend all operations involving CORE ALTERATIONS or positive reactivity changes.  

SURVEILLANCE REOUIREMENTS 

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

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

b. At least once per 24 hours by verifying the RST teeperature when it is the source of borated water when the outside air temperature is less than 40*F or greater than 100*F.  
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FIgure 3.1-1 
MINIMUM STORED BORIC ACID VOLUME 
AS A FUNCTION OF CONCENTRATION 

(Gallons) 

12000

Regi n of Acceptable 
Operation 

10000- ------- - ---------- ---- -------- --------- --------

RWST at 2,350 ppm 

8000----- - -------- ------- RWST at 2,500 ppm 
CRa2,0r 

RWST at 2,650 ppm 

0RWST at 2,800 PPM 

a 6000- -------- -------

I c 

I I 

I I 

I 

Reglp'n of Unacceptable 
Operation 

2000

2.30 2.50 2.75 3.00 3.25 3.50 
(4,021) (4,371) (49808) (5,245) (5,682) (6,119) 

Boric Acid Concentration WT% (ppm) 
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REC. TIITY CCCTROL SYSTEMS 

SORATED W"ATER SOURCES - OPERATING 

LIMITING CONDITION FOR OPERATION 

.3.1.2.8 The following borated water sources shall be OPERABLE: 

a. 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 least one gravity feed valve, and at least 
one boric acid makeup pump and, 

b. 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 40oF and 1000F.  

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 8o 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 following 30 hours.  

SURVEILLANCE 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 0RWST temperature when 
the outside air temperature is less than 40 F or greater than 100oF.  
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3.3. Ea: 'eactor coolant system safety injection tank small DO OPtA5t 

A. The isolation valve open and power to the valve removed, 
t. A Contained borated water volume of between 16830 and 1807 cubic feet, 

c. Setween 1850and 2800ppm of boron, and 
d. A mftergen cove-prssu~re of between 600 and 625 osig.  

'D~I:AS:.?: MOES 1, 2 and 3.' 
AC'!CN: 

a. Witm one safety injection tank inocerable, except as a result of a caoses isolation valve, restore the inoerable tank to OPRA8L! status within one aur or be in at least HOT STANOSY within the next -6 hours and in HOT SHIUTDOW~N within' the fol-lowing 6 hours.  
b. With one safety injection tank inoperable due to the isolation valve being closed, either imm'ediately open the isolation valve or be In at least HCT STAN:ZY within one Maur anc be in NOT SHU7MC wizmin trie next 12hours.  

SURV!!LLANCE qSU!REM!NTS 

4.5* :acm safety injection tank shall be demonstrated OPERASLI: 
a. At least once per 12 hours by: 

1. Verifying that the contained borated water volume and nitrogen cover-pressure in the tanks is within the above limits, ane 
2. Verifying that each safety injection tank isolation valve is open.  

At.- Cress-1:at :sswre greater %Ran or equal to 73 sia.  
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<3/ 5 4::wL7Tq__S7qAC- AN:K 

3.5 .4 The, refueling ~as' storage tank $hall be OPERASI! with: 
A. A minimum bo"Ited water Volume of 352,800 gallonsaovte 

Suction ORC1n0vth 

Of ltween 2350 and 2800ops of boron, And I 
c. A solut ion taMgerat~ar be tween 409F And 1006F.  

AuoL::!T~:~v MOE . 3 and 4.  

ACT'CN: 

WItA thle rifuelin water stspage tank ifOrgl, eso t tkto03..  Status wiOhI n 1 hour or be in Mat IleASt NM0T STANOlY witahin Jhours and OI ;A3 SMTDW wit.lim tMO following 30 hours.  

SURVr-:LLANCI ROU!R!E4rIS 

C.5.4 The RWST small be GIMOnStrated OPERABL~: 

a. At least once per 7 days by: 
1. Verifying the, contained berated water volume in tha tank, AMC 
2. Verifying the boron concentration of the water.  

b. At least once Per 24 hours by verifying the RWST tafluergtur, when, tUS oijtSig Air temperAture fj loss than 409F or greater than 1".  
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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 lbs. (291 cu. 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 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 
17,461 lbs. (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, without 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 to2350 ppm boron or its equivalent until K is reduced to less than or equal to 0.95 or the boron 
concentration is r s ored 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 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.  

*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.  
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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 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.  

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.  

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

SAN ONOFRE-UNIT 2 3/4 10-1



.IREIIIITY CONOL SYS 
BASES 

3/4.114 MINIMUM TEPERATURE FOR CRITICALITY 

This specification ensures that the reactsr will not be made critical with the Reactor Coolant Syst, average temperature less than 5209. ti l~mtaion s rquied O esur 1)the moderator teprature coefficient is within its analyzed temperature rang, 2) the protective instruentation is within its normal operating range 3) the pressurizer is capable of being in an OERA~J sttuswith a steam bubble, and 4) the reactor PreSSure vessel Is above its minimam RTNDT temperature.  

3/4.1.2 BORATION SYSTEMS 

The baron Injection system ensures that negative reactivity Control is available during each 00de Of facility operation. The CoWMponn required to perform this function include 1) berated water Sources. 2) charging purs, 3) separate flow pashs, 4) boric acid 4ak" Prsand 5) an emergency power supply from OPERABLE diesel generators.  

With the RCS average temperature above 2000F, a minimUMOf toe separate and redundant baron injection systems are provided to ensure single functional w .capability in the event an assumed failure renders oe Of the SYs t on inoperable. Allowable out**f*service periods ensure that minor Cgoment repair or corrective action may be co0leta without undue .isk'to overall facility safety from injection system failures during the repai period.  
The boration capability of either systin is sufficient to provide a SNUTDOW MAGIN from Mapcted operating conditions of 3.02 delta k/k after xenon decay and cooldown to 2008F. The maximum expeced boration capability reuirement occurs at IOL frm full power equilibrim xenon Conditions and requires boric acid solution frm the boric acid makeup tanks In the allowable concentrations and volumes of Secification 3.1.2.8 plus approximately 13,000 gallons of -2350 PPM borated water from the refueling water tank or approximately 26,OO0gallons Of 2350 ppm borated water from the refueling water tank alone. However, for the purpose 01 consistency the minimum required volume of 362,800 gallons above ECCS suction connection in Specification 3.1.2.8 is identical to more restrictive value of Specification 3.5.4.  

With the RCS temperature below 200* one injection Syst Is acceptable without single failure consideration an the basis of the stable reactivity condition of the reactor and the additional restrictions prohibiting CORE ALTERATIONS and positive reactivity changes in the event the single injection system becomes inoperable.  

The boron capability required below 2009F is based upon providing 3X delta k/k SNUTDOW MARGIN after xenon decay An d Coolown fromi 200 to 1409*. This condition requires 4150 a110S Of 2350 pm berated water from eitherthe refueling water tank or boric acid solution from a boric acid makeup 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 specification.) 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 limits on water volume and boron concentration of the RWST also ensure 

a 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 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 

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 twc or 

more inoperable CEAs and to a large misalignment (greater than or equal to 
19 inches) of two or more CEAs, require a prompt shutdown of the reactor since 

either of these condfitions may be indicative of a possible loss of mechanical 

functional capabilitv of the CEAs and in the event of a stuck or untriopable 
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 distributions relative to 

those used in generating LCOs and LSSS setpc
2*ts, 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 one hour time interval during which attempts 

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

hour time limit is sufficient to (1) icentify causes of a misa igned C" 
(2) take appropriate corrective action to realign the CEAs and (3) minimize 
tne erfects of xenon redistributicn.  
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EMERGENCY CORE COOLING SYSTEMS 

BASES 

ECCS SUBSYSTEMS (Continued) .  

With the RCS temperature below 350
0F, 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 maintainedp. 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 toeach 
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 points equal to or above that assumed in the 

ECCS-LOCA analyses.  

3/4.5.4 REFUELING WATER STORAGE TANK (LWST 

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 precipitable 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 
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 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 

of greater than 7.0. 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 limits 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. Similarlye he 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 available to detect changes in the reactivity 
condition of the core.  

3/4.9.3 DECAY TIME 

The minimum requirement for reactor suberiticality 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 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.  
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3/4.1 REACTIVITY CONTROL SYSTEMS 

3/4.1.1 BORATION CONTROL 

SHUTDOWN MARGIN - T av GREATER THAN 200OF 

LIMITING CONDITION FOR OPERATION 

3.1.1.1 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 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 greater than or equal to 1.0, at 
least once per 12 hours by veriyIng 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 crif ality 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.  

SAN ON0FRE-UNIT 3 3/4 1-1 NOV 1 5 1982



REACTIVITY CONTROL SYSTEMS 

SHUTDOWN MARGIN - Tovg LESS THAN OR EQUAL TO 200OF 

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 

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: 

1. Reactor coolant system boron concentration, 
2. CEA position, 
3. Reactor coolant system average temperature, 
4. Fuel burnup based on gross thermal energy generation, 
5. Xenon concentration,and 
6. Samarium concentration.  
7. 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.  

OEC 19 1964 
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REAC7:VY n 'C SYS-,-.iS . ~~ :I'ED WATER SOURC" eSHUTC' 

UNITING CONDITION FOR OPERATION 

3.1.2.7 As a sinifa, one of the following berated water sources shall be 

a. One boric aid askeup tank with a minimum boron concentration of 1720 ppm and a minimum borated water volum of 5150 gallons, or 
b. The refueling water storage tanks with: 

suction connection, 1. A inieuaaborated water voleum of 5150 gallons aheve the ECCS 

2. A sinima boron concentration of 1720 ppm, &n 
3. A solution teprature between 40 ad 100F.  

APVL{CA8ILITY: MODES 5 and 6.  
ACTION: 

With no borated water sources OPERAgLE. suspend all Operations Involving CORE ALTERATIONS or positive reactivity changes.  

SURVEILLANCE rEOUIRVMENTS 

4.1.2.7 The above required berated water sourc shall be demonstrated OPERAILI: 

a. At least once per 7 days by: 

1. Verifying the boren concentration of the water, and 
2. Verifying the cantained berated water voluma of the tank.  

b. At least once per 24 hours by verifying the RWST toeerature when it is the source of berated water ~he the outside air t~erature is less than 40*F or greater than 100F.  
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tigure .

REQUIRED STORED BORIC ACID VOLUME 
AS A FUNCTION OF CONCENTRATION 

18000

REGION OF ACCEPTABLE 
OPERATION 

12000 

11ooo- RWST at 1720 ppm 
z 

RWST at 2000 ppm 

1. ... RWST at 2300 ppm 

RWST at 2500 ppm 

REGION OF UNACCEPTABLE 
6000. OPERATION 

LI as.10 a.76 83.s.o 
(8. 84) (4, 877) (4, *7) (. 246) (6. ses) (. to) 

BORIC ACID CONCENTRATION, WT % (ppm) 
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BORATED WATER SOURCES - OPERATING 

LIMITING CONDITION FOR OPERATION 

3.1.2.8 The following borated water sources shall be OPERABLE: 

a. 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 least one gravity feed valve, and at least 
one boric acid makeup pump and, 

b. 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 40oF and 1000F.  

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 jo 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 following 30 hours.  

SURVEILLANCE 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 100oF.  
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3. Each reactor Coolant system safety injection tank shall be CPERAg 

a. The isolation valve open and power to the valve removed, 
b. A contained borated water volume of between 1680 and 1807 cubic 

feet, 
c. Between 1720 (1420 for Cycle 2) and 2500 ppm of boron, and 
d. A mifragan cover-pressure of between 600 and 625 psig.  

A0P'.!:A!t'.:?v: MCES 1, 2 and 3.* 

ACT!ON: 

a. With one safety injection tank inoerable, except as a result of a closed isolation valve, restore the inoerable tank to OPERABL! status within one hour or be in at least NOT STANDRY within the nex* 4 hours and-in MOT SHUTDOWN withintrhe following 6 hours.  
b. With one safety injection tank inoperable due to the isolation valve being closed, either ifnediately oen the isolation valve or be in 

at* les HO2 MSANUSY within one hour and be in HOT SMUT='Nwn tmimn 

SURVE!,-LANCE REQU!REMENTS 

4.3.1 Eacn safety injection tank shall be demonstrated OPERABLE: 
a. At least once per 12 hours by: 

1. Verifying that the contained borated water volume and nitrogen cover-pressure in the tanks is within the above limits, and 
2. Verifying that each safety injection tank isolation valve is bom.  

*tn -rssre: -assv?* greater than or equal to 7,13 zsia.  
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3.5.4 The refueling water storage tank $hall be GPIURAIS with: 
a. A minm berated water Velume of 312,300 gallons above the E: suction connection, 

m.letween 1720 and 2500ppm of boron, and 
e. A solution tmerature between 409 and 1009F.  

A96 I :AIT.:v MOES 2, 3 and 4.  

With the refueling water Itarage tank ioealetoethe tank to OPIRAS..  Status Within 1 hour or be i6 At least HOT STANOUY Within I hours and in mY SNU~WN within the following 30 hours.  

SURV!:U.ANC! R!0UyqRuf.Vrg 

4.5.4 The R'.ST small be aemostratad OPERAIL: 

a. At least once per 7 days by: 

1. Verifying the containe berated water Volume in the tank, &Rd 
2. Verifying the boron cenration of tUe water.  

b. At leat onc per 24 hours by Verifying the WdS1' temrsturt w"en the outas air teperature Is less tuan 40*F or greater than 0 .  

SAN ONOPR!.UNIT. 3 3/4 1-8 AMENDMENT NO. 32



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 15,400 lbs. (256 cu. 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 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 maintaihed their integrity and the TSP containers contain a minimum of 15,400 lbs.  (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, without agitation, in at least 1 litre of 120 t 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.  
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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 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 ralfored 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.  

*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 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.  

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.  

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

DEC 12 J95 
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3/4 1.1' MTN~ TEIATURI FOR SIrrCALMr 

This specification ensures that the reacter will not be made critical with the Reactor Coolant System average temperature less than StoF. This 1feitatioa is required to ensure 1) the moderator tamperature coefficient Is within its analyzed temperature range, 2) the protective instrumentation Is within its normal operating range, 3) the pressurizer is Capable of being in an OPEAASLE status wita a stem bubble, and 4) the reseor pressure vessel Is above its minimus RTNDT temperature.  

3/4.. 2 DRATIOn SYSTMS 
The boren injection system ensures that negative reactivity Centrel is available during each made of facility operation. The components required to perform this function include 1) berated water sources, ) chargiag pus, 3) separate flow paths, 4) boric acid makeue pass.and 5) an emergency power supply from OPERABLE diesel generators.  

With the RCs average temperature above 200*, a sinima of %a separate and redundant boren injection systems are provided te ensure single functional Capability In the event an assumed failure renders one of the systg Inoperable. Allowable Outof*service periods ensure that miner component repair or corrective action may be completed without undue ris to eve"?ll facility safety free injection system failures during the repafr period.  
The beration capability af either system is sufficient to provide a SHJTW MAIN free &Pcd Searating conditioes of 3.05 delta k/k after xenon decay and cooldn to 20ggF. The aIemA apected beration capability reguirement occurs at EDL from full peer equilibrius xenen caditions and requires beric acid solution from the boric acid sake tanks in the allowable concentrations and volumes of Specification 3.12.8 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 01 consistency the minimum required volume of 362,800 gallons above ECCS suction connection in Specification 3.1.2.8 is identical to more restrictive value of Specification 3.5.4.  

With the ACS temperature below 200* one injection Systin is acetable without single failure ceasideration on the basis of the stable reactivity 
condition of the racter am the additional restrictions prohibiting vit 
ALTIRAIOW And positive eactivity chao*s in the *vent the single injection syste becomes Inoperable.  

The boro capability required below 200*F Is based uon Prvidi a 3 delta k/k SNUTDOW MARGIN after xenan decay and cool ows frm 200 to 1404. This condition requires * 5150 gallons of 1720 pow berated water from itherthe refueling water tank or boric acid solution from a boric acid m k ta3k3 .m SAN N U-ei~T 3 5 3/4 1-2 AMENDMENT NO. 32



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 specification.) 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 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 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 
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 two or 
more inoperable CEAs and to a large misalignment (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 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 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 misaligned CEA, 
(2) take appropriate corrective action to realign the CEAs and (3) minimize 
the effects of xenon redistribution.  

SAN! 1 5 1982 
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EMERGENCY CORE COOLING SYSTEMS 

BASES 

ECCS SUBSYSTEMS (Continued) 

With the RCS temperature below 3500F, 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 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 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 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.  

0III8 
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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 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 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 between 8.0 and 10.0 at the end of the NaOH injection period. 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.  

NOV 15 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 Kff includes 
a 1% delta K/K conservative allowance for uncertainties. Similarlye the 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 radioactive 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 15 1982 
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3/4.1 REACTIVITY CONTROL SYSTEMS 

3/4.1.1 BORATION CONTROL 

SHUTDOWN MARGIN - T GREATER THAN 200?F 
.-..--- av g 

LIMITING CONDITION FOR OPERATION 

3.1.1.1 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 equal to 2350 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 iprable CEA) and at least 
once per 12 hours thereafter wile the EA(s) U<perable. If the 
inoperable CEA is immovable or uitrippable. the soon required 
SHUTDOWN MARGIN shall be vcrified icceptable with an icreased 
allowance for the withd;awn 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 veriy ng 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 crif ality 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.  
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O REACTIVITY CONTROL SYSTEMS 

SHUTDOWN MARGIN - T LESS THAN OR EQUAL TO 200OF 

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.  

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: 

1. Reactor coolant system boron concentration, 
2. CEA position, 
3. Reactor coolant system average temperature, 
4. Fuel burnup based on gross thermal energy generation, 
5. Xenon concentration,and 
6. Samarium concentration.  
7. 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.  
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LIMITING COMMl'ON FOR OPERATION 

3.1.2.7 As a siniaus, one of the following berated water sources shall be OPIWSLE: b 

a. One boric acid makeup tank with a mininm boron concentration of 2350 ppM and a minimuw borated water volume of 4150 gallons, or 
b. The refueling water storage tanks with: 

L A minimn berated water volume of 4150 gallons above the ECCS suction connection, 
2. A mini"u boron Cncetration of 2350 ppe, ad 
3. A solution temperature between 40F ad 100.  

APPLICAILITY: CODES 5 and S.  

ACTION: 

With no berated water sources OPERALE, suspend all operations involving CORE ALTERATIONS or positive reactivity changes.  

SURVEILLANCE REOUIRENfpTS 

4.1.2.7 The above required berated water source shall be demonstrated OPERAB LE: 

a. At least once per 7 days by: 

* Verifying the boron concentration of the water. and 
2. Verifying the contained berated water volume of the tank.  

b. At least once per 24 hours by verifying the MW tmbare when it is the source of berated water when the Outside air temerature is less than 409* or greater than 1009.  
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Figure 3.1-1 
MINIMUM STORED BORIC ACID VOLUME 
AS A FUNCTION OF CONCENTRATION 
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BORA7ED WATER SOURCES - OPERATING 

LIMITING CONDITION FOR OPERATION 

3.1.2.8 The following borated water sources shall be OPERABLE: 

a. 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 least one gravity feed valve, and at least 
one boric acid makeup pump and, 

b. 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 40OF and TOOoF.  

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 leastHOT 
STANDBY within the next 6 hours and borated so 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 following 30 hours.  

SURVEILLANCE 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 40oF or greater than 100oF.  
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31. Eac reactor coolant systee safety Injection tank shall be OPERASBL 

a. The isolation valve open and power to the valve removed, 
. A contained borated water voluMe of between 1680 and 1807 cubic 

feet, 

c. Between 1850 and 2800 ppm of boron, and 
d. A nitrogen caver-pressure of between 600 and 625 ;sig.  

ASP'.:A!!'.v: MC:S 1, 2 and 3.* 

AC'!N: 

A. With one safety injection tank inecerable, except as a result of a closed isolation valve, restore the inoperable tank to OPERA8LE status within one hour or be In at least NOT STANDBY within the next .4 hours and- in NOT SHUTDOWN within' the following 6 hours.  I b. With one safety injection tank inoperable due to the isolation valve being closed, either immediately open the isolation valve or be in at least MOT STANilY within one hour anc be in MOT SHUTCCwN within the next 12 hours.  

SURV!!'LANCI RE!MEYNTS 

4.5.1 EacM safety injection tank shall be demonstrated OPERABLE: 
a. At least once per 12 hours by: 

1. Verifying that the Contained berated water volume and nitrogen coverpressure in the tanks is within the above limits, and 
2. Verifying that each safety injection tank isolation valve is open.  

e esswri:e* :ressvre greater than or equal to 7.5 asia.  
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3/4, !.A !f4 WA11 STCRACI !A"K 

3.5.4 The refueling water storage tang shall be OPIRAIL9 v-Ith: 
.a. A siniMAu berated water volag of 312,800 gallons afOVo the COOS suction connection, 

0* I*tw'Sft 2.350 Uld 2800. Pas of boron, and 
C. A Solution tmeratupo between 409r and 1,009.  

A3ULZA!~:~:MODES ,2. 3 and 4.  

AC Z ON: 

WitA tAe refuel in# Water Storage tank iROGerable. FIost the tank to OPIRA: status withim I hour or be in at least HOT STAIY within I hours and im CT ( SiUTDOwN within the following 30 hours.  

0.SURVMLLANCI !IM 
4.5.4 The R'.ST $hall be aeinonstratag OPERASI: 

A. At least once per 7 days by: 

I. Verifying the containeg berated water volia. in the tank. &me 
2. Verifying the boron concentration of the water.  

U. At lout once per 24 hoUrs by verifying the Wd1 tamerstup, whomi 
the ovUloe a01 tUMOprSUP9r is less than 400F or greater than 10C*F.  
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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 lbs. ( 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 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 maintaihed their integrity and the TSP containers contain a minimum of 17,461 lbs.  (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, without 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 
equivalent until K is reduced to less than or equal to 0.95 or the boron 
concentration is ratored 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 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.  

'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.  
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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 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.  

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.  

Operation in MODE 3 shall be limited to 6 consecutive hours.  
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REACT!IIY WNOOL SYSTEMS 

USES 

This specification ensures that the reactor will not be smade Critical with the Reacter Coolant System average tamperature less than 5*WF. This lfitation is required to ensure 1) the mderator to rature coefficient is within its analyzed temperature range, 2) the protective instrumentation is within its normal operating range, 3) the pressuriier is capale of bein i an OPEAABLE status with a steam buble, and 4) the reactor Pressure vesel is above Its minimum RTNDT tamperature.  

3/4.1.2 ACRATION $YSTqS 

The boren injection system ensures that negative reactivity control is available during each mode of facility operation. The compOena required to perform this function include 1) berated water sources 1 ) charging pumps, 3) separase flow pashs, 4) boric acid make"u pumpsand an emergency power supply from OPERABLE diesel generators.  

With the RCS average tamperature above "00?, a minimum of th separate and redundant boron injection systems are provided to ensure single functionel 
capability in the event an assumed failure renders one of the systams inoperable. Allowable out**f*service periods ensure that inep Component repair or corrective action May be completed witheut undue riskte Overall 
facility safety frem injection system failures during the repair period.  

The boration capability of either syste is sufficient to provide a T*W MAIN from aspected operating Conditiens of 3.5 delta k/k after Xenon decay and coolde to 200F. The asieA spected boratio capability reeuirement occurs at ADL from full peer equilibrius xenen conditions and 
requires boric acid solution fr the boric acid makep tanks in the allowable concentrations and volumes of SPecificatton 3.1.2.8 plus approximately 13,000 gallons 
of 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 o 
consistency the minimua required volume of 362,800 gallons above ECCS suction connection 
in Specification 3.1.2.8 is identical to more restrictive value of Specification 3.5.4.  

With the AS temperature below 200*? one injection system is atteptable without single failure consideration an the basis of the stable reectivity condition of the reactor and the additional restrictions Prohibiting CORI ALTERATIONS ad positive reactivity changes in the event the single injection system becomes inoperable.  

The boPon capability required below 200*? is based upon providi a 25 delta k/k SNUTDOWN MAAIN after xena decay and cooleen from 200 to 
1400F. This condition requires * 4150 Gallons of2350 ppm berated water 
from eitherthe refueling water tank or boric acid solution from a boric acid Amakew 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 specification.) 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 limits on water volume and boron concentration of the RWST also ensure 
a pH value of greater than 7.0 for the solution 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 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 
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 two or 
more inoperable CEAs and to a large misalignment (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 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 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 misaligned CEA, 
(2) take appropriate corrective action to realign the CEAs and (3) minimize 
the effects of xenon redistribution.  
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. EMERGENCY CORE COOLING SYSTEMS 

BASES 

ECCS SUBSYSTEMS (Continued) 

With the RCS temperature below 3500F, 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 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 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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O 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 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 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 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.  

SAN ONOFRE-UNIT 3 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 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 radioactive 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.  
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