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Dwight E. Nunn 
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September 22, 2000 

U. S. Nuclear Regulatory Commission 
Attention: Document Control Desk 
Washington, D.C. 20555 

Subject: Docket Nos. 50-361 and 50-362 
Positive Reactivity Additions When Shutdown 
Proposed Technical Specification Change NPF-10115-520 
San Onofre Nuclear Generating Station Units 2 and 3

Reference: Letter from William D. Beckner (NRC) to James Davis (Nuclear Energy 
Institute) dated July 6, 2000

Gentlemen: 

Enclosed are Amendment Application Numbers 204 and 189 to Facility Operating 
Licenses NPF-10 and NPF-15 for San Onofre Nuclear Generating Station Units 2 and 3 
(SONGS 2 & 3), respectively. The amendment applications consist of Proposed 
Change Number (PCN) 520. PCN-520 revises 14 specific Technical Specifications (TS) 
applicable in shutdown MODES relating to positive reactivity additions. PCN-520 
conforms closely to change TSTF-286 Revision 2 of the industry Technical Specification 
Task Force, with differences noted in the Enclosure. NRC staff approved TSTF-286 
Revision 2 by means of the referenced letter.  

Southern California Edison (SCE) requests this amendment be effective when issued, 
to be fully implemented within 30 days of issuance. Since Unit 2 is scheduled to begin 
its Cycle 11 refueling outage on October 7, 2000, NRC approval is requested at the 
earliest possible time.  

If you would like additional information regarding this amendment application, please let 
me know.

Sincerely,

Enclosures 

P. O. Box 128 
San Clemente, CA 92674-0128 
949-368-1480 
Fax 949-368-1490
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cc: E. W. Merschoff, Regional Administrator, NRC Region IV 
J. A. Sloan, NRC Senior Resident Inspector, San Onofre Units 2 and 3 
L. Raghavan, NRC Project Manager, San Onofre Units 2 and 3 
S. Y. Hsu, Department of Health Services, Radiologic Health Branch
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UNITED STATES OF AMERICA 

NUCLEAR REGULATORY COMMISSION

Application of SOUTHERN, CALIFORNIA 
EDISON COMPANY, ET AL. for a class 103 
License to Acquire, Possess, and Use 
a Utilization Facility as Part of 
Unit No. 2 of the San Onofre Nuclear 
Generating Station

) ) 
) 
) 
) 
)

Docket No. 50-361 

Amendment Application No. 204

SOUTHERN CALIFORNIA EDISON COMPANY, ET AL. pursuant to 10CFR50.90, hereby submit 

Amendment Application No. 204. This amendment application consists of Proposed Change No. PCN

520 to Facility Operating License NPF-10. PCN-520 is a request to revise 14 specific Limiting Conditions 

For Operation of the Technical Specifications to clarify those specifications involving positive reactivity 

additions to the shutdown reactor. This amendment application conforms in general to TSTF-286 

Revision 2 of the industry Technical Specification Task Force.  

Subscribe on thsx•' d • •• 

Subscribed on _______day of (, " , 2000.  

Respectfully Submitted, 

SOUTHERN CALIFORNIA EDISON COMPANY

ght E. N 
Vice Preside

State of California 

County of San Diego 

On 2- )Oobefore me, pL ~ ~ersonally appeared

.,l(,!J L"-' 11 V 1 L.• I",,) v-'V L-E I , personally known to me to be the person whose name is subscribed to 

the within instrument and acknowledged to me that he executed the same in his authorized capacity, and that by his signature on 

the instrum e person, or the entity upon b aif of which the person acted, executed the instrument. WITNESS my hand and 

Lu .Commission # 1196482 

Not~ry Public - Callfornia Z' 
Son Diego county 

@MY "COMM. Epire Oct 14,,2002
0 fwvv __ w
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UNITED STATES OF AMERICA 

NUCLEAR REGULATORY COMMISSION 

Application of SOUTHERN, CALIFORNIA ) 
EDISON COMPANY, ET AL. for a class 103 ) Docket No. 50-362 
License to Acquire, Possess, and Use ) 
a Utilization Facility as Part of ) Amendment Application No. 189 
Unit No. 3 of the San Onofre Nuclear ) 
Generating Station 

SOUTHERN CALIFORNIA EDISON COMPANY, ET AL. pursuant to IOCFR50.90, hereby submit 

Amendment Application No. 189. This amendment application consists of Proposed Change No. PCN

520 to Facility Operating License NPF-15. PCN-520 is a request to revise 14 specific Limiting Conditions 

For Operation of the Technical Specifications to clarify those specifications involving positive reactivity 

additions to the shutdown reactor. This amendment application conforms in general to TSTF-286 

Revision 2 of the industry Technical Specification Task Force.  

Subscribed on thi42YV6 day of , 2000.  

Respectfully Submitted, 

SOUTHERN CALIFORNIA EDISON OMPANY 

,Ight E. Nunnj 
Vice President 

State of California 

County of San Diego 

On q d'? 0 before me O'4( x-'. ( 4-4 '1-'-, personally appeared 

1> -•j'l•h~ 5 " (KLU 4'/ .. , personally known to me to be the person whose name is 

subscribed to the within instrument and acknowledged to me that he executed the same in his authorized capacity, and 

that by hi signature on the instrument the person, or the entity upon behalf of which the person acted, executed the 

instrmen INESSmy hand and adofficial a 

SignatuMARIANE SANCHEZ uCommission #1 196482 
NotCry Pubfic - Colitfonia z 

San Diego County 

MyOcrnrn. El~ipi Oct 14,2002~



DESCRIPTION AND SAFETY ANALYSIS 
OF PROPOSED CHANGE NPF-10115-520 

(PCN-520) 

PCN-520 is a request to revise 14 specific Limiting Conditions For Operation of the 
Technical Specifications for San Onofre Nuclear Generating Station Units 2 and 3 
(SONGS 2 & 3) to clarify those specifications involving positive reactivity additions to 
the shutdown reactor. This amendment application conforms in general to TSTF-286 
Revision 2 of the industry Technical Specification Task Force. Plant-specific differences 
between PCN-520 and TSTF-286 Revision 2 are detailed in Table 2.  

Existing Technical Specifications and Bases 

Unit 2: See Attachment A 
Unit 3: See Attachment B 

Proposed TS and Bases, PCN 520 (redline and strikeout) 

Unit 2: See Attachment C 
Unit 3: See Attachment D 

Proposed Technical Specifications and Bases, PCN 520 

Unit 2: See Attachment E 
Unit 3: See Attachment F 

Description of Changes 

SUMMARY: 

PCN-520 is a request to revise 14 specific Limiting Conditions For Operation (LCOs) of 
the Technical Specifications (TS) for San Onofre Nuclear Generating Station Units 2 
and 3 (SONGS 2 & 3) as itemized in Table 1. The proposed change will clarify 
specifications involving positive reactivity additions to the shutdown reactor so that 
small, controlled, safe insertions of positive reactivity will be allowed where they are now 
categorically prohibited, posing operational difficulties. This amendment application 
conforms to TSTF-286 Revision 2 of the industry Technical Specification Task Force, 
with the exception of plant-specific differences identified in Table 2.  

Also provided, for information only, is proposed revised Bases wording in support of the 
LCO changes. The Bases revisions also conform, with plant-specific exceptions, to the 
intent of TSTF-286 Revision 2. Southern California Edison intends to make changes 
comparable to TSTF-286 Revision 2 to the SONGS 2 & 3 Licensee Controlled 
Specifications.



1.0 BACKGROUND

SONGS 2 & 3 has been a participant in the industry Technical Specification Task Force.  
This industry group has submitted a change to NUREG-1432, "Standard Technical 
Specifications Combustion Engineering Plants," to revise several LCOs as requested in 
this submittal. The industry proposal is identified as TSTF-286 Revision 2. NRC staff 
approval of TSTF-286 Revision 2 was documented in a letter dated July 6, 2000 from 
William D. Beckner (NRC) to James Davis (Nuclear Energy Institute). SONGS 2 & 3 
adopted the standard TS in 1996 under Amendments 127 and 116 for Units 2 and 3, 
respectively. PCN-520 is a request for the changes proposed by TSTF-286 Revision 2, 
amended as described in Table 2, to be applied to the SONGS 2 & 3 TS.  

2.0 DISCUSSION 

As currently written, certain TS applicable in shutdown MODES categorically prohibit the 
addition of positive reactivity to the shutdown reactor. This prohibition poses operational 
difficulties. For example, temperature changes in the reactor coolant system (RCS) 
impose reactivity changes by means of the moderator temperature coefficient of 
reactivity. Small, controlled changes in RCS temperature being unavoidable, the 
requested change clarifies that such changes are permissible so long as the required 
shutdown margin is maintained.  

Likewise, additions of makeup water to the RCS are routinely required. If the makeup 
water source is at a lower boron concentration than the RCS, the makeup operation will 
add positive reactivity. In addition, water in the Refueling Water Storage Tank of the 
same boron concentration as the RCS or refueling cavity may appear to be at a slightly 
lower boron concentration due to chemistry sampling uncertainties. Nevertheless, 
makeup to the RCS under these circumstances is an entirely safe operation provided the 
makeup boron concentration is greater than the concentration required to preserve the 
required shutdown margin. The requested change clarifies that such operations are 
permissible.  

The proposed change will provide the flexibility necessary for continued safe reactor 
operations, while limiting any potential for excess positive reactivity addition to the 
shutdown reactor. NRC staff has reviewed and approved this concept as presented by 
the industry in TSTF-286 Revision 2.  

3.0 AMENDMENT PROPOSAL 

Southern California Edison proposes to amend the Technical Specifications for SONGS 2 
& 3 as detailed in Table 1. The proposed amendment is consistent with TSTF-286 
Revision 2 of the industry Technical Specification Task Force, as modified by the plant
specific considerations detailed in Table 2.



Southern California Edison also proposes to amend the wording of the supporting 
Technical Specification Bases as identified, for information only, in Attachments C 
through F. The proposed revised Bases wording is consistent with TSTF-286 Revision 2 
of the industry Technical Specification Task Force, with plant-specific exceptions.  

NO SIGNIFICANT HAZARDS CONSIDERATIONS: 

The Commission has provided standards for determining whether a significant hazards 
consideration exists as stated in 10 CFR 50.92. A proposed amendment to a facility 
operating license involves no significant hazards consideration if operation of the facility in 
accordance with a proposed amendment would not: (1) involve a significant increase in 
the probability or consequences of an accident previously evaluated; or (2) create the 
possibility of a new or different kind of accident from any accident previously evaluated; or 
(3) involve a significant reduction in a margin of safety. A discussion of these standards 
as they relate to this amendment request follows.  

1. Will operation of the facility in accordance with this proposed change involve a 
significant increase in the probability or consequences of any accident previously 
evaluated? 

Response: No 

The proposed change would revise 14 specific Limiting Conditions For Operation 
(LCOs) of the Technical Specifications (TS) for San Onofre Nuclear Generating 
Station Units 2 and 3 (SONGS 2 & 3) as itemized in Table 1. The intent is to clarify 
those specifications involving positive reactivity additions to the shutdown reactor so 
that small, controlled, safe insertions of positive reactivity will be allowed where they 
are now categorically prohibited, posing operational difficulties. This amendment 
application conforms to TSTF-286 Revision 2 of the industry Technical Specification 
Task Force, with the exception of the plant-specific differences identified in Table 2.  

TABLE I SUMMARY OF SONGS 2 & 3 PCN-520 

LCO TITLE EXISTING WORDING PROPOSED WORDING 
1 3.1.10 Boration A. 1 Suspend all operations involving CORE A.1 NOTE Plant temperature changes are 

Systems - ALTERATIONS or positive reactivity changes allowed provided the temperature change is 
Shutdown accounted for in the calculated SDM. Suspend 

all operations involving CORE ALTERATIONS 
or positive reactivity changes 

2 3.3.9 Control Room B.2.2 Suspend positive reactivity additions B.2.2 NOTE Limited plant control operations 
Isolation Signal are allowed provided the changes are 
(CRIS) accounted for in the calculated SDM. Suspend 

I I positive reactivity additions 
3 3.3.13 Source Range Al Suspend all operations involving positive Al NOTE Limited plant control operations are 

Monitoring reactivity additions allowed provided the changes are accounted 
Channels for in the calculated SDM. Suspend all 

operations involving positive reactivity additions 
4 3.4.5 RCS Loops - NOTE a. No operations are permitted that NOTE a. No operations are permitted that 

MODE 3 could cause reduction of the RCS boron would cause introduction into the RCS, coolant 
concentration; and with boron concentration less than required to 

I meet the SDM of LCO 3.1.1; and
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LCO TITLE EXISTING WORDING PROPOSED WORDING 
C.1 Suspend all operations involving a C.1 Suspend operations that would cause 
reduction of RCS boron concentration. introduction into the RCS, coolant with boron 

concentration less than required to meet SDM 
of LCO 3.1.1.  

5 3.4.6 RCS Loops - NOTES 1. a. No operations are permitted NOTES 1. a. No operations are permitted that 
MODE 4 that would cause reduction of the RCS boron would cause introduction into the RCS, coolant 

concentration; and with boron concentration less than required to 
meet the SDM of LCO 3.1.1; and 

C.1 Suspend all operations involving reduction C.1 Suspend operations that would cause 
of RCS boron concentration. introduction into the RCS, coolant with boron 

concentration less than required to meet SDM 
of LCO 3.1.1.  

6 3.4.7 RCS Loops - NOTES 1. a. No operations are permitted NOTES 1. a. No operations are permitted that 
MODE 5, Loops that would cause reduction of the RCS boron would cause introduction into the RCS, coolant 
Filled concentration; and with boron concentration less than required to 

meet the SDM of LCO 3.1.2; and 

B.1 Suspend all operations involving reduction B.1 Suspend operations that would cause 
in RCS boron concentration, introduction into the RCS, coolant with boron 

concentration less than required to meet SDM 
of LCO 3.1.2.  

7 3.4.8 RCS Loops - NOTES 1. b. No operations are permitted NOTES 1. b. No operations are permitted that 
MODE 5, Loops that would cause a reduction of the RCS would cause introduction into the RCS, coolant 
Not Filled boron concentration; and with boron concentration less than required to 

meet the SDM of LCO 3.1.2; and 

NOTES 2. b. No operations are permitted NOTES 2. b. No operations are permitted that 
that would cause a reduction of the RCS would cause introduction into the RCS, coolant 
boron concentration. with boron concentration less than required to 

meet the SDM of LCO 3.1.2.  

B.1 Suspend all operations involving reduction B.1 Suspend operations that would cause 
of RCS boron concentration. introduction into the RCS, coolant with boron 

concentration less than required to meet SDM 
of LCO 3.1.2.  

8 3.8.2 AC Sources - A.2.3 Initiate actions to suspend operations A.2.3 Suspend operations involving positive 
Shutdown involving positive reactivity additions. reactivity additions that could result in loss of 

required SDM or boron concentration.  

B.3 Initiate actions to suspend operations B.3 Suspend operations involving positive 
involving positive reactivity additions. reactivity additions that could result in loss of 

required SDM or boron concentration.  
9 3.8.5 DC Sources - A.2.3 Initiate action to suspend operations A.2.3 Suspend operations involving positive 

Shutdown involving positive reactivity additions, reactivity additions that could result in loss of 
required SDM or boron concentration.  

10 3.8.8 Inverters - A.2.3 Initiate action to suspend operations A.2.3 Suspend operations involving positive 
Shutdown involving positive reactivity additions. reactivity additions that could result in loss of 

required SDM or boron concentration.  
11 3.8.10 Distribution A.2.3 Initiate action to suspend operations A.2.3 Suspend operations involving positive 

Systems - involving positive reactivity additions. reactivity additions that could result in loss of 
Shutdown required SDM or boron concentration.  

12 3.9.2 Nuclear A.2 Suspend positive reactivity additions. A.2 Suspend operations that would cause 
Instrumentation introduction into the RCS, coolant with boron 

concentration less than required to meet the 
boron concentration of LCO 3.9.1.  

13 3.9.4 Shutdown NOTES b. No operations are permitted that NOTES b. No operations are permitted that 
Cooling (SDC) would cause a reduction of the RCS boron would cause introduction into the RCS, coolant 
and Coolant concentration. with boron concentration less than that required 
Circulation - to meet the minimum required boron 
High Water concentration of LCO 3.9.1.  
Level 

Al Suspend operations involving a reduction AlI Suspend operations that would cause 
in reactor coolant boron concentration. introduction into the RCS, coolant with boron 

concentration less than required to meet the 
boron concentration of LCO 3.9.1.
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LCO TITLE EXISTING WORDING PROPOSED WORDING 
14 3.9.5 Shutdown C.1 Suspend operations involving a reduction C.1 Suspend operations that would cause 

Cooling (SDC) in reactor coolant boron concentration. introduction into the RCS, coolant with boron 
and Coolant concentration less than required to meet the 
Circulation - boron concentration of LCO 3.9.1.  
Low Water Level 

TABLE 2 DIFFERENCES BETWEEN SONGS 2 & 3 PCN-520 AND TSTF-286 
REVISION 2 

LCO TSTF-286 REVISION 2 PCN-520 DISCUSSION 
3.1.10 Not applicable Ailows plant temperature NUREG-1 432 has no LCO for Boration Systems 

changes provided the change is Shutdown. Boron dilutions continue to be 
accounted for in the calculated prohibited for this condition where no boron 
shutdown margin injection flow path is OPERABLE.  

3.3.9 NOTE Limited plant cooldown or NOTE Limited plant control TSTF version does not allow for plant temperature 
boron dilution is allowed provided operations are allowed provided increases when the MTC is positive. PCN-520 
the change is accounted for in the changes are accounted for wording is taken from the TSTF Bases for LCO 
the calculated SDM. in the calculated SDM. 3.3.9.  

3.3.13 NOTE Limited plant cooldown or NOTE Limited plant control TSTF version does not allow for plant temperature 
boron dilution is allowed provided operations are allowed provided increases when the MTC is positive. PCN-520 
the change is accounted for in the changes are accounted for wording is taken from the TSTF Bases for LCO 
the calculated SDM. in the calculated SDM. 3.3.13.  

3.4.7 Shutdown margin of LCO 3.1.1 Shutdown margin of LCO 3.1.2 TSTF-286 Rev. 2 assumes LCOs 3.1.1 and 3.1.2 
must be preserved must be preserved have been combined; not true for SONGS 2 & 3.  

3.4.8 Shutdown margin of LCO 3.1.1 Shutdown margin of LCO 3.1.2 TSTF-286 Rev. 2 assumes LCOs 3.1.1 and 3.1.2 
must be preserved must be preserved have been combined; not true for SONGS 2 & 3.  

Not applicable NOTE 2. b. Shutdown margin NUREG-1432 has no NOTE 2.  
of LCO 3.1.2 must be preserved 

3.9.4 Has a single contiguous NOTE Provisions of the NOTE are Provisions are the same in TSTF-286 Rev. 2 and 
distributed in a, b, c and d. PCN-520.  

Shutdown margin of LCO 3.1.1 Shutdown margin of LCO 3.1.2 TSTF-286 Rev. 2 assumes LCOs 3.1.1 and 3.1.2 
must be preserved must be preserved have been combined; not true for SONGS 2 & 3.  

3.9.5 Shutdown margin of LCO 3.1.1 Shutdown margin of LCO 3.1.2 TSTF-286 Rev. 2 assumes LCOs 3.1.1 and 3.1.2 
must be preserved must be preserved have been combined; not true for SONGS 2 & 3.  

The proposed change does not permit the shutdown margin required by the TS to be 
reduced. While the proposed change will permit reductions in the discretionary 
shutdown margin above the TS requirements, this excess margin is not credited in 
the safety analyses. Therefore, the probability or consequences of any accident 
previously evaluated will not be significantly increased by the proposed change.  

2. Will operation of the facility in accordance with this proposed change create the 
possibility of a new or different kind of accident from any accident previously 
evaluated? 

Response: No 

This amendment request allows for minor plant operational perturbations without 
adversely impacting the safety analysis required shutdown margin. It does not 
involve any change to plant equipment or the shutdown margin requirements in the
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TS. Therefore, it will not create the possibility of a new or different kind of accident 
from any previously evaluated.  

3. Will operation of the facility in accordance with this proposed change involve a 

significant reduction in a margin of safety? 

Response: No 

This amendment request does not change the manner in which safety limits or 
limiting safety settings are determined.  

The proposed change will permit reductions in discretionary shutdown margin, above 
the TS requirements, that are now prohibited. However, the reductions are not 
deemed significant because the shutdown margin required by the TS will be 
preserved.  

Therefore, the proposed change will not involve a significant reduction in a margin of 
safety.  

ENVIRONMENTAL CONSIDERATION: 

Southern California Edison has determined that the proposed Technical Specification 
change involves no changes in the amount or type of effluent that may be released 
offsite, and results in no increase in individual or cumulative occupational radiation 
exposure. As described above, the proposed TS amendment involves no significant 
hazards consideration and, as such, meets the eligibility criteria for categorical exclusion 
set forth in 1 OCFR51.22(c)(9).
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ATTACHMENT A 

EXISTING TECHNICAL SPECIFICATIONS AND BASES 

SONGS UNIT 2



Boration Systems - Shutdown 
3.1.10

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.10 Boration Systems - Shutdown

LCO 3.1.10 

,APPLICABILITY:

One RCS boron injection flow path shall be OPERABLE.  

MODES 5 and 6.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. No boron injection A.1 Suspend all Immediately 
flow path OPERABLE. operations involving 

CORE ALTERATIONS or 
positive reactivity 
changes.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

------------------- NOTE---------------
Only required when the Refueling Water 
Storage Tank (RWST) is the source of 
borated water and the outside temperature 
is < 40OF or > 1000F.  
----------------------------------------

SR 3.1.10.1 Verify RWST temperature is within limits. 24 hours 

SR 3.1.10.2 Verify volume of available borated water is 7 days 
within limits.  

(continued)

SAN ONOFRE--UNIT 2 3.1-22 Amendment No. 127



CRIS 
3.3.9

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. CRIS Manual Trip, B.1 ---------NOTE------
Actuation Logic, or Place CREACUS in 
required control room isolation mode if 
airborne radiation automatic transfer to 
monitors inoperable in isolation mode 
MODE 5 or 6, or during inoperable.  
movement of irradiated --------------------
fuel assemblies.  

Place one CREACUS Immediately 
train in emergency 
mode.  

OR 

B.2.1 Suspend movement of Immediately 
irradiated fuel 
assemblies.  

AND 

B.2.2 Suspend positive Immediately 
reactivity additions.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.3.9.1 Perform a CHANNEL CHECK on the required 12 hours 
control room airborne radiation- monitor 
channel.  

(continued)

SAN ONOFRE--UNIT 2 Amendment No. 4-2-7,132

I

I

3.3-40



Source Range Monitoring Channels 
3.3.13

3.3 INSTRUMENTATION 

3.3.13 Source Range Monitoring Channels

LCO 3.3.13 

APPLICABILITY:

Two channels of source range monitoring instrumentation 
shall be OPERABLE.  

MODES 3, 4, and 5, with the reactor trip circuit breakers 
open or Control Element Assembly (CEA) Drive System not 
capable of CEA withdrawal.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required A.1 Suspend all Immediately 
channels inoperable, operations involving 

positive reactivity 
additions.  

AND 

A.2 Perform SDM 4 hours 
verification in 
accordance with AND 
SR 3.1.1.2, if 
T > 200F, or Once per 
SW'3.1.2.1, if 12 hours 
Tayg • 200°F. thereafter

SAN ONOFRE--UNIT 2 3.3-51 Amendment No. 127



RCS Loops-MODE 3 
3.4.5

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.5 RCS Loops-MODE 3

LCO 3.4.5 Two RCS loops shall be OPERABLE and one RCS loop shall be in 
operation.  

---------------------- ---NOTE----------------------
All reactor coolant pumps may be de-energized for < I hour 
per 8 hour period, provided: 

a. No operations are permitted that would cause reduction 
of the RCS boron concentration; and 

b. Core outlet temperature is maintained at least 10F 
below saturation temperature.

APPLICABILITY: MODE 3.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One requirec RCS loop A.1 Restore required RCS 72 hours 
inoperable, loop to OPERABLE 

status.  

B. Required Action and B.1 Be in MODE 4. 12 hours 
associated Completion 
Time of Condition A 
not met.  

(continued)

SAN ONOFRE--UNIT 2 3.4-16 Amendment No. 127



RCS Loops-MODE 3 
3.4.5

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. No RCS loop OPERABLE. C.1 Suspend all Immediately 
operations involving 

OR a reduction of RCS 
boron concentration.  

No RCS loop in 
operation. AND 

C.2 Initiate action to Immediately 
restore one RCS loop 
to OPERABLE status 
and operation.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.5.1 Verify required RCS loop is in operation. 12 hours 

SR 3.4.5.2 Verify secondary side water level in each 12 hours 
steam generator > 50% (wide range).  

SR 3.4.5.3 Verify correct breaker alignment and 7 days 
indicated power available to the required 
pump that is not in operation.

SAN ONOFRE--UNIT 2 3.4-17 Amendment No. 127



RCS Loops-MODE 4 
3.4.6 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.6 RCS Loops-MODE 4 

LCO 3.4.6 Two loops or trains consisting of any combination of RCS loops 
and shutdown cooling (SDC) trains shall be OPERABLE and at least 
one loop or train shall be in operation.  

-------------------------NOTES -----------------------
1. All reactor coolant pumps (RCPs) and SDC pumps may be 

de-energized for g 1 hour per 8 hour period, provided: 

a. No operations are permitted that would cause 
reduction of the RCS boron concentration; and 

b. Core outlet temperature is maintained at least 100F 
below saturation temperature.  

2. No RCP shall be started with any RCS cold leg 
temperature • 256°F unless: 

a. Pressurizer water volume is < go0 ft 3 , or 

b. Secondary side water temperature in each steam 
generator (SG) is < 100°F above each of the RCS cold 
leg temperatures.  

-------------------------------------------------

APPLICABILITY: MODE 4.

Amendment No. 127SAN ONOFRE--UNIT 2 3.4-18



RCS Loops-MODE 4 
3.4.6

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One required RCS loop A.1 Initiate action to Immediately 
inoperable, restore a second loop 

or train to OPERABLE 
AND status.  

Two SDC trains 
inoperable.  

B. One required SDC train B.1 Be in MODE 5. 24 hours 

inoperable.  

AND 

Two required RCS loops 
inoperable.  

C. Required RCS loop(s) C.1 Suspend all Immediately 
or SDC train(s) operations involving 
inoperable, reduction of RCS 

boron concentration.  
OR 

AND 
No RCS loop or SDC 
train in operation. C.2 Initiate action to Immediately 

restore one loop or 
train to OPERABLE 
status and operation.

SAN ONOFRE--UNIT 2 3.4-19 Amendment No. 127



RCS Loops-MODE 5, Loops Filled 
3.4.7 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.7 RCS Loops-MODE 5, Loops Filled 

LCO 3.4.7 At least one of the following loop(s)/trains listed below 
shall be OPERABLE and in operation: 

a. Reactor Coolant Loop 1 and its associated steam 
generator and at least one associated Reactor Coolant 
Pump; 

b. Reactor Coolant Loop 2 and its associated steam 
generator and at least one associated Reactor Coolant 
Pump; 

c. Shutdown Cooling Train A; or 

d. Shutdown Cooling Train B 

One additional Reactor Coolant Loop/shutdown cooling train 
shall be OPERABLE, or 

The secondary side water level of each steam generator shall 
be greater than 50% (wide range).  

------------------------- NOTES 
1. All reactor coolant pumps (RCPs) and pumps providing 

shutdown cooling may be de-energized for < 1 hour per 
8 hour period, provided: 

a. No operations are permitted that would cause 
reduction of the RCS boron concentration; and 

b. Core outlet temperature is maintained at least 10OF 
below saturation temperature.  

2. One required SDC train may be inoperable for up to 
2 hours for surveillance testing provided that the other 
SDC train or RCS loop is OPERABLE and in operation.  

3. One required RCS loop may be inoperable for up to 2 
hours for surveillance testing provided that the other 
RCS loop or SDC train is OPERABLE and in operation.  

--------------------------------------------(continued)

SAN ONOFRE--UNIT 2 Amendment No. 1273.4-21



RCS Loops-MODE 5, Loops Filled 
3.4.7

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. No SDC train/RCS loop 
in operation. B.1 Suspend all Immediately 

operations involving 
reduction in RCS 
boron concentration.  

AND 

B.2 Initiate action to Immediately 
restore required SDC 
train/RCS loop to 
operation.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.7.1 Verify at least one RCS loop or SDC train 12 hours 
is in operation.  

SR 3.4.7.2 Verify required SG secondary side water 12 hours 
level is > 50% (wide range).  

SR 3.4.7.3 Verify the second required RCS loop, SDC 7 days 
train or steam generator secondary is 
OPERABLE.

Amendment No. +-7ý, 147SAN ONOFRE--UNIT 2 3.4-23



RCS Loops-MODE 5, Loops Not Filled 
3.4.8 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.8 RCS Loops-MODE 5, Loops Not Filled 

LCO 3.4.8 Two shutdown cooling (SDC) trains shall be OPERABLE and at 
least one SDC train shall be in operation.  

--------------------------- NOTES----------------------
1. All SDC pumps may be de-energized for < 15 minutes when 

switching from one train to another provided: 

a. The core outlet temperature is maintained > 10F 
below saturation temperature; 

b. No operations are permitted that would cause a 
reduction of the RCS boron concentration; and 

c. No draining operations to further reduce the RCS 
water volume are permitted.  

2. The pump providing shutdown cooling may be de-energized 
for • 1 hour per 8 hour period provided: 

a. The core outlet temperature is maintained > 10F 
below saturation temperature; and 

b. No operations are permitted that would cause a 
reduction of the RCS boron concentration.  

3. One SDC train may be inoperable for < 2 hours for 

surveillance testing provided the other SDC train is 
OPERABLE and in operation.  

4. A containment spray pump may be used in place of a low 
pressure safety injection pump in either or both 
shutdown cooling trains to provide shutdown cooling flow 
provided the reactor has been sub-critical for a period 
> 24 hours and the RCS is fully depressurized and vented 
in accordance with LCO 3.4.12.1.  

----------------------------------------------------

APPLICABILITY: MODE 5 with RCS loops not filled.
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RCS Loops-MODE 5, Loops Not Filled 
3.4.8

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One SDC train A.1 Initiate action to Immediately 
inoperable, restore SDC train to 

OPERABLE status.  

B. Both SDC trains B.1 Suspend all Immediately 
inoperable, operations involving 

reduction of RCS OR boron concentration.  

No SDC train in AND 
operation.  

B.2 Initiate action to Immediately 
restore one SDC train 
to OPERABLE status 
and operation.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.8.1 Verify at least one SDC train is in 12 hours 
operation.  

SR 3.4.8.2 Verify correct breaker alignment and 7 days 
indicated power available to the required 
SDC pump that is not in operation.
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AC Sources-Shutdown 
3.8.2

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. (continued) A.2.2 Suspend movement of Immediately 
irradiated fuel 
assemblies.  

AND 

A.2.3 Initiate action to Immediately 
suspend operations 
involving positive 
reactivity additions.  

AND 

A.2.4 Initiate action to Immediately 
restore required 
offsite power circuit 
to OPERABLE status.  

B. One required DG B.1 Suspend CORE Immediately 

inoperable. ALTERATIONS.  

AND 

B.2 Suspend movement of Immediately 
irradiated fuel 
assemblies.  

AND 

B.3 Initiate action to Immediately 
suspend operations 
involving positive 
reactivity additions.  

AND 

B.4 Initiate action to Immediately 
restore required DG 
to OPERABLE status.

Amendment No. 127SAN 0NOFRE--UNIT 2 3.8-18



DC Sources-Shutdown 
3.8.5

3.8 ELECTRICAL POWER SYSTEMS 

3.8.5 DC Sources--Shutdown

LCO 3.8.5 DC electrical power subsystem shall be OPERABLE to support 
the DC electrical power distribution subsystem(s) required 
by LCO 3.8.10, "Distribution Systems-Shutdown."

APPLICABILITY: MODES 5 and 6, 
During movement of irradiated fuel assemblies.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One battery or A.1 Declare affected Immediately 
associated control required feature(s) 
equipment or cabling inoperable.  
inoperable.  

OR 

A.2.1 Suspend CORE Immediately 
ALTERATIONS.  

AND 

A.2.2 Suspend movement of Immediately 
irradiated fuel 
assemblies.  

AND 

A.2.3 Initiate action to Immediately 
suspend operations 
involving positive 
reactivity additions.  

AND 

(continued)
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Inverters-Shutdown 
3.8.8

3.8 ELECTRICAL POWER SYSTEMS 

3.8.8 Inverters-Shutdown

LCO 3.8.8 Required inverters shall be OPERABLE to support the onsite 
Class 1E AC vital bus electrical power distribution 
subsystem(s) required by LCO 3.8.10, "Distribution 
Systems-Shutdown."

APPLICABILITY: MODES 5 and 6, 
During movement of irradiated fuel assemblies.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required A.1 Declare affected Immediately 
inverters inoperable, required feature(s) 

inoperable.  

OR 

A.2.1 Suspend CORE Immediately 
ALTERATIONS.  

AND 

A.2.2 Suspend movement of Immediately 
irradiated fuel 
assemblies.  

AND 

A.2.3 Initiate action to Immediately 
suspend operations 
involving positive 
reactivity additions.  

AND 

(continued)
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Distribution Systems-Shutdown 
3.8.10

3.8 ELECTRICAL POWER SYSTEMS 

3.8.10 Distribution Systems--Shutdown

LCO 3.8.10 

APPLICABILITY:

The necessary portion of AC, DC, and AC vital bus electrical 
power distribution subsystems shall be OPERABLE to support 
equipment required to be OPERABLE.  

MODES 5 and 6, 
During movement of irradiated fuel assemblies.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required A.1 Declare associated Immediately 
AC, DC, or AC vital supported required 
bus electrical power feature(s) 
distribution inoperable.  
subsystems inoperable.  

OR 

A.2.1 Suspend CORE Immediately 
ALTERATIONS.  

AND 

A.2.2 Suspend movement of Immediately 
irradiated fuel 
assemblies.  

AND 

A.2.3 Initiate action to Immediately 
suspend operations 
involving positive 
"reactivity additions.  

AND 

(continued)
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Nuclear Instrumentation 
3.9.2

3.9 REFUELING OPERATIONS 

3.9.2 Nuclear Instrumentation

LCO 3.9.2 

APPLICABILITY:

Two source range monitors (SRMs) shall be OPERABLE.  

MODE 6.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One SRM inoperable. A.1 Suspend CORE Immediately 

ALTERATIONS.  

AND 

A.2 Suspend positive Immediately 
reactivity additions.  

B. Two SRMs inoperable. B.1 Initiate actions to Immediately 
•:- restore one SRM to 

OPERABLE status.  

AND 

B.2 Perform SR 3.9.1.1. 4 hours 

AND 

Once per 
12 hours 
thereafter
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SDC and Coolant Circulation-High Water Level 
3.9.4 

3.9 REFUELING OPERATIONS 

3.9.4 Shutdown Cooling (SDC) and Coolant Circulation-High Water Level

LCO 3.9.4

APPLICABILITY:

One SDC loop shall be OPERABLE and in operation.

-- NOTES 
With the upper guide structure removed from the reactor 
vessel the required SDC loop may be removed from operation 
for g 2 hours per 8-hour period, provided: 

a. The maximum RCS temperature is maintained • 140°F.  
b. No operations are permitted that would cause a reduction 

of the RCS boron concentration.  
c. The capability to close the containment penetrations 

with direct access to the outside atmosphere within the 
calculated time to boil is maintained.  

d. The reactor cavity water level is maintained Ž 20 feet 
above the top of the reactor pressure vessel flange, or, 
for core alterations, Ž 23 feet above the top of the 
reactor pressure vessel flange.  

----------------------- -N O T E ......................  A containment spray pump may be used in place of a low 
pressure safety injection pump in either or both shutdown 
cooling loops to provide shutdown cooling flow.  
------------------------------------------

MODE 6 with the water level Ž 20 ft above the top of reactor 
vessel flange.

ACTIONS

CONDITION 

A. SDC loop 
requirements not 
met.

REQUIRED ACTION

A. 1 Suspend 
operations 
involving a 
reduction in 
reactor coolant 
boron 
concentration.

AND

COMPLETION TIME 

Immediately

I .. JIIIIucuJ

Amendment No. +2-9,153 I
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SDC and Coolant Circulation-Low Water Level 
3.9.5

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One SDC loop A.1 Initiate action to Immediately 
inoperable, restore SDC loop to OPERABLE status.  

(Applicable to initial 

conditions of two shutdown OR 
cooling loops OPERABLE) 

A.2 Initiate actions to Immediately 
establish • 20 ft of 
water above the top 
of reactor vessel 
flange.  

B. One SDC loop operable, B.1 Initiate actions to Immediately 
less than 20 feet of establish • 20 feet 
water above the of water.  
reactor vessel flange 
and any of the 8 
requirements not met 

(Applicable to initial 
conditions of one shutdown 
cooling loop OPERABLE and 
operating with 
requirements 1-8) 

C. No SDC loop OPERABLE C.1 Suspend operations Immediately 
or in operation, involving a reduction 

in reactor coolant 
boron concentration.  

AND 

(continued)
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Boration Systems - Shutdown 
B-3.1.10 

BASES (continued) 

ACTION A.1 

With no boron injection flow path to the reactor coolant 
System OPERABLE, all operations involving CORE ALTERATIONS 
or positive reactivity changes shall be suspended 
immediately without consideration of temperature 
fluctuations. A boron injection flow path is not OPERABLE 
if it is not capable of performing its boron injection 
function. In consideration of the stable reactor 
configuration and the initial boron concentration, a core 
alteration is the only possible source for a significant 
increase in reactivity.  

SURVEILLANCE SR 3.1.10.1. SR 3.1.10.2. and SR 31.1.10.3 
REQUIREMENTS 

SRs 3.1.10.1, 3.1.10.2, and 3.1.10.3, ensure that the 
required borated water supply is available. SR 3.1.10.1 
verifies that the temperature of the boric acid solution in 
the RWST is k 40°F and 5 100'F. The RWST water temperature 
is not expected to approach 40°F or 1000F, considering local 
meteorology and the large heat capacity of the RWST.  
Furthermore, at 40 0 F boric acid precipitation will not occur 
below a concentration of 4720 ppm boron. The maximum boric 
acid concentration in the tanks is 2800 ppm boron. However, 
SR 3.1.10.1 is only applicable when the RWST is the source 
of borated water and the outside air temperature is not 
within the normally expected range of 40 to 100°F.  

The solubility of boric acid at 50°F is about 3.5 wt%.  
There is no similar requirement to verify BAMU Tank 
temperature 50°F is within the normal operating range of the 
building.  

SR 3.1.10.2 and 3.1.10.3 verify that a sufficient amount of 
boron is available for RCS injection from either the BAMU 
tanks or the RWST. This requires a minimum of 4150 gallons 
of boric acid solution at a concentration of 2350 PPM Boron 
in either the RWST (15.5%1 level indication) or a BAMU tank.  
A maximum boric acid solution concentration of 6119 ppm is 
specified for the BAMU Tank. The water volume limits are 
specified relative to the top of the highest suction 
connection to the tank and considers vortexing, internal 
structures and instrument errors. The 7 day Surveillance 
Frequency ensures that a sufficient initial water supply is 
available for boron injection.  

15.5? level with tanks T005 and T006 cross connected (Reference 4, 
CCN-1). 17.0% level with tanks T005 (Reference 6) and T006 
(Reference 4, CCN-3) isolated.  

(continued)
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CRIS 
B 3.3.9

BASES (continued)

ACTIONS 
(continued)

SURVEILLANCE 
REQUIREMENTS

Condition B applies to the failure of CRIS Manual Trip, 
Actuation Logic, and required gaseous radiation monitor 
channels in Mode 5 or 6, or when moving irradiated 
assemblies. The Required Actions are immediately taken to 
place one OPERABLE CREACUS train in the emergency mode, or 
to suspend positive reactivity additions, and movement of 
irradiated fuel assemblies. The Completion Time recognizes 
the fact that the radiation signals are the only Functions 
available to initiate control room isolation in the event of 
a fuel handling accident.

SR 3.3.9.1 

Performance of the CHANNEL CHECK once every 12 hours ensures 
that a gross failure of instrumentation has not occurred. A 
CHANNEL CHECK is a comparison of the parameter indicated on 
one channel to a similar parameter on other channels. It is 
based on the assumption that instrument channels monitoring 
the same parameter should read approximately the same value.

Significant deviations between the two instrument channels 
could be an indication of excessive instrument drift in one 
of the channels or of something even more serious. CHANNEL 
CHECK will detect gross channel failure; thus, it is key to 
verifying the instrumentation continues to operate properly 
between each CHANNEL CALIBRATION.  

Agreement criteria are determined by the plant staff based 
on a combination of the channel instrument uncertainties, 

-!including indication and readability. If a channel is 
outside the match criteria, it may be an indication that the 
transmitter or the signal processing equipment has drifted 
outside its limit.  

The Frequency, about once every shift, is based on operating 
experience that demonstrates the rarity of channel failure.  
Thus, performance of the CHANNEL CHECK-guarantees that 
undetected overt channel failure is limited to 12 hours.  
Since the probability of two random failures in redundant 
channels in any 12 hour period is low, the CHANNEL CHECK 
minimizes the chance of loss of protective function due to 
failure of redundant channels. The CHANNEL CHECK 
supplements less formal, but more frequent, checks of 
channel OPERABILITY during normal operational use of the 
displays associated with the LCO required channels.  

(continued)
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Source Range Monitoring Channels 
B 3.3.13

BASES (continued) 

LCO The LCO on the source range monitoring channels ensures that 
adequate information is available to verify core reactivity 
conditions while shut down.  

A minimum of two source range monitoring channels are 
required to be OPERABLE.  

APPLICABILITY In MODES 3, 4, and 5, with RTCBs open or the Control Element 
Assembly (CEA) Drive System not capable of CEA withdrawal, 
source range monitoring channels must be OPERABLE to monitor 
core power for reactivity changes. In MODES 1 and 2, and in 
MODES 3, 4, and 5, with the RTCBs shut and the CEAs capable 
of withdrawal, the Logarithmic Power Monitoring channels are 
addressed as part of the RPS in LCO 3.3.1, "Reactor 
Protective System (RPS) Instrumentation-Operating," and LCO 
3.3.2, "Reactor Protective System (RPS) 
Instrumentation-Shutdown." 

The requirements for source range neutron flux monitoring in 
MODE 6 are addressed in LCO 3.9.2, "Nuclear 
Instrumentation." The source range nuclear instrumentation 
channels provide neutron flux coverage extending an 
additional one to two decades below the logarithmic channels 
for use during refueling, when neutron flux may be extremely 
low.  

ACTIONS A channel is inoperable when it does not satisfy the 
OPERABILITY criteria for the channel's function. These 
criteria are outlined in the LCO section of the Bases.  

A.1 and A.2 

With one required channel inoperable, it may not be possible 
to perform a CHANNEL CHECK to verify that the other required 
channel is OPERABLE. Therefore, with one or more required 
channels inoperable, the source range monitoring Function 
cannot be reliably performed. Consequently, the Required 
Actions are the same for one required channel inoperable or 
more than one required channel inoperable. The absence of 
reliable neutron flux indication makes it difficult to 
ensure SDM is maintained. Required Action A.1 therefore 

(continued)
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Source Range Monitoring Channels 
B 3.3.13 

BASES 

ACTIONS A.1 and A.2 (continued) 

requires that all positive reactivity additions that are 
under operator control, such as boron dilution or Reactor 
Coolant System temperature changes, be halted immediately, 
preserving SDM. However, temperature fluctuations 
associated with maintaining the plant status are permissible 
provided they remain within limits established for the plant 
conditions.  

SDM must be verified periodically to ensure that it is being 
maintained. Both required channels must be restored as soon 
as possible. The initial Completion Time of 4 hours and 
once every 12 hours thereafter to perform SDM verification 
takes into consideration that Required Action A.1 eliminates 
many of the means by which SDM can be reduced. These 
Completion Times are also based on operating experience in 
performing the Required Actions and the fact that plant 
conditions will change slowly.  

SURVEILLANCE SR 3.3.13.1 
REQUIREMENTS 

SR 3.3.13.1 is the performance of a CHANNEL CHECK on each 
required channel every 12 hours. A CHANNEL CHECK is a 
comparison of the parameter indicated on one channel to a 
similar parameter on other channels. It is based upon the 
assumption that instrument channels monitoring the same 
parameter should read approximately the same value.  
Significant deviations between instrument channels could be 
an indication of excessive instrument drift in one of the 
channels or of something even more serious. CHANNEL CHECK 
will detect gross channel failure; thus, it is key to 
verifying that the instrumentation continues to operate 
properly between each CHANNEL CALIBRATION.  

Agreement criteria are determined by the plant staff and 
should be based on a combination of the channel instrument 
uncertainties including control isolation, indication, and 
readability. If a channel is outside of the match criteria, 
it may be an indication that the transmitter or the signal 
processing equipment has drifted outside of its limits. If 
the channels are within the match criteria, it is an 
indication that the channels are OPERABLE.  

The Frequency, about once every shift, is based on operating 
experience that demonstrates the rarity of channel failure.  
Thus, the performance of CHANNEL CHECK ensures that 

(continued) 
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RCS Loops-MODE 3 
B 3.4.5

BAS ES

LCO 
(continued)

APPLICABILITY

of requiring both SGs to be capable (> 50% wide range water 
level) of transferring heat from the reactor coolant at a 
controlled rate. Forced reactor coolant flow is the 
required way to transport heat, although natural circulation 
flow provides adequate removal. A minimum of one running 
RCP meets the LCO requirement for one loop in operation.  

The Note permits a limited period of operation without RCPs.  
All RCPs may be de-energized for < I hour per 8 hour period.  
This means that natural circulation has been established.  
When in natural circulation, a reduction in boron 
concentration is prohibited because an even concentration 
distribution throughout the RCS cannot be ensured. Core 
outlet temperature is to be maintained at least 10F below 
the saturation temperature so that no vapor bubble may form 
and possibly cause a natural circulation flow obstruction.  

In MODES 3, 4, and 5, it is sometimes necessary to stop all 
RCPs or shutdown cooling (SDC) pump forced circulation 
(e.g., to change operation from one SDC train to the other, 
to perform surveillance or startup testing, to perform the 
transition to and from SDC System cooling, or to avoid 
operation below the RCP minimum net positive suction head 
limit). The time period is acceptable because natural 
circulation is adequate for heat removal, or the reactor 
coolant temperature can be maintained subcooled and boron 
stratification affecting reactivity control is not expected.  

An OPERABLE loop consists of at least one RCP providing 
forced flow for heat transport and an SG that is OPERABLE in 
accordance with the Steam Generator Tube Surveillance 
Program. An RCP is OPERABLE if it is capable of being 
powered and is able to provide forced flow if required.

In MODE 3, the heat load is lower than at power; therefore, 
one RCS loop in operation is adequate for transport and heat 
removal. A second RCS loop is required to be OPERABLE but 
not in operation for redundant heat removal capability.  

Operation in other MODES is covered by: 

LCO 3.4.4, "RCS Loops-MODES 1 and 2"; 
LCO 3.4.6, "RCS Loops-MODE 4";

(continued)
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RCS Loops-MODE 3 
B 3.4.5 

BASES 

APPLICABILITY LCO 3.4.7, "RCS Loops-MODE 5, Loops Filled"; 
(continued) LCO 3.4.8, "RCS Loops-MODE 5, Loops Not Filled"; 

LCO 3.9.4, "Shutdown Cooling (SDC) and Coolant 
Circulation-High Water Level" (MODE 6); and 

LCO 3.9.5, "Shutdown Cooling (SDC) and Coolant 
Circulation-Low Water Level" (MODE 6).  

ACTIONS A.1 

If one required RCS loop is inoperable, redundancy for 
forced flow heat removal is lost. The Required Action is 
restoration of the required RCS loop to OPERABLE status 
within a Completion Time of 72 hours. This time allowance 
is a justified period to be without the redundant, 
nonoperating loop because a single loop in operation has a 
heat transfer capability greater than that needed to remove 
the decay heat produced in the reactor core.  

B.1 

If restoration is not possible within 72 hours, the unit 
must be placed in MODE 4 within 12 hours. In MODE 4, the 
plant may be placed on the SDC System. The Completion Time 
of 12 hours is compatible with required operation to achieve 
cooldown and depressurization from the existing plant 
conditions in an orderly manner and without challenging 
plant systems.  

C.1 and C.2 

If no RCS loop is in operation, except as provided in Note 1 
in the LCO section, all operations involving a reduction of 
RCS boron concentration must be immediately suspended. This 
is necessary because boron dilution requires forced 
circulation for proper homogenization. Action to restore 
one RCS loop to OPERABLE status and operation shall be 
initiated immediately and continued until one RCS loop is 
restored to OPERABLE status and operation. The immediate 
Completion Times reflect the importance of maintaining 
operation for decay heat removal.  

(continued)
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RCS Loops-MODE 4 
B 3.4.6

BASES

LCO 
(continued)

prohibits boron dilution when forced flow is stopped because 
an even concentration distribution cannot be ensured. Core 
outlet temperature is to be maintained at least 10OF below 
saturation temperature so that no vapor bubble may form and 
possibly cause a natural circulation flow obstruction. The 
response of the RCS without the RCPs or SDC pumps depends on 
the core decay heat load and the length of time that the 
pumps are stopped. As decay heat diminishes, the effects on 
RCS temperature and pressure diminish. Without cooling by 
forced flow, higher heat loads will cause the reactor 
coolant temperature and pressure to increase at a rate 
proportional to the decay heat load. Because pressure can 
increase, the applicable system pressure limits (pressure 
and temperature (P/T) limits or low temperature overpressure 
protection (LTOP) limits) must be observed and forced SDC 
flow or heat removal via the SGs must be re-established 
prior to reaching the pressure limit. The circumstances for 
stopping both RCPs or SDC pumps are to be limited to 
situations where:

a. Pressure and temperature 
well within the allowable 
LTOP) and 10F subcooling

increases can be maintained 
pressure (P/T limits and 

1 limits; or

b. An alternate heat removal path through the SGs is in 
operation.  

Note 2 requires that either of the following two conditions 
be satisfied before an RCP may be started with any RCS cold 
leg temperature • 256°F.  

a. Pressurizer water volume is < go0 ft 3 ; or 

b. Secondary side water temperature in each SG is < 100°F 
above each of the RCS cold leg temperatures.  

Satisfying the above condition will preclude a large 
pressure surge in the RCS when the RCP is started.  

An OPERABLE RCS loop consists of at least one OPERABLE RCP 
and an SG that is OPERABLE in accordance with the Steam 
Generator Tube Surveillance Program and has the minimum 
water level specified in SR 3.4.6.2.  

(continued)
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RCS Loops-MODE 4 
B 3.4.6 

BASES 

ACTIONS B.1 (continued) 

reasonable, based on operating experience, to reach MODE 5 
from MODE 4, with only one SDC train operating, in an 
orderly manner and without challenging plant systems.  

C.1 and C.2 

If no RCS loops or SDC trains are OPERABLE or in operation, 
except during conditions permitted by Note I in the LCO 
section, all operations involving reduction of RCS boron 
concentration must be suspended and action to restore one 
RCS loop or SDC train to OPERABLE status and operation must 
be initiated. Boron dilution requires forced circulation 
for proper mixing, and the margin to-criticality must not be 
reduced in this type of operation. The immediate Completion 
Times reflect the importance of decay heat removal. The 
action to restore must continue until one loop or train is 
restored to operation.  

SURVEILLANCE SR 3.4.6.1 
REQUIREMENTS 

This SR requires verification every 12 hours that one 
required loop or train is in operation. This ensures forced 
flow is providing heat removal. Verification includes flow 
rate, temperature, or pump status monitoring. The 12 hour 
Frequency has been shown by operating practice to be 
sufficient to regularly assess RCS loop status. In 
addition, control room indication and alarms will normally 
indicate loop status.  

SR 3.4.6.2 

This SR requires verification every 12 hours of secondary 
side water level in the required SG(s) Ž 50% (wide range).  
An adequate SG water level is required in order to have a 
heat sink for removal of the core decay heat from the 
reactor coolant. The 12 hour interval has been shown by 
operating practice to be sufficient to regularly assess 
degradation and verify operation within safety analyses 
assumptions.  

(continued)
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RCS Loops-MODE 5, Loops Filled 
B 3.4.7 

BASES (continued) 

LCO The purpose of this LCO is to require at least one of the 
SDC trains or RCS loops be OPERABLE and in operation with an 
additional SDC train or RCS loop OPERABLE or secondary side 
water level of each SG shall be Ž 50% wide range. One SDC 
train or RCS loop provides sufficient forced circulation to 
perform the safety functions of the reactor coolant under 
these conditions. The second SDC or RCS loop train is 
normally maintained OPERABLE as a backup to the operating 
train/loop to provide redundant paths for decay heat 
removal. However, if the standby SDC train/RCS loop is not 
OPERABLE, a sufficient alternate method to provide redundant 
paths for decay heat removal is two SGs with their secondary 
side water levels > 50% wide range. Should the operating 
SDC train/RCS loop fail, the SGs could be used to remove the 
decay heat.  

Note 1 permits all RCPs and SDC pumps to be de-energized 
< 1 hour per 8 hour period. The circumstances for stopping 
both SDC trains/RCS loops are to be limited to situations 
where pressure and temperature increases can be maintained 
well within the allowable pressure (pressure and temperature 
and low temperature overpressure protection) and 10°F 
subcooling limits, or an alternate heat removal path through 
the SG(s) is in operation.  

This LCO is modified by a Note that prohibits boron dilution 
when forced flow is stopped because an even concentration 
distribution cannot be ensured. Core outlet temperature is 
to be maintained at least 10F below saturation temperature, 
so that no vapor bubble would form and possibly cause a 
natural circulation flow obstruction. In this MODE, the 
SG(s) can be used as the backup for heat removal. To ensure 
their availability, the RCS loop flow path is to be 
maintained with subcooled liquid.  

In MODE 5, it is sometimes necessary to stop all RCP or SDC 
forced circulation. This is permitted to change operation 
from one SDC train or RCS loop to the other, perform 
surveillance or startup testing, perform the transition to 
and from the SDC, or to avoid operation below the RCP 
minimum net positive suction head limit. The time period is 
acceptable because natural circulation is acceptable for 
decay heat removal, the reactor coolant temperature can be 
maintained subcooled, and boron stratification affecting 
reactivity control is not expected.  

(continued)
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RCS Loops-MODE 5, Loops Filled 
B 3.4.7

BASES 

LCO An OPERABLE RCS loop consists of at least one RCP providing 
(continued) forced flow for heat transport and an SG that is OPERABLE in 

accordance with the Steam Generator Tube Surveillance 
Program. An RCP is OPERABLE if it is capable of being 
powered and is able to provide forced flow if required.  

APPLICABILITY In MODE 5 with RCS loops filled, this LCO requires forced 
circulation to remove decay heat from the core and to 
provide proper boron mixing. One SDC train/RCS loop 
provides sufficient circulation for these purposes.  

Operation in other MODES is covered by: 

LCO 3.4.4, "RCS Loops-MODES 1 and 2a; 
LCO 3.4.5, "RCS Loops-MODE 3"; 
LCO 3.4.6, "RCS Loops-MODE 4"; 
LCO 3.4.8, "RCS Loops-MODE 5, Loops Not Filled"; 
LCO 3.9.4, "Shutdown Cooling (SDC) and Coolant 

Circulation-High Water Level" (MODE 6); and 
LCO 3.9.5, "Shutdown Cooling (SDC) and Coolant 

Circulation-Low Water Level" (MODE 6).  

ACTIONS A.1 and A.2 

If the required SDC train/RCS loop is inoperable and any SGs 
have secondary side water levels < 50% wide range, 
redundancy for heat removal is lost. Action must be 
initiated immediately to restore a second SDC train/RCS loop 
to OPERABLE status or to restore the water level in the 
required SGs. Either Required Action A.1 or Required 
Action A.2 will restore redundant decay heat removal paths.  
The immediate Completion Times reflect the importance of 
maintaining the availability of two paths for decay heat 
removal.  

B.1 and B.2 

If no SDC train/RCS loop is in operation, except as 
permitted in Note 1, all operations involving the reduction 
of RCS boron concentration must be suspended. Action to 
restore one SDC train/RCS loop to operation must be 

(continued)
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RCS Loops-MODE 5, Loops Filled 
B 3.4.7

BASES 

ACTIONS B.1 and B.2 (continued) 

initiated. Boron dilution requires forced circulation for 
proper mixing and the margin to criticality must not be 
reduced in this type of operation. The immediate Completion 
Times reflect the importance of maintaining operation for 
decay heat removal.

SURVEILLANCE 
REQUIREMENTS

SR 3.4.7.1 

This SR requires verification every 12 hours that at least 
one SDC train/RCS loop is in operation. Verification 
includes flow rate, temperature, or pump status monitoring, 
which help ensure that forced flow is providing decay heat 
removal. The 12 hour Frequency has been shown by operating 
practice to be sufficient to regularly assess degradation 
and verify operation is within safety analyses assumptions.  
In addition, control room indication and alarms will 
normally indicate loop status.  

The SDC/RCS flow is established to ensure that core outlet 
temperature is maintained sufficiently below saturation to 
allow time for swap over to the standby SDC train/RCS loop 
should the operating train be lost.

SR 3.4.7.2 

Verifying the SGs are OPERABLE by ensuring their secondary 
side water levels are _> 50% wide range ensures that 
redundant heat removal paths are available if the second SDC 
train/RCS loop is inoperable. The Surveillance is required 
to be performed when the LCO requirement is being met by use 
of the SGs. If both SDC trains are OPERABLE and one SDC 
train is in operation, this SR is not needed. The 12 hour 
Frequency has been shown by operating practice to be 
sufficient to regularly assess degradation and verify 
operation within safety analyses assumptions.  

(continued)
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RCS Loops-MODE 5, Loops Not Filled 
B 3.4.8 

BASES (continued) 

LCO The purpose of this LCO is to require a minimum of two SDC 
trains be OPERABLE and at least one of these trains be in 
operation. An OPERABLE train is one that is capable of 
transferring heat from the reactor coolant at a controlled 
rate. Heat cannot be removed via the SDC System unless 
forced flow is used. A minimum of one running SDC pump 
meets the LCO requirement for one train in operation. An 
additional SDC train is required to be OPERABLE to meet the 
single failure criterion.  

Note I permits the SDC pumps to be de-energized for 
< 15 minutes when switching from one train to another. The 
circumstances for stopping both SDC pumps are to be limited 
to situations when the outage time is short and the core 
outlet temperature is maintained > 10OF below saturation 
temperature. The Note prohibits boron dilution or draining 
operations when SDC forced flow is stopped.  

Note 2 specifies the pump providing shutdown cooling may be 
de-energized for up to 1 hour per 8 hour period provided 1) 
no operations are permitted that would cause dilution of the 
reactor coolant system boron concentration, and 2) core 
sublet temperature is maintained at least IO°F below 
saturation temperature.  

Note 3 allows one SDC train to be inoperable for a period of 
2 hours provided that the other train is OPERABLE and in 
operation. This permits periodic surveillance tests to be 
performed on the inoperable train during the only time when 
these tests are safe and possible.  

Note 4 specifies that a containment spray pump may be used 
in place of a low pressure safety injection pump in either 
or both shutdown cooling trains to provide shutdown cooling 
flow provided the reactor has been sub-critical for a period 
greater than 24 hours and the reactor coolant system is 
fully depressurized and vented in accordance with 
TS 3.4.12.1.  

An OPERABLE SDC train is composed of an OPERABLE SDC pump 
capable of providing forced flow to an OPERABLE SOC heat 
exchanger, along with the appropriate flow and temperature 
instrumentation for control, protection, and indication.  
SDC pumps are OPERABLE if they are capable of being powered 
and are able to provide flow if required.  

(continued)
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RCS Loops-MODE 5, Loops Not Filled 
B 3.4.8

BASES (continued)

APPLICABILITY In MODE 5 with loops not filled, this LCO requires core heat 
removal and coolant circulation by the SDC System.

Operation in other MODES is covered by:

LCO 
LCO 
LCO 
LCO 
LCO

3.4.4, 
3.4.5, 
3.4.6, 
3.4.7, 
3.9.4,

LCO 3.9.5,

"RCS Loops-MODES 1 and 2"; 
"RCS Loops-MODE 3"; 
"RCS Loops-MODE 4"; 
"RCS Loops-MODE 5, Loops Filled"; "Shutdown Cooling (SDC) and Coolant 
Circulation-High Water Level" (MODE 6); and 

"Shutdown Cooling (SDC) and Coolant 
Circulation-Low Water Level" (MODE 6).

A._I

If the required SDC train is inoperable, redundancy for heat 
removal is lost. Action must be initiated immediately to 
restore a second train to OPERABLE status. The Completion 
Time reflects the importance of maintaining the availability 
of two paths for heat removal.  

B.1 and B.2 

If no SDC train is OPERABLE or in operation, except as 
provided in Note 1 or in Note 2, all operations involving 
the reduction of RCS boron concentration must be suspended.  
Action to restore one SDC train to OPERABLE status and 
operation must be initiated immediately. Boron dilution 
requires forced circulation for proper mixing and the margin 
to criticality must not be reduced in this type of 
operation. The immediate Completion Time reflects-the 
importance of maintaining operation for decay heat removal.

(continued)
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AC Sources-Shutdown 
B 3.8.2 

BASES 

ACTIONS A.2.1. A.2.2, A.2.3. A.2.4, B.1, B.2, B.3. and B.4 
(continued) 

, 

With the offsite circuit not available to the required train (Condition A), the option exists to declare all required 
features inoperable. Since this option may involve 
undesired administrative efforts, the allowance for sufficiently conservative actions is made. With the required DG inoperable (Condition B), the minimum required diversity of AC power sources is not available. It is, therefore, required to suspend CORE ALTERATIONS, movement of irradiated fuel assemblies, and operations involving 
positive reactivity additions which would exceed limits specified in LCO 3.1.2 or LCO 3.1.9. The Required Action to suspend positive reactivity additions does not preclude actions to maintain or increase reactor vessel inventory 
provided the required SDM is maintained.  

Suspension of these activities does not preclude completion 
of actions to establish a safe conservative condition.  These actions minimize the probability or the occurrence of postulated events. It is further required to immediately 
initiate action to restore the required AC sources and to continue this action until restoration is accomplished in order to provide the necessary AC power to the unit safety 
systems.  

Notwithstanding performance of the conservative Required Actions, the unit is still without sufficient AC power sources to operate in a safe manner. Therefore, action must be initiated to restore the minimum required AC power 
sources and continue until the LCO requirements are 
restored.  

The Completion Time of immediately is consistent with the required times for actions requiring prompt attention. The restoration of the required AC electrical power sources should be completed as quickly as possible in order to minimize the time during which the unit safety systems may 
be without sufficient power.  

Pursuant to LCO 3.0.6, the Distribution System's (LCO 3.8.10) ACTIONS are not entered even if all AC sources to it are inoperable, resulting in de-energization. Therefore, the Required Actions of Condition A are modified by a Note to indicate that when Condition A is entered with no AC 

(continued)
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DC Sources 
-Shutdown

DC Sources--Shutdown 
B 3.8.5 

BASES 

ACTIONS A.I. A.2.1, A.2.2, A.2.3, and A.2.4 (continued) 

positive reactivity additions). The Required Action to 
suspend positive reactivity additions does not preclude 
actions to maintain or increase reactor vessel inventory, 
provided the required SDM is maintained.  

Suspension of these activities shall not preclude completion 
of actions to establish a safe conservative condition.  
These actions minimize probability of the occurrence of 
postulated events.  

Notwithstanding performance of the above conservative 
Required Actions, the unit is still without sufficient DC 
power sources to operate in a safe manner. Therefore, 
action must be initiated to restore the minimum required DC 
power sources and continue until the LCO requirements are 
restored.  

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required DC electrical power subsystems 
should be completed as quickly as possible in order to 
minimize the time during which the unit safety systems may 
be without sufficient power.  

B.1 

Condition B represents one train with a loss of ability to 
completely respond to an event, and a potential loss of 
ability to remain energized during normal operation. Since 
eventual failure of the battery to maintain the required 
battery cell parameters is highly probable, it is imperative 
that the operator's attention focus on minimizing the 
potential for complete loss of DC power to the affected 
train. The additional time provided by the Completion Time 
is consistent with the battery's capability to maintain its 
short term capability to respond to a design basis event.  

C.1 

If the battery cell parameters cannot be maintained within 
Category A limits, the short term capability of the battery 

(continued)
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Inverters-Shutdown 
B 3.8.8 

BASES 

ACTIONS A.I. A.2.1. A.2.2. A.2.3, and A.2.4 (continued) 

reactivity additions. The Required Action to suspend 
positive reactivity additions does not preclude actions to 
maintain or increase reactor vessel inventory, provided the 
required SDM is maintained. By the allowance of the option 
to declare required features inoperable with the associated 
inverter(s) inoperable, appropriate restrictions will be 
implemented in accordance with the affected required 
features LCOs' Required ACTIONS. In many instances, this 
option may involve undesired administrative efforts.  
Therefore, the allowance for sufficiently conservative 
actions is made (i.e., to suspend CORE ALTERATIONS, movement 
of irradiated fuel assemblies, and operations involving 
positive reactivity additions).  

Suspension of these activities shall not preclude completion 
of actions to establish a safe conservative condition.  
These actions minimize the probability of the occurrence of 
postulated events. It is further required to immediately 
initiate action to restore the required inverters and to 
continue this action until restoration is accomplished in 
order to provide the necessary inverter power to the unit 
safety systems.  

Notwithstanding performance of the above conservative 
Required Actions, the unit is still without sufficient AC 
vital power sources to operate in a safe manner. Therefore, 
action must be initiated to restore the minimum required AC 
vital power source and continue until the LCO requirements 
are restored.  

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required inverters should be completed as 
quickly as possible in order to minimize the time the unit 
safety systems may be without power or powered from a 
constant voltage source transformer.  

SURVEILLANCE SR 3.8.8.1 
REQUIREMENTS 

This Surveillance verifies that the inverters are 
functioning properly with all required circuit breakers 
closed and AC vital buses energized from the inverter. The 

(continued)
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Distribution Systems-Shutdown 
B 3.8.10 

BASES (continued) 

ACTIONS A.1. A.2.1. A.2.2. A.2.3. A.2.4. and A.2.5 

Although redundant required features may require redundant 
trains of electrical power distribution subsystems to be 
OPERABLE, one OPERABLE distribution subsystem train may be 
capable of supporting sufficient required features to allow 
continuation of CORE ALTERATIONS and fuel movement. By 
allowing the option to declare required features associated 
with an inoperable distribution subsystem inoperable, 
appropriate restrictions are implemented in accordance with 
the affected distribution subsystems LCO's Required Actions.  
In many instances, this option may involve undesired 
administrative efforts. Therefore, the allowance for 
sufficiently conservative actions is made (i.e., to suspend 
CORE ALTERATIONS, movement of irradiated fuel assemblies, 
and operations involving positive reactivity additions).  

Suspension of these activities shall not preclude completion 
of actions to establish a safe conservative condition.  
These actions minimize the probability of the occurrence of 
postulated events. It is further required to immediately 
initiate action to restore the required AC and DC electrical 
power distribution subsystems and to continue this action 
until restoration is accomplished in order to provide the 
necessary power to the unit safety systems.  

Notwithstanding performance of the above conservative 
Required Actions, a required shutdown cooling (SDC) 
subsystem may be inoperable. In this case, these Required 
Actions of Condition A do not adequately address the 
concerns relating to coolant circulation and heat removal.  
Pursuant to LCO 3.0.6, the SDC ACTIONS would not be entered.  
Therefore, the Required Actions of Condition A direct 
declaring SDC inoperable, which results in taking the 
appropriate SDC actions.  

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required distribution subsystems should 
be completed as quickly as possible in order to minimize the 
time the unit safety systems may be without power.  

(continued)
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Boron Concentration 
B 3.9.1

BASES 

LCO COLR ensures a core keff of • 0.95 is maintained during (continued) fuel handling operations. Violation of the LCO could lead 
to an inadvertent criticality during MODE 6.  

APPLICABILITY This LCO is applicable in MODE 6 to ensure that the fuel in 
the reactor vessel will remain subcritical. The required 
boron concentration ensures a k _f < 0.95. Above MODE 6, 
LCO 3.1.1, "SHUTDOWN MARGIN (SD)--T > 200 0F," and 
LCO 3.1.2, "SHUTDOWN MARGIN-Tas "< 2• °F" ensure that an 
adequate amount of negative reactivity is available to shut 
down the reactor and to maintain it subcritical.  

ACTIONS A.1 and A.2 

Continuation of CORE ALTERATIONS or positive reactivity 
additions (including actions to reduce boron concentration) 
is contingent upon maintaining the unit in compliance with 
the LCO. If the boron concentration of any coolant volume 
in the RCS, or the refueling canal is less than its limit, 
all operations involving CORE ALTERATIONS or positive 
reactivity additions must be suspended immediately.  

Temperature fluctuations associated with maintaining the 
plant status are permissible provided they remain within 
limits established for the plant conditions.  

Suspension of CORE ALTERATIONS and positive reactivity 
additions shall not preclude moving a component to a safe 
position.  

A.3 

In addition to immediately suspending CORE ALTERATIONS or 
positive reactivity additions, boration to restore the 
concentration must be initiated immediately.  

In determining the required combination of boration flow 
rate and concentration, there is no unique design basis 
event that must be satisfied. The only requirement is to 
restore the boron concentration to its required value as 

(continued)
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Nuclear Instrumentation 
B 3.9.2

BASES (continued) 

APPLICABILITY In MODE 6, the SRMs must be OPERABLE to determine changes in 
core reactivity. There is no other direct means available 
to check core reactivity levels.  

In MODES 3, 4, and 5, the installed source range detectors 
and circuitry are required to be OPERABLE by LCO 3.3.13, 
"Source Range Monitors."

ACTIONS A.1 and A.2 

With only one SRM OPERABLE, redundancy has been lost. Since 
these instruments are the only direct means of monitoring 
core reactivity conditions, CORE ALTERATIONS and positive 
reactivity additions must be suspended immediately.  
Performance of Required Action A.1 shall not preclude 
completion of movement of a component to a safe position.  

Temperature fluctuations associated with maintaining the 
plant status are permissible provided they remain within 
limits established for the plant conditions.  

B.1 

With no SRM OPERABLE, actions to restore a monitor to 
OPERABLE status shall be initiated immediately. Once 
initiated, actions shall be continued until an SRM is 
restored to OPERABLE status.  

B.2

With no SRM OPERABLE, there is no direct means of detecting 
changes in core reactivity. However, since CORE ALTERATIONS 
and positive reactivity additions are not to be made, the 
core reactivity condition is stabilized until the SRMs are 
OPERABLE. This stabilized condition is determined by 
performing SR 3.9.1.1 to verify that the required boron 
concentration exists.  

(continued)
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SDC and Coolant Circulation-High Water Level 
B 3.9.4

BASES (continued)

LCO 
(continued)

The flow path starts in one of the RCS hot legs and is 
returned to the RCS cold legs.

The LCO is modified by two Notes. With the upper guide 
structure removed from the reactor vessel Note 1 allows the 
required operating SDC loop to be removed from service for 
up to 2 hours in each 8 hour period, provided that: 

a. The maximum RCS temperature is maintained • 140°F.  
b. No operations are permitted that would cause a 

reduction of the RCS boron concentration.  
c. The capability to close the containment penetrations 

with direct access to the outside temperature within 
the calculated time to boil is maintained.  

d. The reactor cavity water level is maintained Ž 20 feet 
above the top of the reactor pressure vessel flange, 
or, for core alterations, Ž 23 feet above the top of 
the reactor pressure vessel flange.  

This permits operations such as core mapping or alterations 
in the vicinity of the reactor vessel hot leg nozzles, RCS 
to SDC isolation valve testing, and inservice testing of 
LPSI system components. During this 2 hour period, decay 
heat is removed by natural convection to the large mass of 
water in the refueling canal.  

Note 2 allows Operations to use a-containment spray pump in 
place of a low pressure safety injection pump to provide 
shutdown cooling flow.

APPLICABILITY One SDC loop must be in operation in MODE 6, with the water 
level Ž 20 ft above the top of the reactor vessel flange, 
to provide decay heat removal. Requirements for the SDC 
System in other MODES are covered by LCOs in Section 3.4, 
Reactor Coolant System (RCS), and Section 3.5, Emergency 
Core Cooling Systems (ECCS). SDC loop requirements in 
MODE 6, with the water level < 20 ft above the top of the 
reactor vessel flange, are located in LCO 3.9.5, "Shutdown 
Cooling (SDC) and Coolant Circulation-Low Water Level."

ACTIONS SDC loop requirements are met by having one SDC loop 
OPERABLE and in operation, except as permitted in the Note 
to the LCO.  

(continued)
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SDC and Coolant Circulation- High Water Level 
B 3.9.4 

BASES (continued) 

ACTIONS A.1 
(continued) 

If SDC loop requirements are not met, there will be no 
forced circulation to provide mixingto establish uniform 
boron concentrations. Reduced boron concentrations can 
occur through the addition of water with a lower boron 
concentration than that contained in the RCS. Therefore, 
actions that reduce boron concentration shall be suspended 
immediately.  

A.2 

If SDC loop requirements are not met, actions shall be taken 
immediately to suspend loading irradiated fuel assemblies in 
the core. With no forced circulation cooling, decay heat 
removal from the core occurs by natural convection to the 
heat sink provided by the water above the core. A minimum 
refueling water level of 20 ft above the reactor vessel 
flange provides an adequate available heat sink. Suspending 
any operation that would increase the decay heat load, such 
as loading a fuel assembly, is a prudent action under this 
condition.  

A-3 

If SDC loop requirements are not met, actions shall be 
initiated and continued in order to satisfy SDC loop 
requirements.  

A.4 

If SDC loop requirements are not met, all containment 
penetrations to the outside atmosphere must be closed to 
prevent fission products, if released by a loss of decay 
heat event, from escaping the containment building. The 
4 hour or within the calculated time to boil Completion Time 
allows fixing most SDC problems without incurring the 
additional action of violating the containment atmosphere.  

(continued)
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SDC and Coolant Circulation-Low Water Level 
B 3.9.5 

BASES (continued) 

ACTIONS A.1 and A.2 

When two SDC loops are operable and if one SDC loop becomes 
inoperable, actions shall be immediately initiated and 
continued until the SDC loop is restored to OPERABLE status 
and to operation, or until Ž 20 ft of water level is 
established above the reactor vessel flange. When the water 
level is established at 1 20 ft above the reactor vessel 
flange, the Applicability will change to that of LCO 3.9.4, 
"Shutdown Cooling and Coolant Circulation-High Water 
Level," and only one SDC loop is required to be OPERABLE and 
in operation. An immediate Completion Time is necessary for 
an operator to initiate corrective actions.  

B.1 

When one loop of the SDC is operable with requirements 1-8 
satisfied and the SDC loop becomes inoperable or any of the 
8 requirements are not met, actions shall be immediately 
initiated to establish a water level > 20 feet above the 
reactor flange. When the water level is established at > 20 
feet above the reactor vessel flange, the applicability will 
change to that of LCO 3.9.4, "Shutdown Cooling and Coolant 
Circulation-High Water Level," and only one SDC loop is 
required to be OPERABLE and in operation. An immediate 
Completion Time is necessary for an operator to initiate 
corrective actions.  

c.I 

If no SDC loop is in operation or no SDC loops are OPERABLE, 
there will be no forced circulation to provide mixing to 
establish uniform boron concentrations. Reduced boron 
concentrations can occur by the addition of water with lower 
boron concentration than that contained in the RCS.  
Therefore, actions that reduce boron concentration shall be 
suspended immediately.  

C.2 

If no SDC loop is in operation or no SDC loops are OPERABLE, 
actions shall be initiated immediately and continued without 
interruption to restore one SDC loop to OPERABLE status and 
operation. Since the unit is in Conditions A and B 

(continued)
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Boration Systems - Shutdown 
3.1.10

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.10 Boration Systems - Shutdown

LCO 3.1.10 

APPLICABILITY:

One RCS boron injection flow path shall be OPERABLE.  

MODES 5 and 6.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. No boron injection A.1 Suspend all Immediately 
flow path OPERABLE. operations involving 

CORE ALTERATIONS or 
positive reactivity 
changes.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

----------------- NOTE----------------
Only required when the Refueling Water 
Storage-Tank (RWST) is the source of 
borated water and the outside temperature 
is < 40°F or > 100°F.  
-----------------------------------------

SR 3.1.10.1 Verify RWST temperature is within limits. 24 hours 

SR 3.1.10.2 Verify volume of available borated water is 7 days 
within limits.  

(continued)
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CRIS 
3.3.9

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. CRIS Manual Trip, .1 -------- NOTE------
Actuation Logic, or Place CREACUS in 
required control room isolation mode if 
airborne radiation automatic transfer to 
monitors inoperable in isolation mode 
MODE 5 or 6, or during inoperable.  
movement of irradiated --------------------
fuel assemblies.  

Place one CREACUS Immediately 
train in emergency 
mode.  

OR 

B.2.1 Suspend movement of Immediately 
irradiated fuel 
assemblies.  

AND 

B.2.2 Suspend positive Immediately 
reactivity additions.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.3.9.1 Perform a CHANNEL CHECK on the required 12 hours 
control room airborne radiation. monitor 
channel.  

(continued)
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Source Range Monitoring Channels 
3.3.13

3.3 INSTRUMENTATION 

3.3.13 Source Range Monitoring Channels

LCO 3.3.13 

APPLICABILITY:

Two channels of source range monitoring instrumentation 
shall be OPERABLE.  

MODES 3, 4, and 5, with the reactor trip circuit breakers 
open or Control Element Assembly (CEA) Drive System not 
capable of CEA withdrawal.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required A.1 Suspend all Immediately 
channels inoperable, operations involving 

positive reactivity 
additions.  

AND 

A.2 Perform SDM 4 hours 
verification in 
accordance with AND 
SR 3.1.1.2, if 
T > 200°F, or Once per 
S•3.1.2.1, if 12 hours 
Tavg : 2000 F. thereafter
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RCS Loops-MODE 3 
3.4.5

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.5 RCS Loops-MODE 3

LCO 3.4.5

APPLICABILITY:

Two RCS loops shall be OPERABLE and one RCS loop shall be in 
operation.  

-- NOTE All reactor coolant pumps may be de-energized for < 1 hour 
per 8 hour period, provided: 

a. No operations are permitted that would cause reduction 
of the RCS boron concentration; and 

b. Core outlet temperature is maintained at least 107F 
below saturation temperature.

MODE 3.

ACTIONS 

CONDITION REQUIRED ACTION 1 COMPLETION TIME 

A. One required RCS loop A.1 Restore required RCS 72 hours 
inoperable, loop to OPERABLE 

status.  

B. Required Action and B.1 Be in MODE 4. 12 hours 
associated Completion 
Time of Condition A 
not met.  

(continued)
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RCS Loops-MODE 3 
3.4.5

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. No RCS loop OPERABLE. C.1 Suspend all Immediately 
operations involving 

OR a reduction of RCS 
boron concentration.  No RCS loop in 

operation. AND 

C.2 Initiate action to Immediately 
restore one RCS loop 
to OPERABLE status 
and operation.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.5.1 Verify required RCS loop is in operation. 12 hours 

SR 3.4.5.2 Verify secondary side water level in each 12 hours 
steam generator > 50% (wide range).  

SR 3.4.5.3 Verify correct breaker alignment and 7 days 
indicated power available to the required 
pump that is not in operation.
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RCS Loops-MODE 4 
3.4.6 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.6 RCS Loops-MODE 4 

LCO 3.4.6 Two loops or trains consisting of any combination of RCS loops 
and shutdown cooling (SDC) trains shall be OPERABLE and at least 
one loop or train shall be in operation.  

---------------------------- NOTES-----------------------
1. All reactor coolant pumps (RCPs) and SDC pumps may be 

de-energized for < 1 hour per 8 hour period, provided: 

a. No operations are permitted that would cause 
reduction of the RCS boron concentration; and 

b. Core outlet temperature is maintained at least 1O°F 
below saturation temperature.  

2. No RCP shall be started with any RCS cold leg 
temperature < 2467F unless: 

a. Pressurizer water volume is < 900 ft 3 , or 

b. Secondary side water temperature in each steam 
generator (SG) is < 1000F above each of the RCS cold 
leg temperatures.  

APPLICABILITY: MODE 4.
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RCS Loops-MODE 4 
3.4.6

ACTIONS

CONDITION

A. One required RCS loop 
inoperable.  

AND 

Two SDC trains 
inoperable.

B. One required 
inoperable.

SDC train

AND

Two required 
inoperable.

RCS loops

C. Required RCS loop(s) 
or SDC train(s) 
inoperable.  

OR 

No RCS loop or SDC 
train in operation.

REQUIRED ACTION
COMPLETION TIME 1 4

A. 1 Initiate action to 
restore a second loop 
or train to OPERABLE 
status.

Immediately

t 1.
B.1

C. I

Be in MODE 5.

Suspend all 
operations involving 
reduction of RCS 
boron concentration.

AND

C.2 Initiate action to 
restore one loop or 
train to OPERABLE 
status and operation.

24 hours

Immedi ately 

Immediately

SAN ONOFRE--UNIT 3 Amendment No. 116
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RCS Loops-MODE 5, Loops Filled 
3.4.7 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.7 RCS Loops-MODE 5, Loops Filled 

LCO 3.4.7 At least one of the following loop(s)/trains listed below 
shall be OPERABLE and in operation: 

a. Reactor Coolant Loop 1 and its associated steam 
generator and at least one associated Reactor Coolant 
Pump; 

b. Reactor Coolant Loop 2 and its associated steam 
generator and at least one associated Reactor Coolant 
Pump; 

c. Shutdown Cooling Train A; or 

d. Shutdown Cooling Train B 

One additional Reactor Coolant Loop/shutdown cooling train 
shall be OPERABLE, or 

The secondary side water level of each steam generator shall 
be greater than 50% (wide range).  

--------------------------- NOTES 
1. All reactor coolant pumps (RCPs) and pumps providing 

shutdown cooling may be de-energized for < I hour per 
8 hour period, provided: 

a. No operations are permitted that would cause 
reduction of the RCS boron concentration; and 

b. Core outlet temperature is maintained at least 10F 
below saturation temperature.  

2. One required SDC train may be inoperable for up to 
2 hours for surveillance testing provided that the other 
SDC train or RCS loop is OPERABLE and in operation.  

3. One required RCS loop may be inoperable for up to 2 
hours for surveillance testing provided that the other 
RCS loop or SDC train is OPERABLE and in operation.  

------------------------------------------------ (continued)
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RCS Loops-MODE 5, Loops Filled 
3.4.7

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. No SDC train/RCS loop B.1 Suspend all Immediately 
in operation. operations involving 

reduction in RCS 
boron concentration.  

AND 

B.2 Initiate action to Immediately 
restore required SDC 
train/RCS loop to 
operation.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.7.1 Verify at least one RCS loop or SDC train 12 hours 
is in operation.  

SR 3.4.7.2 Verify required SG secondary side water 12 hours 
level is > 50% (wide range).  

SR 3.4.7.3 Verify the second required RCS loop, SDC 7 days 
train or steam generator secondary is 
OPERABLE.

Amendment No. -±6, 139SAN ONOFRE--UNiT 3 3.4-23



RCS Loops-MODE 5, Loops Not Filled 
3.4.8 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.8 RCS Loops-MODE 5, Loops Not Filled 

LCO 3.4.8 Two shutdown cooling (SDC) trains shall be OPERABLE and at 
least one SDC train shall be in operation.  

---------------------------- NOTES 
1. All SDC pumps may be de-energized for • 15 minutes when 

switching from one train to another provided: 

a. The core outlet temperature is maintained > 10F 
below saturation temperature; 

b. No operations are permitted that would cause a 
reduction of the RCS boron concentration; and 

c. No draining operations to further reduce the RCS 
water volume are permitted.  

2. The pump providing shutdown cooling may be de-energized 
for < I hour per 8 hour period provided: 

a. The core outlet temperature is maintained > 10F 
below saturation temperature; and 

b. No operations are permitted that would cause a 
reduction of the RCS boron concentration.  

3. One SDC train may be inoperable for < 2 hours for 
surveillance testing provided the other SDC train is 
OPERABLE and in operation.  

4. A containment spray pump may be used in place of a low 
pressure safety injection pump in either or both 
shutdown cooling trains to provide shutdown cooling flow 
provided the reactor has been sub-critical for a period 
> 24 hours and the RCS is fully depressurized and vented 
in accordance with LCO 3.4.12.1.  

---------------- ----------------------------------

APPLICABILITY: MODE 5 with RCS loops not filled.
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RCS Loops-MODE 5, Loops Not Filled 
3.4.8

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One SDC train A.I Initiate action to Immediately 
inoperable, restore SDC train to 

OPERABLE status.  

B. Both SDC trains B.1 Suspend all Immediately 
inoperable, operations involving 

reduction of RCS OR boron concentration.  

No SDC train in AND 
operation.  

B.2 Initiate action to Immediately 
restore one SDC train 
to OPERABLE status 
and operation.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.8.1 Verify at least one SDC train is in 12 hours 
operation.  

SR 3.4.8.2 Verify correct breaker alignment and 7 days 
indicated power available to the required 
SDC pump that is not in operation.
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AC.Sources-Shutdown 
3.8.2

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. (continued) A.2.2 Suspend movement of Immediately 
irradiated fuel 
assemblies.  

AND 

A.2.3 Initiate action to Immediately 
suspend operations 
involving positive 
reactivity additions.  

AND 

A.2.4 Initiate action to Immediately 
restore required 
offsite power circuit 
to OPERABLE status.  

B. One required DG B.1 Suspend CORE Immediately 

inoperable. ALTERATIONS.  

AND 

B.2 Suspend movement of Immediately 
irradiated fuel 
assemblies.  

AND 

B.3 Initiate action to Immediately 
suspend operations 
involving positive 
reactivity additions.  

AND 

B.4 Initiate action to Immediately 
restore required DG 
to OPERABLE status.
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DC Sources-Shutdown 
3.8.5

3.8 ELECTRICAL POWER SYSTEMS 

3.8.5 DC Sources-Shutdown

LCO 3.8.5 DC electrical power subsystem shall be OPERABLE to support 
the DC electrical power distribution subsystem(s) required 
by LCO 3.8.10, "Distribution Systems-Shutdown."

APPLICABILITY: MODES 5 and 6, 
During movement of irradiated fuel assemblies.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One battery or A.1 Declare affected Immediately 
.associated control required feature(s) 
equipment or cabling inoperable.  
inoperable.  

OR 

A.2.1 Suspend CORE Immediately 
ALTERATIONS.  

AND 

A.2.2 Suspend movement of Immediately 
irradiated fuel 
assemblies.  

AND 

A.2.3 Initiate action to Immediately 
suspend operations 
involving positive 
reactivity additions.  

AND 

(continued)
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Inverters-Shutdown 
3.8.8

3.8 ELECTRICAL POWER SYSTEMS 

3.8.8 Inverters-Shutdown

LCO 3.8.8 Required inverters shall be OPERABLE to support the onsite 
Class 1E AC vital bus electrical power distribution 
subsystem(s) required by LCO 3.8.10, "Distribution 
Systems-Shutdown."

APPLICABILITY: MODES 5 and 6, 
During movement of irradiated fuel assemblies.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required A.1 Declare affected Immediately 
inverters inoperable, required feature(s) 

inoperable.  

OR 

A.2.1 Suspend CORE Immediately 
ALTERATIONS.  

AND 

A.2.2 Suspend movement of Immediately 
irradiated fuel 
assemblies.  

AND 

A.2.3 Initiate action to Immediately 
suspend operations 
involving positive 
reactivity additions.  

AND 

(continued)
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Distribution Systems-Shutdown 
3.8.10

3.8 ELECTRICAL POWER SYSTEMS 

3.8.10 Distribution Systems-Shutdown

LCO 3.8.10 The necessary portion of AC, DC, and AC vital bus electrical 
power distribution subsystems shall be OPERABLE to support 
equipment required to be OPERABLE.

APPLICABILITY: MODES 5 and 6, 
During movement of irradiated fuel assemblies.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required A.1 Declare associated Immediately 
AC, DC, or AC vital supported required 
bus electrical power feature(s) 
distribution inoperable.  
subsystems inoperable.  

OR 

A.2.1 Suspend CORE Immediately 

ALTERATIONS.  

AND 

A.2.2 Suspend movement of Immediately 
irradiated fuel 
assemblies.  

AND 

A.2.3 Initiate action to Immediately 
suspend operations 
involving positive 
reactivity additions.  

AND 

(continued)
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Nuclear Instrumentation 
3.9.2

3.9 REFUELING OPERATIONS 

3.9.2 Nuclear Instrumentation

LCO 3.9.2 

APPLICABILITY:

Two source range monitors (SRMs) shall be OPERABLE.  

MODE 6.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One SRM inoperable. A.1 Suspend CORE Immediately 

ALTERATIONS.  

AND 

A.2 Suspend positive Immediately 
reactivity additions.  

B. Two SRMs inoperable. B.1 Initiate actions to Immediately 
restore one SRM to 
OPERABLE status.  

AND 

B.2 Perform SR 3.9.1.1. 4 hours 

AND 

Once per 
12 hours 
thereafter
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SDC and Coolant Circulation-High Water Level 
3.9.4 

3.9 REFUELING OPERATIONS 

3.9.4 Shutdown Cooling (SDC) and Coolant Circulation-High Water Level

LCO 3.9.4

APPLICABILITY:

One SDC loop shall be OPERABLE and in operation.

-------------------- --- NOTES --------------------
With the upper guide structure removed from the reactor 
vessel the required SDC loop may be removed from operation 
for • 2 hours per 8-hour period, provided: 

a. The maximum RCS temperature is maintained • 140 0 F.  
b. No operations are permitted that would cause a reduction 

of the RCS boron concentration.  
c. The capability to close the containment penetrations 

with direct access to the outside atmosphere within the 
calculated time to boil is maintained.  

d. The reactor cavity water level is maintained Ž 20 feet 
above the top of the reactor pressure vessel flange, or, 
for core alterations, Ž 23 feet above the top of the 
reactor pressure vessel flange.  

------------------------------------------

--------------------- ---NOTE ---------------------
A containment spray pump may be used in place of a low 
pressure safety injection pump in either or both shutdown 
cooling loops to provide shutdown cooling flow.  
------------------------------------------

MODE 6 with the water level Ž 20 ft above the top of reactor 
vessel flange.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. SDC loop A.1 Suspend Immediately 
requirements not operations 
met. involving a 

reduction in 
reactor coolant 
boron 
concentration.  

AND 
(continued)

Amendment No. i+&,144 I
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SDC and Coolant Circulation-Low Water Level 
3.9.5

ACTIONS 

CONDITION I REQUIRED ACTION COMPLETION TIME 

A. One SDC loop A.1 Initiate action to Immediately 
inoperable, restore SDC loop to 

OPERABLE status.  
(Applicable to initial 
conditions of two shutdown OR 
cooling loops OPERABLE) 

A.2 Initiate actions to Immediately 
establish Ž 20 ft of 
water above the top 
of reactor vessel 
flange.  

B. One SDC Loop Operable, B.1 Initiate actions to Immediately 
less than 20 feet of establish Ž 20 ft of 
water above the water 
reactor vessel flange 
and any of the 8 
requirements not met 

(Applicable to initial 
conditions of one shutdown 
cooling loop OPERABLE and 
operating with 
requirements 1-8) 

C. No SDC loop OPERABLE C.1 Suspend operations Immediately 
or in operation. involving a reduction 

in reactor coolant 
boron concentration.  

AND 

(continued)
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Boration Systems - Shutdown 
B 3.1.10 

BASES (continued) 

ACTION A.1 

With no boron injection flow path to the reactor coolant 
System OPERABLE, all operations involving CORE ALTERATIONS 
or positive reactivity changes shall be suspended 
immediately without consideration of temperature 
fluctuations. A boron injection flow path is not OPERABLE 
if it is not capable of performing its boron injection 
function. In consideration of the stable reactor 
configuration and the initial boron concentration, a core 
alteration is the only possible source for a significant 
increase in reactivity.  

SURVEILLANCE SR 3.1.10.1. SR 3.1.10.2. and SR 3.1.10.3 
REQUIREMENTS 

SRs 3.1.10.1, 3.1.10.2, and 3.1.10.3, ensure that the 
required borated water supply is available. SR 3.1.10.1 
verifies that the temperature of the boric acid solution in 
the RWST is Ž 40°F and • 100'F. The RWST water temperature 
is not expected to approach 40°F or 100'F, considering local 
meteorology and the large heat capacity of the RWST.  
Furthermore, at 40'F boric acid precipitation will not occur 
below a concentration of 4720 ppm boron. The maximum boric 
acid concentration in the tanks is 2800 ppm boron. However, 
SR 3.1.10.1 is only applicable when the RWST is the source 
of borated water and the outside air temperature is not 
within the normally expected range of 40 to 1000F.  

The solubility of boric acid at 50°F is about 3.5 wt%.  
There is no similar requirement to verify BAMU Tank 
temperature 50'F is within the normal operating range of the 
building.  

SR 3.1.10.2 and 3.1.10.3 verify that a sufficient amount of 
boron is available for RCS injection from either the BAMU 
tanks or the RWST. This requires a minimum of 4150 gallons 
of boric acid solution at a concentration of 2350 PPM Boron 
in either the RWST (15.5%' level indication) or a BAMU tank.  
A maximum boric acid solution concentration of 6119 ppm is 
specified for the BAMU Tank. The water volume limits are 
specified relative to the top of the highest suction 
connection to the tank and considers vortexing, internal 
structures and instrument errors. The 7 day Surveillance 
Frequency ensures that a sufficient initial water supply is 
available for boron injection.  

15.5% level with tanks TO05 and T006 cross connected (Reference 4, 
CCN-1). 17.0% level with tanks T005 (Reference 6) and T006'I 
(Reference 4, CCN-3) isolated.  

(continued)
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CRIS 
B 3.3.9

BASES (continued)

ACTIONS 
(continued)

SURVEILLANCE 
REQUIREMENTS

Condition B applies to the failure of CRIS Manual Trip, 
Actuation Logic, and required gaseous radiation monitor 
channels in Mode 5 or 6, or when moving irradiated 
assemblies. The Required Actions are immediately taken to 
place one OPERABLE CREACUS train in the emergency mode, or 
to suspend positive reactivity additions, and movement of 
irradiated fuel assemblies. The Completion Time recognizes 
the fact that the radiation signals are the only Functions 
available to initiate control room isolation in the event of 
a fuel handling accident.

SR 3.3.9.1 

Performance of the CHANNEL CHECK once every 12 hours ensures 
that a gross failure of instrumentation has not occurred. A 
CHANNEL CHECK is a comparison of the parameter indicated on 
one channel to a similar parameter on other channels. It is 
based on the assumption that instrument channels monitoring 
the same parameter should read approximately the same value.

Significant deviations between the two instrument channels 
could be an indication of excessive instrument.drift in one 
of the channels or of something even more serious. CHANNEL 
CHECK will detect gross channel failure; thus, it is key to 
verifying the instrumentation continues to operate properly 
between each CHANNEL CALIBRATION.  

Agreement criteria are determined by the plant staff based 
on a combination of the channel instrument uncertainties, 
including indication and readability. If a channel is 
outside the match criteria, it may be an indication that the 
transmitter or the signal processing equipment has drifted 
outside its limit.  

The Frequency, about once every shift, is based on operating 
experience that demonstrates the rarity of channel failure.  
Thus, performance of the CHANNEL CHECK guarantees that 
undetected overt channel failure is limited to 12 hours.  
Since the probability of two random failures in redundant 
channels in any 12 hour period is low, the CHANNEL CHECK 
minimizes the chance of loss of protective function due to 
failure of redundant channels. The CHANNEL CHECK 
supplements less formal, but more frequent, checks of 
channel OPERABILITY during normal operational use of the 
displays associated with the LCO required channels.  

(continued)
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Source Range Monitoring Channels 
B 3.3.13

BASES (continued) 

LCO The LCO on the source range monitoring channels ensures that 
adequate information is available to verify core reactivity 
conditions while shut down.  

A minimum of two source range monitoring channels are 
required to be OPERABLE.  

APPLICABILITY In MODES 3, 4, and 5, with RTCBs open or the Control Element 
Assembly (CEA) Drive System not capable of CEA withdrawal, 
source range monitoring channels must be OPERABLE to monitor 
core power for reactivity changes. In MODES 1 and 2, and in 
MODES 3, 4, and 5, with the RTCBs shut and the CEAs capable 
of withdrawal, the Logarithmic Power Monitoring channels are 
addressed as part of the RPS in LCO 3.3.1, "Reactor 
Protective System (RPS) Instrumentation-Operating," and LCO 
3.3.2, "Reactor Protective System (RPS) 
Instrumentation-Shutdown." 

The requirements for source range neutron flux monitoring in 
MODE 6 are addressed in LCO 3.9.2, "Nuclear 
Instrumentation." The source range nuclear instrumentation 
channels provide neutron flux coverage extending an 
additional one to two decades below the logarithmic channels 
for use during refueling, when neutron flux may be extremely 
low.  

ACTIONS A channel is inoperable when it does not satisfy the 
OPERABILITY criteria for the channel's function. These 
criteria are outlined in the LCO section of the Bases.  

A.1 and A.2 

With one required channel inoperable, it may not be possible 
to perform a CHANNEL CHECK to verify that the other required 
channel is OPERABLE. Therefore, with one or more required 
channels inoperable, the source range monitoring Function 
cannot be reliably performed. Consequently, the Required 
Actions are the same for one required channel inoperable or 
more than one required channel inoperable. The absence of 
reliable neutron flux indication makes it difficult to 
ensure SDM is maintained. Required Action A.1 therefore 

(continued)
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Source Range Monitoring Channels 
B 3.3.13 

BASES 

ACTIONS A.1 and A.2 (continued) 

requires that all positive reactivity additions that are 
under operator control, such as boron dilution or Reactor 
Coolant System temperature changes, be halted immediately, 
preserving SDM. However, temperature fluctuations 
associated with maintaining the plant status are permissible 
provided they remain within limits established for the plant 
conditions.  

SDM must be verified periodically to ensure that it is being 
maintained. Both required channels must be restored as soon 
as possible. The initial Completion Time of 4 hours and 
once every 12 hours thereafter to perform SDM verification 
takes into consideration that Required Action A.1 eliminates 
many of the means by which SDM can be reduced. These 
Completion Times are also based on operating experience in 
performing the Required Actions and the fact that plant 
conditions will change slowly.  

SURVEILLANCE SR 3.3.13.1 
REQUIREMENTS 

SR 3.3.13.1 is the performance of a CHANNEL CHECK on each 
required channel every 12 hours. A CHANNEL CHECK is a 
comparison of the parameter indicated on one channel to a 
similar parameter on other channels. It is based upon the 
assumption that instrument channels monitoring the same 
parameter should read approximately the same value.  
Significant deviations between instrument channels could be 
an indication of excessive instrument drift in one of the 
channels or of something even more serious. CHANNEL CHECK 
will detect gross channel failure; thus, it is key to 
verifying that the instrumentation continues to operate 
properly between each CHANNEL CALIBRATION.  

Agreement criteria are determined by the plant staff and 
should be based on a combination of the channel instrument 
uncertainties including control isolation, indication, and 
readability. If a channel is outside of the match criteria, 
it may be an indication that the transmitter or the signal 
processing equipment has drifted outside of its limits. If 
the channels are within the match criteria, it is an 
indication that the channels are OPERABLE.  

The Frequency, about once every shift, is based on dperating 
experience that demonstrates the rarity of channel failure.  
Thus, the performance of CHANNEL CHECK ensures that 

(continued) 
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"RCS Loops-MODE 3 
B 3.4.5

BASES

LCO 
(continued)

APPLICABILITY

of requiring both SGs to be capable (> 50% wide range water 
level) of transferring heat from the reactor coolant at a 
controlled rate. Forced reactor coolant flow is the 
required way to transport heat, although natural circulation 
flow provides adequate removal. A minimum of one running 
RCP meets the LCO requirement for one loop in operation.  

The Note permits a limited period of operation without RCPs.  
All RCPs may be de-energized for < 1 hour per 8 hour period.  
This means that natural circulation has been established.  
When in natural circulation, a reduction in boron 
concentration is prohibited because an even concentration 
distribution throughout the RCS cannot be ensured. Core 
outlet temperature is to be maintained at least 10F below 
the saturation temperature so that no vapor bubble may form 
and possibly cause a natural circulation flow obstruction.  

In NODES 3, 4, and 5, it is sometimes necessary to stop all 
RCPs or shutdown cooling (SDC) pump forced circulation 
(e.g., to change operation from one SDC train to the other, 
to perform surveillance or startup testing, to perform the 
transition to and from SDC System cooling, or to avoid 
operation below the RCP minimum net positive suction head 
limit). The time period is acceptable because natural 
circulation is adequate for heat removal, or the reactor 
coolant temperature can be maintained subcooled and boron 
stratification affecting reactivity control is not expected.  

An OPERABLE loop consists of at least one RCP providing 
forced flow for heat transport and an SG that is OPERABLE in 
accordance with the Steam Generator Tube Surveillance 
Program. An RCP is OPERABLE if it is capable of being 
powered and is able to provide forced flow if required.

In MODE 3, the heat load is lower than at power; therefore, 
one RCS loop in operation is adequate for transport and heat 
removal. A second RCS loop is required to be OPERABLE but 
not in operation for redundant heat removal capability.

Operation in other MODES is covered by: 

LCO 3.4.4, "RCS Loops-MODES I and 2"; 
LCO 3.4.6, "RCS Loops-MODE 4";

(continued)
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RCS Loops-MODE 3 
B 3.4.5 

BASES 

APPLICABILITY LCO 3.4.7, "RCS Loops-MODE 5, Loops Filled"; 
(continued) LCO 3.4.8, "RCS Loops-MODE 5, Loops Not Filled"; 

LCO 3.9.4, "Shutdown Cooling (SDC) and Coolant 
Circulation-High Water Level" (MODE 6); and 

LCO 3.9.5, "Shutdown Cooling (SDC) and Coolant 
Circulation-Low Water Level" (MODE 6).  

ACTIONS A.1 

If one required RCS loop is inoperable, redundancy for 
forced flow heat removal is lost. The Required Action is 
restoration of the required RCS loop to OPERABLE status 
within a Completion Time of 72 hours. This time allowance 
is a justified period to be without the redundait, 
nonoperating lobp because a single loop in operation has a 
heat transfer capability greater than that needed to remove 
the decay heat produced in the reactor core.  

B.1 

If restoration is not possible within 72 hours, the unit 
must be placed in MODE 4 within 12 hours. In MODE 4, the 
plant may be placed on the SDC System. The Completion Time 
of 12 hours is compatible with required operation to achieve 
cooldown and depressurization from the existing plant 
conditions in an orderly manner and without challenging 
plant systems.  

C.1 and C.2 

If no RCS loop is in operation, except as provided in Note 1 
in the LCO section, all operations involving a reduction of 
RCS boron concentration must be immediately suspended. This 
is necessary because boron dilution requires forced 
circulation for proper homogenization. Action to restore 
one RCS loop to OPERABLE status and operation shall be 
initiated immediately and continued until one RCS loop is 
restored to OPERABLE status and operation. The immediate 
Completion Times reflect the importance of maintaining 
operation for decay heat removal.  

(continued)
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RCS Loops-MODE 4 
B 3.4.6

BASES

LCO 
(continued)

prohibits boron dilution when forced flow is stopped because 
an even concentration distribution cannot be ensured. Core 
outlet temperature is to be maintained at least I0OF below 
saturation temperature so that no vapor bubble may form and 
possibly cause a natural circulation flow obstruction. The 
response of the RCS without the RCPs or SDC pumps depends on 
the core decay heat load and the length of time that the 
pumps are stopped. As decay heat diminishes, the effects on 
RCS temperature and pressure diminish. Without cooling by 
forced flow, higher heat loads will cause the reactor 
coolant temperature and pressure to increase at a rate 
proportional to the decay heat load. Because pressure can 
increase, the applicable system pressure limits (pressure 
and temperature (P/T) limits or low temperature overpressure 
protection (LTOP) limits) must be observed and forced SDC 
flow or heat removal via the SGs must be re-established 
prior to reaching the pressure limit. The circumstances for 
stopping both RCPs or SDC pumps are to be limited to 
situations where:

a. Pressure and temperature increases can be maintained 
well within the allowable pressure (P/T limits and 
LTOP) and 107F subcooling limits; or 

b. An alternate heat removal path through the SGs is in 
operation.  

Note 2 requires that either of the following two conditions 
be satisfied before an RCP may be started with any RCS cold 
leg temperature < 246 0 F.  

a. Pressurizer water volume is < 900 ft 3 ; or 

b. Secondary side water temperature in each SG is < 100°F 
above each of the RCS cold leg temperatures.  

Satisfying the above condition will preclude a large 
pressure surge in the RCS when the RCP is started.  

An OPERABLE RCS loop consists of at least one OPERABLE RCP 
and an SG that is OPERABLE in accordance with the Steam 
Generator Tube Surveillance Program and has the minimum 
water level specified in SR 3.4.6.2.  

(continued)
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RCS Loops-MODE 4 
B 3.4.6 

BASES 

ACTIONS B.1 (continued) 

reasonable, based on operating experience, to reach MODE 5 
from MODE 4, with only one SDC train operating, in an 
orderly manner and without challenging plant systems.  

C.1 and C.2 

If no RCS loops or SDC trains are OPERABLE or in operation, 
except during conditions permitted by Note I in the LCO 
section, all operations involving reduction of RCS boron 
concentration must be suspended and action to restore one 
RCS loop or SDC train to OPERABLE status and operation must 
be initiated. Boron dilution requires forced circulation 
for proper mixing, and the margin to criticality must not be 
reduced in this type of operation. The immediate Completion 
Times reflect the importance of decay heat removal. The 
action to restore must continue until one loop or train is 
restored to operation.  

SURVEILLANCE SR 3.4.6.1 
REQUIREMENTS 

This SR requires verification every 12 hours that one 
required loop or train is in operation. This ensures forced 
flow is providing heat removal. Verification includes flow 
rate, temperature, or pump status monitoring. The 12 hour 
Frequency has been shown by operating practice to be 
sufficient to regularly assess RCS loop status. In 
addition, control room indication and alarms will normally 
indicate loop status.  

SR 3.4.6.2 

This SR requires verification every 12 hours of secondary 
side water level in the required SG(s) > 50% (wide range).  
An adequate SG water level is required in order to have a 
heat sink for removal of the core decay heat from the 
reactor coolant. The 12 hour interval has been shown by 
operating practice to be sufficient to regularly assess 
degradation and verify operation within safety analyses 
assumptions.  

(continued)
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RCS Loops-MODE 5, Loops Filled 
B 3.4.7 

BASES (continued) 

LCO The purpose of this LCO is to require at least one of the 
SDC trains or RCS loops be OPERABLE and in operation with an 
additional SDC train or RCS loop OPERABLE or secondary side 
water level of each SG shall be > 50% wide range. One SDC 
train or RCS loop provides sufficient forced circulation to 
perform the safety functions of the reactor coolant under 
these conditions. The second SDC or RCS loop train is 
normally maintained OPERABLE as a backup to the operating 
train/loop to provide redundant paths for decay heat 
removal. However, if the standby SDC train/RCS loop is not 
OPERABLE, a sufficient alternate method to provide redundant 
paths for decay heat removal is two SGs with their secondary 
side water levels > 50% wide range. Should the operating 
SDC train/RCS loop fail, the SGs could be used to remove the 
decay heat.  

Note 1 permits all RCPs and SDC pumps to be de-energized 
1 hour per 8 hour period. The circumstances for stopping 

both SDC trains/RCS loops are to be limited to situations 
where pressure and temperature increases can be maintained 
well within the allowable pressure (pressure and temperature 
and low temperature overpressure protection) and 10OF 
subcooling limits, or an alternate heat removal path through 
the SG(s) is in operation.  

This LCO is modified by a Note that prohibits boron dilution 
when forced flow is stopped because an even concentration 
distribution cannot be ensured. Core outlet temperature is 
to be maintained at least 107F below saturation temperature, 
so that no vapor bubble would form and possibly cause a 
natural circulation flow obstruction. In this MODE, the 
SG(s) can be used as the backup for heat removal. To ensure 
their availability, the RCS loop flow path is to be 
maintained with subcooled liquid.  

In MODE 5, it is sometimes necessary to stop all RCP or SDC 
forced circulation. This is permitted to change operation 
from one SDC train or RCS.loop to the other, perform 
surveillance or startup testing, perform the transition to 
and from the SDC, or to avoid operation below the RCP 
minimum net positive suction head limit. The time period is 
acceptable because natural circulation is acceptable for 
decay heat removal, the reactor coolant temperature can be 
maintained subcooled, and boron stratification affecting 
reactivity control is not expected.  

(continued)
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RCS Loops-MODE 5, Loops Filled 
B 3.4.7

BASES 

LCO An OPERABLE RCS loop consists of at least one RCP providing 
(continued) forced flow for heat transport and an SG that is OPERABLE in 

accordance with the Steam Generator Tube Surveillance 
Program. An RCP is OPERABLE if it is capable of being 
powered and is able to provide forced flow if required.  

APPLICABILITY In MODE 5 with RCS loops filled, this LCO requires forced 
circulation to remove decay heat from the core and to 
provide proper boron mixing. One SDC train/RCS loop 
provides sufficient circulation for these purposes.  

Operation in other MODES is covered by: 

LCO 3.4.4, "RCS Loops-MODES I and 2"; 
LCO 3.4.5, "RCS Loops-MODE 3"; 
LCO 3.4.6, "RCS Loops-MODE 4"; 
LCO 3.4.8, "RCS Loops-MODE 5, Loops Not Filled"; 
LCO 3.9.4, "Shutdown Cooling (SDC) and Coolant 

Circulation-High Water Level" (MODE 6); and 
LCO 3.9.5, "Shutdown Cooling (SDC) and Coolant 

Circulation-Low Water Level" (MODE 6).

A.1 and A.2 

If the required SDC train/RCS loop is inoperable and any SGs 
have secondary side water levels < 50% wide range, 
redundancy for heat removal is lost. Action must be 
initiated immediately to restore a second SDC train/RCS loop 
to OPERABLE status or to restore the water level in the 
required SGs. Either Required Action A.1 or Required 
Action A.2 will restore redundant decay heat removal paths.  
The immediate Completion Times reflect the importance of 
maintaining the availability of two paths for decay heat 
removal.  

B.1 and B.2 

If no SDC train/RCS loop is in operation, except as 
permitted in Note 1, all operations involving the reduction 
of RCS boron concentration must be suspended. Action to 
restore one SDC train/RCS loop to operation must be 

(continued)
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RCS Loops-MODE 5, Loops Filled 
B 3.4.7

BASES 

ACTIONS B.1 and B.2 (continued) 

initiated. Boron dilution requires forced circulation for 
proper mixing and the margin to criticality must not be 
reduced in this type of operation. The immediate Completion 
Times reflect the importance of maintaining operation for 
decay heat removal.

SURVEILLANCE 
REQUIREMENTS

SR 3.4.7.1 

This SR requires verification every 12 hours that at least 
one SDC train/RCS loop is in operation. Verification 
includes flow rate, temperature, or pump status monitoring, 
which help ensure that forced flow is providing decay heat 
removal. The 12 hour Frequency has been shown by operating 
practice to be sufficient to regularly assess degradation 
and verify operation is within safety analyses assumptions.  
In addition, control room indication and alarms will 
normally indicate loop status.  

The SDC/RCS flow is established to ensure that core outlet 
temperature is maintained sufficiently below saturation to 
allow time for swap over to the standby SOC train/RCS loop 
should the operating train be lost.

SR 3.4.7.2 

Verifying the SGs are OPERABLE by ensuring their secondary 
side water levels are > 50% wide range ensures that 
redundant heat removal paths are available if the second SDC 
train/RCS loop is inoperable. The Surveillance is required 
to be performed when the LCO requirement is being met by use 
of the SGs. If both SDC trains are OPERABLE and one SDC 
train is in operation, this SR is not needed. The 12 hour 
Frequency has been shown by operating practice to be 
sufficient to regularly assess degradation and verify 
operation within safety analyses assumptions.  

(continued)
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RCS Loops-MODE 5, Loops Not Filled 
B 3.4.8 

BASES (continued) 

LCO The purpose of this LCO is to require a minimum of two SDC trains be OPERABLE and at least one of these trains be in operation. An OPERABLE train is one that is capable of transferring heat from the reactor coolant at a controlled rate. Heat cannot be removed via the SDC System unless 
forced flow is used. A minimum of one running SDC pump meets the LCO requirement for one train in operation. An additional SDC train is required to be OPERABLE to meet the 
single failure criterion.  

Note 1 permits the SDC pumps to be de-energized for < 15 minutes when switching from one train to another. The circumstances for stopping both SDC pumps are to be limited to situations when the outage time is short and the core outlet temperature is maintained > 107F below saturation temperature. The Note prohibits boron dilution or draining 
operations when SDC forced flow is stopped.  

Note 2 specifies the pump providing shutdown cooling may be de-energized for up to 1 hour per 8 hour period provided 1) no operations are permitted that would cause dilution of the reactor coolant system boron concentration, and 2) core sublet temperature is maintained at least 100F below 
saturation temperature.  

Note 3 allows one SDC train to be inoperable for a period of 2 hours provided that the other train is OPERABLE and in operation. This permits periodic surveillance tests to be performed on the inoperable train during the only time when 
these tests are safe and possible.  

Note 4 specifies that a containment spray pump may be used in place of a low pressure safety injection pump in either or both shutdown cooling trains to provide shutdown cooling flow provided the reactor has been sub-critical for a period greater than 24 hours and the reactor coolant system is fully depressurized and vented in accordance with 
TS 3.4.12.1.  

An OPERABLE SDC train is composed of an OPERABLE SDC pump capable of providing forced flow to an OPERABLE SDC heat exchanger, along with the appropriate flow and temperature instrumentation for control, protection, and indication.  SDC pumps are OPERABLE if they are capable of being powered and are able to provide flow if required.  

(continued)
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RCS Loops-MODE 5, Loops Not Filled 
B 3.4.8

BASES (continued)

APPLICABILITY In MODE 5 with loops not filled, this LCO requires core heat 
removal and coolant circulation by the SDC System.  

Operation in other MODES is covered by:

LCO 
LCO 
LCO 
LCO 
LCO

3.4.4, 
3.4.5, 
3.4.6, 
3.4.7, 
3.9.4,

LCO 3.9.5,

"RCS Loops-MODES 1 and 2"; 
"RCS Loops-MODE 3"; 
"RCS Loops-MODE 4"; 
"RCS Loops-MODE 5, Loops Filled"; 
"Shutdown Cooling (SDC) and Coolant 
Circulation-High Water Level" (MODE 6); and 

"Shutdown Cooling (SDC) and Coolant 
Circulation-Low Water Level" (MODE 6).

A._1

If the required SDC train is inoperable, redundancy for heat 
removal is lost. Action must be initiated immediately to 
restore a second train to OPERABLE status. The Completion 
Time reflects the importance of maintaining the availability 
of two paths for heat removal.  

B.1 and B.2 

If no SDC train is OPERABLE or in operation, except as 
provided in Note 1 or in Note 2, all operations involving 
the reduction of RCS boron concentration must be suspended.  
Action to restore one SDC train to OPERABLE status and 
operation must be initiated immediately. Boron dilution 
requires forced circulation for proper mixing and the margin 
to criticality must not be reduced in this type of 
operation. The immediate Completion Time reflects the 
importance of maintaining operation for decay heat removal.

(continued)
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AC Sources-Shutdown 
B 3.8.2 

BASES 

ACTIONS A.2.1, A.2.2. A.2.3, A.2.4. B.1. B.2. B.3. and B.4 
(continued) 

With the offsite circuit not available to the required train 
(Condition A), the option exists to declare all required 
features inoperable. Since this option may involve 
undesired administrative efforts, the allowance for 
sufficiently conservative actions is made. With the 
required DG inoperable (Condition B), the minimum required 
diversity of AC power sources is not available. It is, 
therefore, required to suspend CORE ALTERATIONS, movement of 
irradiated fuel assemblies, and operations involving 
positive reactivity additions which would exceed limits 
specified in LCO 3.1.2 or LCO 3.1.9. The Required Action to 
suspend positive reactivity additions does not preclude 
actions to maintain or increase reactor vessel inventory 
provided the required SDM is maintained.  

Suspension of these activities does not preclude completion 
of actions to establish a safe conservative condition.  
These actions minimize the probability or the occurrence of 
postulated events. It is further required to immediately 
initiate action to restore the required AC sources and to 
continue this action until restoration is accomplished in 
order to provide the necessary AC power to the unit safety 
systems.  

Notwithstanding performance of the conservative Required 
Actions, the unit is still without sufficient AC power 
sources to operate in a safe manner. Therefore, action must 
be initiated to restore the minimum required AC power 
sources and continue until the LCO requirements are 
restored.  

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required AC electrical power sources 
should be completed as quickly as possible in order to 
minimize the time during which the unit safety systems may 
be without sufficient power.  

Pursuant to LCO 3.0.6, the Distribution System's (LCO 
3.8.10) ACTIONS are not entered even if all AC sources to it 
are inoperable, resulting in de-energization. Therefore, 
the Required Actions of Condition A are modified by a Note 
to indicate that when Condition A is entered with no AC 

(continued)
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DC Sources-Shutdown 
B 3.8.5 

BASES 

ACTIONS A.1. A.2.1. A.2.2. A.2.3. and A.2.4 (continued) 

positive reactivity additions). The Required Action to 
suspend positive reactivity additions does not preclude 
actions to maintain or increase reactor vessel inventory, 
provided the required SDM is maintained.  

Suspension of these activities shall not preclude completion 
of actions to establish a safe conservative condition.  
These actions minimize probability of the occurrence of 
postulated events.  

Notwithstanding performance of the above conservative 
Required Actions, the unit is still without sufficient DC 
power sources to operate in a safe manner. Therefore, 
action must be initiated to restore the minimum required DC 
power sources and continue until the LCO requirements are 
restored.  

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required DC electrical power subsystems 
should be completed as quickly as possible in order to 
minimize the time during which the unit safety systems may 
be without sufficient power.  

B.1 

Condition B represents one train with a loss of ability to 
completely respond to an event, and a potential loss of 
ability to remain energized during normal operation. Since 
eventual failure of the battery to maintain the required 
battery cell parameters is highly probable, it is imperative 
that the operator's attention focus on minimizing the 
potential for complete loss of DC power to the affected 
train. The additional time provided by the Completion Time 
is consistent with the battery's capability to maintain its 
short term capability to respond to a design basis event.  

C.1 

If the battery cell parameters cannot be maintained within 
Category A limits, the short term capability of the battery 

(continued)
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Inverters-Shutdown 
B 3.8.8 

BASES 

ACTIONS A.1. A.2.1. A.2.2. A.2.3. and A.2.4 (continued) 

reactivity additions. The Required Action to suspend 
positive reactivity additions does not preclude actions to 
maintain or increase reactor vessel inventory, provided the 
required SDM is maintained. By the allowance of the option 
to declare required features inoperable with the associated 
inverter(s) inoperable, appropriate restrictions will be 
implemented in accordance with the affected required 
features LCOs' Required ACTIONS. In many instances, this 
option may involve undesired administrative efforts.  
Therefore, the allowance for sufficiently conservative 
actions is made (i.e., to suspend CORE ALTERATIONS, movement 
of irradiated fuel assemblies, and operations involving 
positive reactivity additions).  

Suspension of these activities shall not preclude completion 
of actions to establish a safe conservative condition.  
These actions minimize the probability of the occurrence of 
postulated events. It is further required to immediately 
initiate action to restore the required inverters and to 
continue this action until restoration is accomplished in 
order to provide the necessary inverter power to the unit 
safety systems.  

Notwithstanding performance of the above conservative 
Required Actions, the unit is still without sufficient AC 
vital power sources to operate in a safe manner. Therefore, 
action must be initiated to restore the minimum required AC 
vital power source and continue until the LCO requirements 
are restored.  

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required inverters should be completed as 
quickly as possible in order to minimize the time the unit 
safety systems may be without power or powered from a 
constant voltage source transformer.  

SURVEILLANCE SR 3.8.8.1 
REQUIREMENTS 

This Surveillance verifies that the inverters are 
functioning properly with all required circuit breakers 
closed and AC vital buses energized from the inverter. The 

(continued)
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Distribution Systems-Shutdown 
B 3.8.10 

BASES (continued) 

ACTIONS A.1, A.2.1, A.2.2. A.2.3. A.2.4, and A.2.5 

Although redundant required features may require redundant 
trains of electrical power distribution subsystems to be 
OPERABLE, one OPERABLE distribution subsystem train may be 
capable of supporting sufficient required features to allow 
continuation of CORE ALTERATIONS and fuel movement. By 
allowing the option to declare required features associated 
with an inoperable distribution subsystem inoperable, 
appropriate restrictions are implemented in accordance with 
the affected distribution subsystems LCO's Required Actions.  
In many instances, this option may involve undesired 
administrative efforts. Therefore, the allowance for 
sufficiently conservative actions is made (i.e., to suspend 
CORE ALTERATIONS, movement of irradiated fuel assemblies, 
and operations involving positive reactivity additions).  

Suspension of these activities shall not preclude completion 
of actions to establish a safe conservative condition.  
These actions minimize the probability of the occurrence of 
postulated events. It is further required to immediately 
initiate action to restore the required AC and DC electrical 
power distribution subsystems and to continue this action 
until restoration is accomplished in order to provide the 
necessary power to the unit safety systems.  

Notwithstanding performance of the above conservative 
Required Actions, a required shutdown cooling (SDC) 
subsystem may be inoperable. In this case, these Required 
Actions of Condition A do not adequately address the 
concerns relating to coolant circulation and heat removal.  
Pursuant to LCO 3.0.6, the SDC ACTIONS would not be entered.  
Therefore, the Required Actions of Condition A direct 
declaring SDC inoperable, which results in taking the 
appropriate SDC actions.  

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required distribution subsystems should 
be completed as quickly as possible in order to minimize the 
time the unit safety systems may be without power.  

(continued)

SAN ONOFRE--UNIT 3 B 3.8-86 Amendment No. 116



Boron Concentration 
B 3.9.1

BASES 

LCO COLR ensures a core keff of • 0.95 is maintained during 
(continued) fuel handling operations. Violation of the LCO could lead 

to an inadvertent criticality during MODE 6.  

APPLICABILITY This LCO is applicable in MODE 6 to ensure that the fuel in 
the reactor vessel will remain subcritical. The required 
boron concentration ensures a k ff < 0.95. Above MODE 6, 
LCO 3.1.1, "SHUTDOWN MARGIN (SDA) -T > 200°F," and 
LCO 3.1.2, 'SHUTDOWN MARGIN-Taw • 2ibdiF," ensure that an 
adequate amount of negative reactivity is available to shut 
down the reactor and to maintain it subcritical.

A.I and A.2 

Continuation of CORE ALTERATIONS or positive reactivity 
additions (including actions to reduce boron concentration) 
is contingent upon maintaining the unit in compliance with 
the LCO. If the boron concentration of any coolant volume 
in the RCS, or the refueling canal is less than its limit, 
all operations involving CORE ALTERATIONS or positive 
reactivity additions must be suspended immediately.  

Temperature fluctuations associated with maintaining the 
plant status are permissible provided they remain within 
limits established for the plant conditions.  

Suspension of CORE ALTERATIONS and positive reactivity 
additions shall not preclude moving a component to a safe 
position.  

A.3 

In addition to immediately suspending CORE ALTERATIONS or 
positive reactivity additions, boration to restore the 
concentration must be initiated immediately.

In determining the required combination of boration flow 
rate and concentration, there is no unique design basis 
event that must be satisfied. The only requirement is to 
restore the boron concentration to its required value as 

(continued)
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Nuclear Instrumentation 
B 3.9.2

BASES (continued) 

APPLICABILITY In MODE 6, the SRMs must be OPERABLE to determine changes in 
core reactivity. There is no other direct means available 
to check core reactivity levels.  

In MODES 3, 4, and 5, the installed source range detectors 
and circuitry are required to be OPERABLE by LCO 3.3.13, 
"Source Range Monitors."

ACTIONS A.I and A.2 

With only one SRM OPERABLE, redundancy has been lost. Since 
these instruments are the only direct means of monitoring 
core reactivity conditions, CORE ALTERATIONS and positive 
reactivity additions must be suspended immediately.  
Performance of Required Action A.1 shall not preclude 
completion of movement of a component to a safe position.  

Temperature fluctuations associated with maintaining the 
plant status are permissible provided they remain within 
limits established for the plant conditions.  

B.1 

With no SRM OPERABLE, actions to restore a monitor to 
OPERABLE status shall be initiated immediately. Once 
initiated, actions shall be continued until an SRM is 
restored to OPERABLE status.  

B.2

With no SRM OPERABLE, there is no direct means of detecting 
changes in core reactivity. However, since CORE ALTERATIONS 
and positive reactivity additions are not to be made, the 
core reactivity condition is stabilized until the SRMs are 
OPERABLE. This stabilized condition is determined by 
performing SR 3.9.1.1 to verify that the required boron 
concentration exists.  

(continued)
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SDC and Coolant Circulation-High Water Level 
B 3.9.4

BAS ES

LCO 
(continued)

The flow path starts in one of the RCS hot legs and is 
returned to the RCS cold legs.

The LCO is modified by two Notes. With the upper guide 
structure removed from the reactor vessel Note I allows the 
required operating SDC loop to be removed from service for 
up to 2 hours in each 8 hour period, provided that: 

a. The maximum RCS temperature is maintained : 140'F.  
b. No operations are permitted that would cause a 

reduction of the RCS boron concentration.  
c. The capability to close the containment penetrations 

with direct access to the outside temperature within 
the calculated time to boil is maintained.  

d. The reactor cavity water level is maintained Ž 20 feet 
above the top of the reactor pressure vessel flange, 
or, for core alterations, Ž 23 feet above the top of 
the reactor pressure vessel flange.  

This permits operations such as core mapping or alterations 
in the vicinity of the reactor vessel hot leg nozzles, RCS 
to SDC isolation valve testing, and inservice testing of 
LPSI system components. During this 2 hour period, decay 
heat is removed by natural convection to the large mass of 
water in the refueling canal.  

Note 2 allows Operations to use a containment spray pump in 
place of a low pressure safety injection pump to provide 
shutdown cooling flow.  

APPLICABILITY One SDC loop must be in operation in MODE 6, with the water 
level • 20 ft above the top of the reactor vessel flange, 
to provide decay heat removal. Requirements for the SDC 
System in other MODES are covered by LC~s in Section 3.4, 
Reactor Coolant System (RCS), and Section 3.5, Emergency 
Core Cooling Systems (ECCS). SDC loop requirements in 
MODE 6, with the water level < 20 ft above the top of the 
reactor vessel flange, are located in LCO 3.9.5, uShutdown 
Cooling (SDC) and Coolant Circulation-Low Water Level." 

ACTIONS SDC loop requirements are met by having one SDC loop 
OPERABLE and in operation, except as permitted in the Note 
to the LCO.  

(continued)
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SDC and Coolant Circulation-High Water Level 
B 3.9.4 

BASES (continued) 

ACTIONS A.1 
(continued) 

If SDC loop requirements are not met, there will be no 
forced circulation to provide mixing to establish uniform 
boron concentrations. Reduced boron concentrations can 
occur through the addition of water with a lower boron 
concentration than that contained in the RCS. Therefore, 
actions that reduce boron concentration shall be suspended 
immediately.  

A.2 

If SDC loop requirements are not met, actions shall be taken 
immediately to suspend loading irradiated fuel assemblies in 
the core. With no forced circulation cooling, decay heat 
removal from the core occurs by natural convection to the 
heat sink provided by the water above the core. A minimum 
refueling water level of 20 ft above the reactor vessel 
flange provides an adequate available heat sink. Suspending 
any operation that would increase the decay heat load, such 
as loading a fuel assembly, is a prudent action under this 
condition.  

A.3 

If SDC loop requirements are not met, actions shall be 
initiated and continued in order to satisfy SDC loop 
requirements.  

A.4 

If SDC loop requirements are not met, all containment 
penetrations to the outside atmosphere must be closed to 
prevent fission products, if released by a loss of decay 
heat event, from escaping the containment building. The 
4 hour or within the calculated time to boil Completion Time 
allows fixing most SDC problems without incurring the 
additional action of violating the containment atmosphere.  

(continued)
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SDC and Coolant Circulation-Low Water Level 
B 3.9.5 

BASES (continued) 

ACTIONS A.I and A.2 

When two SDC loops are operable and if one SDC loop becomes I 
inoperable, actions shall be immediately initiated and I 
continued until the SDC loop is restored to OPERABLE status 
and to operation, or until Ž 20 ft of water level is I 
established above the reactor vessel flange. When the water 
level is established at Ž 20 ft above the reactor vessel I 
flange, the Applicability will change to that of LCO 3.9.4, 
"Shutdown Cooling and Coolant Circulation-High Water 
Level," and only one SDC loop is required to be OPERABLE and 
in operation. An immediate Completion Time is necessary for 
an operator to initiate corrective actions.  

B.1 

When one loop of the SDC is operable with requirements 1-8 
satisfied and the SDC loop becomes inoperable or any of the 
8 requirements are not met, actions shall be immediately 
initiated to establish a water level > 20 feet above the 
reactor flange. When the water level is established at > 20 
feet above the reactor vessel flange, the applicability will I 
change to that of LCO 3.9.4, "Shutdown Cooling and Coolant 
Circulation-High Water Level," and only one SDC loop is I 
required to be OPERABLE and in operation. An immediate 
Completion Time is necessary for an operator to initiate 
corrective actions. I 

C.1 I 

If no SDC loop is in operation or no SDC loops are OPERABLE, 
there will be no forced circulation to provide mixing to 
establish uniform boron concentrations. Reduced boron 
concentrations can occur by the addition of water with lower 
boron concentration than that contained in the RCS.  
Therefore, actions that reduce boron concentration shall be 
suspended immediately.  

C.2 

If no SDC loop is in operation or no SDC loops are OPERABLE, 
actions shall be initiated immediately and continued without 
interruption to restore one SDC loop to OPERABLE status and 
operation. Since the unit is in Conditions A and B 

(continued)
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Boration Systems - Shutdown 
3.1.10

3.1 REACTIVITY CONTROL SYSTEMS

3.1.10 Boration Systems

LCO 3.1.10 

APPLICABILITY:

- Shutdown

One RCS boron injection flow path shall be OPERABLE.  

MODES 5 and 6.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. No boron injection A.1 -------- NOTE-------- Immediately 
flow path OPERABLE. Plant temperature 

chanqes are allowed 
provided the temp
erature chan.e is 
accounted for in the 
calculated SDM.  

Suspend all 
operations involving 
CORE ALTERATIONS or 
positive reactivity 
changes.  

SURVEILLANCE REQUIREMENTS 

SURVEI LLANCE FREQUENCY 

-------------------NOTE---------------
Only required when the Refueling Water 
Storage Tank (RWST) is the source of 
borated water and the outside temperature 
is < 401F or > 100'F.  

SR 3.1.10.1 Verify RWST temperature is within limits. 24 hours 

SR 3.1.10.2 Verify volume of available borated water is 7 days 
within limits.  

(continued)
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ACTIONS (continued)

CONDITION IREQUIRED ACTION] COMPLETION TIME

B. CRIS Manual Trip,.  
Actuation Logic, or 
required control room 
airborne radiation 
monitors inoperable in 
MODE 5 or 6, or during 
movement of irradiated 
fuel assemblies.

B.1 - --------NOTE------
Place CREACUS in 
isolation mode if 
automatic transfer to 
isolation mode 
inoperable.

Place one CREACUS 
train in emergency 
mode.  

OR 

B.2.1 Suspend movement of 
irradiated fuel 
assemblies.  

AND 

B.2.2 -------- NOTE --------
Limited plant control 
operations are 
allowed provided the 
chancies are accounted 
for in the calculated 
S DM.

Suspend positive 
reactivity additions.

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY -

SR 3.3.9.1 Perform a CHANNEL CHECK on the required 12 hours 
control room airborne radiation monitor 
channel.  

(continued)

Amendment No. 127,132

CRIS 
3.3.9

Immediately 

Immediately 

Immediately

SAN ONOFRE--UNIT 2 3.3-40



Source Range Monitoring Channels 
3.3.13

3.3 INSTRUMENTATION 

3.3.13 Source Range Monitoring Channels

LCO. 3.3.13

APPLICABILITY:

Two channels of source range monitoring instrumentation 
shall be OPERABLE.

MODES 3, 4, and 5, with the reactor trip circuit breakers 
open or Control Element Assembly (CEA) Drive System not 
capable of CEA withdrawal.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required A.1 -------- NOTE--------- Immediately 
channels inoperable. Limited plant control 

operations are 
allowed provided the 
chanies are accounted 
for in the calculated 
SDM.  

Suspend all 
operations involving 
positive reactivity 
additions.  

AND 

A.2 Perform SDM 4 hours 
verification in 
accordance with AND 
SR 3.1.1.2, if 
Tavg > 2000 F, or Once per 
SR 3.1.2.1, if 12 hours 
Tavg _< 200'F. thereafter

SAN ONOFRE--UNIT 2 3.3-51 Amendment No.+27



RCS Loops-MODE 3 
3.4.5

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.5 RCS Loops-MODE 3

LCO 3.4.5 Two RCS loops shall be OPERABLE and one RCS loop shall be in 
operation.  

------- - -- NOTE ---------------------
All reactor coolant pumps may be de-energized for : 1 hour 
per 8 hour period, provided:

a. ncj operadtiei are permittea tnat w",Iac, eau.se red.ctieton 
of the RCS boron SGnco.tration. a.dNo operations are 
permitted that would cause introduction into the ýRCS, 
coolant with boron concentration less than required to 
meet the SDM of LCO 3.1.1; and

b. Core outlet temperature is maintained at least 10OF 
below saturation temperature.

APPLICABILITY: MODE 3.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One required RCS loop A.1 Restore required RCS 72 hours 
inoperable, loop to OPERABLE 

status.  

B. Required Action and B.1 Be in MODE 4. 12 hours 
associated Completion 
Time of Condition A 
not met.  

(continued)
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RCS Loops-MODE 3 
3.4.5

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME 

C. No RCS loop OPERABLE. C.1 .... &- Immediately 
operationls invalvimg 

OR a reduetion of RC2 
boron eoncentration.  

No RCS loop in Suspend operations 
operation. that would cause 

introduction into the 
RCS, coolant with 
boron concentration 
less than reqiuired to 
meet SDM of LCO 

AND 

C.2 Initiate action to Immediately 
restore one RCS loop 
to OPERABLE status 
and operation.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.5.1 Verify required RCS loop is in operation. 12 hours 

SR 3.4.5.2 Verify secondary side water level in each 12 hours 
steam generator >_ 50% (wide range).  

SR 3.4.5.3 Verify correct breaker alignment and 7 days 
indicated power available to the required 
pump that is not in operation.

SAN ONOFRE--UNIT 2 3.4-17 Amendment No. +-



RCS Loops-MODE 4 
3.4.6 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.6 RCS Loops-MODE 4 

LCO 3.4.6 Two loops or trains consisting of any combination of RCS loops 
and shutdown cooling (SDC) trains shall be OPERABLE and at 
least one loop or train shall be in operation.  

----------------------------- NOTES---------------------
1. All reactor coolant pumps (RCPs) and SDC pumps may be 

de-energized for • 1 hour per 8 hour period, provided: 

a. No operations are permitted that mn culd eatuse 
reduetiom of the RC$ haror eanccrtratinr, an'. 0 
operations are permitted that would cause 
introduction into the RCS, coolant with boron 
concentration less than required to meet the SDM of 
LCO 3.1.1; and 

b. Core outlet temperature is maintained at least 10'F 
below saturation temperature.  

2. No RCP shall be started with any RCS cold leg 
temperature :• 256'F unless: 

a. Pressurizer water volume is < 900 ft 3 ' or 

b. Secondary side water temperature in each steam 
generator (SG) is < 100°F above each of the RCS cold 
leg temperatures.  

APPLICABILITY: MODE 4.

SAN ONOFRE--UNIT 2 3.4-18 Amendment No. +-



RCS Loops-MODE 4 
3.4.6

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One required RCS loop A.1 Initiate action to Immediately 
inoperable, restore a second loop 

or train to OPERABLE 
AND status.  

Two SDC trains 
inoperable.  

B. One required SDC train B.1 Be in MODE 5. 24 hours 

inoperable.  

AND 

Two required RCS loops 
inoperable.  

C. Required RCS loop(s) C.1 Stispend al-± Immediately 
or SDC train(s) operations involinrg 
inoperable. redutin of RGS 

baGr-on eancentration, 
O.R s usp i 64 opratio|ns 

that-would dau-seýý 
No RCS loop or SOC introduction into the 
train in operation. RCS. coolant with .  

,boron concentration 
.less than reauired to 
meet SDM of LCO 

AND 

C.2 Initiate action to Immediately 
restore one loop or 
train to OPERABLE 
status and operation.

SAN ONOFRE--UNIT 2 3.4-19 Amendment No. 4--



RCS Loops-MODE 5, Loops Filled 
3.4.7 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.7 RCS Loops-MODE 5, Loops Filled 

LCO 3.4.7 At least one of the following loop(s)/trains listed below 
shall be OPERABLE and in operation: 

a. Reactor Coolant Loop 1 and its associated steam 
generator and at least one associated Reactor Coolant 
Pump; 

b. Reactor Coolant Loop 2 and its associated steam 
generator and at least one associated Reactor Coolant 
Pump; 

c. Shutdown Cooling Train A; or 

d. Shutdown Cooling Train B 

One additional Reactor Coolant Loop/shutdown cooling train 
shall be OPERABLE, or 

The secondary side water level of each steam generator shall 
be greater than 50% (wide range).  

----------------------------- NOTES----------------------
1. All reactor coolant pumps (RCPs) and pumps providing 

shutdown cooling may be de-energized for • 1 hour per 
8 hour period, provided: 

a. No operatins are permitted that would eause 
redultion of the R at baron eancer.tti, amdNo 
operations are permitted that would cause 
introduction intoothe RCS. coolant with boron 
concentration less than required to meet the SDM of 
LCO 3.1.2; and 

b. Core outlet temperature is maintained at least 10OF 
below saturation temperature.  

2. One required SRC train may be inoperable for up to 
2 hours for surveillance testing provided that the other 
SDC train or RCS loop is OPERABLE and in operation.  

3. One required RCS loop may be inoperable for up to 2 
hours for surveillance testing provided that the other 
RCS loop or SDC train is OPERABLE and in operation.  

(continued)
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RCS Loops-MODE 5, Loops Filled 
3.4.7

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. No SDC train/RCS loop B.1 Stisped ...a Immediately 
in operation. operations involving 

redVution in RG .  
boron concentration.  
SuspDend operat .ions 
that would cause 
introduction into the 
RCS, coolant with 
boron concentration 
less than recquired to 
meet SDM of LCO 
3.1.2.  

AND 

B.2 Initiate action to Immediately 
restore required SOC 
train/RCS loop to 
operation.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.7.1 Verify at least one RCS loop or SOC train 12 hours 
is in operation.  

SR 3.4.7.2 Verify required SG secondary side water 12 hours 
level is > 50% (wide range).  

SR 3.4.7.3 Verify the second required RCS loop, SDC 7 days 
train or steam generator secondary is 
OPERABLE.

Amendment No. 127,-4-7SAN ONOFRE--UNIT 2 3.4-23



RCS Loops-MODE 5, Loops Not Filled 
3.4.8 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.8 RCS Loops-MODE 5, Loops Not Filled 

LCO 3.4.8 Two shutdown cooling (SDC) trains shall be OPERABLE and at 
least one SDC train shall be in operation.  

----------------------------- NOTES ---------------------
1. All SDC pumps may be de-energized for _< 15 minutes when 

switching from one train to another provided: 

a. The core outlet temperature is maintained > 10OF 
below saturation temperature; 

b. No operations are permitted that weuld -ause a 
reduction of the RCS boron concentration, andNo 
operations are permitted that wvoulId cause 
introduction into the RCS, coolant with boron 
concentration less than required to meet the SDM of 
LCO 3.1.2; and 

c. No draining operations to further reduce the RCS 
water volume are permitted.  

2. The pump providing shutdown cooling may be de-energized 
for •< 1 hour per 8 hour period provided: 

a. The core outlet temperature is maintained > 10F 
below saturation temperature; and 

b. No operations are permitted that would fause a 
reduetian of the Rig boron teonentrationiNo 
operations are permitted that would cause 
introduction into the RCSp, coolant with boron 
concentration less than required to meet the SOM of 
LCO 3.1.2.  

3. One SOC train may be inoperable for :: 2 hours for 
surveillance testing provided the other SOC train is 
OPERABLE and in operation.  

4. A containment spray pump may be used in place of a low 
pressure safety injection pump in either or both 
shutdown cooling trains to provide shutdown cooling flow 
provided the reactor has been sub-critical for a period 
> 24 hours and the RCS is fully depressurized and vented 
in accordance with LCO 3.4.12.1.  

APPLICABILITY: MODE 5 with RCS loops not filled.

SAN ONOFRE--UNIT 2 Amendment No. +-3.4-24



RCS Loops-MODE 5, Loops Not Filled 
3.4.8

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One SDC train A.1 Initiate action to Immediately 
inoperable, restore SDC train to 

OPERABLE status.  

B. Both SDC trains B.1 Suspend a4 Immediately 
inoperable. operations in•ol•ing 

reduetion of RCZ 
OR boren .. nentratin.m.  

Suspend operations 
No SDC train in that would cause 
operation. introduction into-the' 

RCS, coolant with,, 
boron concentration 
less than required to 
meet SDM of LCO.  
3.1.2.  

AND 

B.2 Initiate action to Immediately 
restore one SDC train 
to OPERABLE status 
and operation.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.8.1 Verify at least one SDC train-is in 12 hours 
operation.  

SR 3.4.8.2 Verify correct breaker alignment and 7 days 
indicated power available to the required 
SDC pump that is not in operation.

SAN ONOFRE--UNIT 2 3.4-25 Amendment No. 2



AC Sources -Shutdown 

3.8.2

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. (continued) A.2.2 Suspend movement of Immediately 
irradiated fuel 
assemblies.  

AND 

A.2.3 Ii-tiate a'ti-- to Immediately 
suspend operations 
"involving positive 
reaetivity additions-.  
Suspend operations 
involvinc positive 
reactivity additions 
that could result in 
loss of required SDM 
or boron 
concentration.  

AND 

A.2.4 Initiate action to Immediately 
restore required 
offsite power circuit 
to OPERABLE status.

SAN ONOFRE--UNIT 2 3.8-18 Amendment No. ý



AC Sources -Shutdown 

3.8.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME 

B. One required DG B.1 Suspend CORE Immediately 
inoperable. ALTERATIONS.  

AND 

B.2 Suspend movement of Immediately 
irradiated fuel 
assemblies.  

AND 

B.3 Iitiate a-ti-, to Immediately 
suspend operations 
involving p0sitive 
reactivity additionsy.  
Suspend operations 
involvinq positive 
reactivity additions 
that could result in 
loss of required SDM 
or boron 
concentration.  

AND 

B.4 Initiate action to Immediately 
restore required DG 
to OPERABLE status.

SAN ONOFRE--UNIT 2 3.8-18a Amendment No. +-



DC Sources -Shutdown 

3.8.5

3.8 ELECTRICAL POWER SYSTEMS 

3.8.5 DC Sources-Shutdown

LCO 3.8.5 DC electrical power subsystem shall be OPERABLE to support 
the DC electrical power distribution subsystem(s) required 
by LCO 3.8.10, "Distribution Systems-Shutdown."

APPLICABILITY: MODES 5 and 6, 
During movement of irradiated fuel assemblies.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One battery or A.1 Declare affected Immediately 
associated control required feature(s) 
equipment or cabling inoperable.  
inoperable.  

OR 

A.2.1 Suspend CORE Inmmediately 
ALTERATIONS.  

AND 

A.2.2 Suspend movement of Immediately 
irradiated fuel 
assemblies.  

AND 

A.2.3 initiate a-tio' to Immediately 
suspend operations 
iinvelving positive 
rea-etivity additions.  
Suspend op•erations 
involvinci positive 
reactivity additions 
that could result in 
loss of required SDM 
or boron 
concentration.  

AND (conti nued)

SAN ONOFRE--UNIT 2 3.8-27 Amendment No. 2



Inverters - Shutdown 
3.8.8

3.8 ELECTRICAL POWER SYSTEMS 

3.8.8 Inverters -Shutdown

LCO 3.8.8 Required inverters shall be OPERABLE to support the onsite 
Class 1E AC vital bus electrical power distribution 
subsystem(s) required by LCO 3.8.10, "Distribution 
Systems - Shutdown."

APPLICABILITY: MODES 5 and 6, 
During movement of

ACTIONS

irradiated fuel assemblies.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required 
inverters inoperable.

A.1 Declare affected 
required feature(s) 
inoperable.

OR 

A.2.1 Suspend CORE 
ALTERATIONS.  

AND 

A.2.2 Suspend movement of 
irradiated fuel 
assemblies.  

AND 

A.2.3 initiate aetio. to 
suspend operations 
imoolving positive 

reaciviy additios 
Suspend operation's' 
involvinq positive 
reactivity additions 
that could result in 
loss of required SDM 
or boron 
concentration.

AND

Immediately 

Immediately 

Immediately 

Immediately 

(continued)
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Distribution Systems- Shutdown 
3.8.10

3.8 ELECTRICAL POWER SYSTEMS 

3.8.10 Distribution Systems -Shutdown

LCO 3.8.10 The necessary portion of AC, DC, and AC vital bus electrical 
power distribution subsystems shall be OPERABLE to support 
equipment required to be OPERABLE.

APPLICABILITY: MODES 5 and 6, 
During movement of irradiated fuel assemblies.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required 
AC, DC, or AC vital 
bus electrical power 
distribution 
subsystems inoperable.

A.1 Declare associated 
supported required 
feature(s) 
inoperable.

OR 

A.2.1 Suspend CORE 
ALTERATIONS.  

AND 

A.2.2 Suspend movement of 
irradiated fuel 
assemblies.  

AND 

A.2.3 initiate aetior to 
suspend operations 
-rvcl;i,-, positive 

-. . 7. L:..".- - J J-' , ----

ýu at kIV I L I..Y 1u I UII a.  Susnend operations 
involvinq positive 
reactivity additions 
that could result in 
loss of required SDM 
or boron 
concentration.

AND

Immediately 

Immediately 

Immediately 

Immediately 

(continued)
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Nuclear Instrumentation 
3.9.2

3.9 REFUELING OPERATIONS 

3.9.2 Nuclear Instrumentation

LCO 3.9.2 Two source range monitors (SRMs) shall be OPERABLE.

APPLICABILITY: MODE 6.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One SRM inoperable. A.1 Suspend CORE Immediately 

ALTERATIONS.  

AND 

A.2 Suspend positive Immediately 
rea.tivity additions--.  
Suspend operations 
that would cause 
introduction into the 
RCS, coolant with 
boron concentration 
less than required to 
meet the boron 
concentration of Ltd 
3.9.1.  

B. Two SRMs inoperable. B.1 Initiate actions to Immediately 
restore one SRM to 
OPERABLE status.  

AND 

B.2 Perform SR 3.9.1.1. 4 hours 

AND 

Once per 
12 hours 
thereafter

SAN ONOFRE--UNIT 2 3.9-2 Amendment No.+27



SDC and Coolant Circulation-High Water Level 
3.9.4 

3.9 REFUELING OPERATIONS 

3.9.4 Shutdown Cooling (SDC) and Coolant Circulation-High Water Level 

LCO 3.9.4 One SDC loop shall be-OPERABLE and in operation.  

----------------------------- NOTES---------------------
With the upper guide structure removed from the reactor 
vessel the required SDC loop may be removed from operation 
for • 2 hours per 8-hour period, provided: 

a. The maximum RCS temperature is maintained • 140'F.  
b. No operations are permitted that would cause 

redutiete-introduction into o-f-the RCS, coolant with 
boron concentration less than that required to meet the 
minimum required boron concentration of LCO 3.9.1.  

C. The capability to close the containment penetrations 
with direct access to the outside atmosphere within the 
calculated time to boil is maintained.  

d. The reactor cavity water level is maintained Ž 20 feet 
above the top of the reactor pressure vessel flange, or, 
for core alterations, Ž 23 feet above the top of the 
reactor pressure vessel flange.  

----------------------------- NOTE-----------------------
A containment spray pump may be used in place of a low 
pressure safety injection pump in either or both shutdown 
cooling loops to provide shutdown cooling flow.  

APPLICABILITY: MODE 6 with the water level Ž 20 ft above the top of reactor 
vessel flange.

Amendment No. 127,153SAN ONOFRE--UNIT 2 3.9-6



SDC and Coolant Circulation-High Water Level 
3.9.4

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. SC loop A.1 Suspend Immediately 

requirements not involving-a 
met. -^du"- io - n

reaetr ccl ant 

boro 

eancentrati cn.  
Suspend operations 
that would cause 
introduction into 
the RCS, coolant 
with boron 
concentration less 
than required to 
meet the boron 
concentration of 
LCO 3.9.1.  

AND 

(continued)

Amendment No. 127,5•3SAN ONOFRE--UNIT 2 3.9-6a



SDC and Coolant Circulation-Low Water Level 
3.9.5

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One SDC loop A.1 Initiate action to Immediately 
inoperable, restore SDC loop to 

OPERABLE status.  
(Applicable to initial 
conditions of two shutdown OR 
cooling loops OPERABLE) 

A.2 Initiate actions to Immediately 
establish >_ 20 ft of 
water above the top 
of reactor vessel 
flange.  

B. One SDC loop operable, B.1 Initiate actions to Immediately 
less than 20 feet of establish > 20 feet 
water above the of water.  
reactor vessel flange 
and any of the 8 
requirements not met 

(Applicable to initial 
conditions of one shutdown 
cooling loop OPERABLE and 
operating with 
requirements 1-8) 

C. No SDC loop OPERABLE C.1 Suspend operations Immediately 
or in operation. involving a redution 

in reaeter eealamt 
boron concentration.  
Suspend operations 
that would cause 
introduction into the 
RCS, coolant with 
boron concentration 
less than reqiuired to 
meet the boron 
concentration of LCO 
3.9.1.  

AND (conti nued)

Amendment No. 127,1-5SAN ONOFRE--UNIT 2 3.9-9



Boration Systems - Shutdown 
B 3.1.10 

BASES (continued) 

ACTION A.1 

With no boron injection flow path to the reactor coolant 
System OPERABLE, all operations involving CORE ALTERATIONS 
or positive reactivity changes shall be suspended 
immediately witVhout .cnideraticn Gf tem~eatur .  
fluAtutninns. Reiuirwed pAction A.1 is modified by a note 
which oermits Dlant temierature chancies frovided the 
temoerature chanae is accounted for in the calculated SDM.  
Introduction of temoerature chanaes. includina temherature 
increases when a oositive MTC exists. must be evaluated to 
ensure they do not result in a loss of required SDM; 

A boron injection flow path is not OPERABLE if it is not 
capable of performing its boron injection function.- In 
consideration of the stable reactor configuration and the 
initial boron concentration, a core alteration is the only 
possible source for a significant increase in reactivity.  

SURVEILLANCE SR 3.1.10.1. SR 3.1.10.2. and SR 3.1.10.3 
REQUIREMENTS 

SRs 3.1.10.1, 3.1.10.2, and 3.1.10.3, ensure that the 
required borated water supply is available. SR 3.1.10.1 
verifies that the temperature of the boric acid solution in 
the RWST is Ž 40'F and • 100'F. The RWST water temperature 
is not expected to approach 40'F or 100'F, considering local 
meteorology and the large heat capacity of the RWST.  
Furthermore, at 40'F boric acid precipitation will not occur 
below a concentration of 4720 ppm boron. The maximum boric 
acid concentration in the tanks is 2800 ppm boron. However, 
SR 3.1.10.1 is only applicable when the RWST is the source 
of borated water and the outside air temperature is not 
within the normally expected range of 40 to 1000F.  

The solubility of boric acid at 50°F is about 3.5 wt%.  
There is no similar requirement to verify BAMU Tank 
temperature 50°F is within the normal operating range of the 
building.  

SR 3.1.10.2 and 3.1.10.3 verify that a sufficient amount of 
boron is available for RCS injection from either the BAMU 
tanks or the RWST. This requires a minimum of 4150 gallons 
of boric acid solution at a concentration of 2350 PPM Boron 
in either the RWST (15.5%' level indication) or a BAMU tank.  
A maximum boric acid solution concentration of 6119 ppm is 
specified for the BAMU Tank. The water volume limits are 

15.5% level with tanks T005 and T006 cross connected (Reference 4, 
CCN-1). 17.0% level with tanks TO05 (Reference 6) and T006 
(Reference 4, CCN-3) isolated.  

(continued)
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Boration Systems - Shutdown 
B 3.1.10 

BASES (continued) 

SURVEILLANCE SR 3.1.10.1. SR 3.1.10.2. and SR 3.1.10.3 (continued) 
REQUIREMENTS 

specified relative to the top of the highest suction 
connection to the tank and considers vortexing, internal 
structures and instrument errors. The 7 day Surveillance 
Frequency ensures that a sufficient initial water supply is 
available for boron injection.  

SR 3.1.10.4 

These SRs demonstrate that each automatic boration system 
pump and valve is operable and actuates as required. In 
response to an actual or simulated SIAS the charging pumps 
start, the VCT is isolated, and the charging pumps take 
suction from the OPERABLE BAMU tank(s) and RWST.  
Verification of the correct alignment for manual, power 
operated, and automatic valves in the Boration System Flow 
paths provides assurance that proper boration flow paths are 
available. These SRs do not apply to valves that are 
locked, sealed, or otherwise secured in position, because 
these valves were previously verified to be in the correct 
position.  

1. A flow path from either boric acid makeup tank with a 
minimum boron concentration of 2350 ppm and a minimum 
borated water volume of 4150 gallons, via either one 
of the boric acid makeup pumps, the blending tee or 
the gravity feed connection and any charging pump to 
the RCS, or; 

2. The flow path from the RWST with a minimum borated 
water level of 15.5%1 (includes TLU and Design Basis 
Document margin), a minimum boron concentration of 
2350 ppm, and a solution temperature Ž 40'F and • 

100'F via either a charging pump or a high pressure 
safety injection pump to the RCS.  

15.5% level with tanks T005 and T006 cross connected (Reference 4, 
CCN-1). 17.0% level with tanks TO05 (Reference 6) and T006 
(Reference 4, CCN-3) isolated.  

(continued).
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Boration Systems - Shutdown 
B 3.1.10 

REFERENCES 

1. 10 CFR 50, Appendix A, GDC 26.  

2. 10 CFR 50, Appendix A, GDC 27.  

3. 10 CFR 50, Appendix A, GDC 33.  

4. J-BHB-029, "RWST Minimum Level to Maintain Safety 
Analysis Assumptions, Including TLU." 

5. J-BGB-002, "TLU for Boric Acid Makeup Level Loops 
2(3)LI0206C and 2(3)LI0208C." 

6. J-BHB-021, "RWST 2(3)T005 & T006 Level Loop 
Uncertainties and Minimum Level Required During 
Modes 5 & 6."
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CRIS 
B 3.3.9 

BASES (continued)

ACTIONS 
(continued)

Condition B applies to the failure of CRIS Manual Trip, 
Actuation Logic, and required gaseous radiation monitor 
channels in Mode 5 or 6, or when moving irradiated 
assemblies. The Required Actions are immediately taken to 
place one OPERABLE CREACUS train in the emergency mode, or 
to suspend positive reactivity additions, and movement of 
irradiated fuel assemblies. The Completion Time recognizes 
the fact that the radiation signals are the only Functions 
available to initiate control room isolation in the event of 
a fuel handling accident.  

Reouired Action B.2.2 is modified by a note to indicate that 
normal olant control operations that individually add 
limited positive reactivity (e.q.. temnerature or~borori 
fluctuations associated with RCS inventory manaqement or 
temoerature control) are not precluded by this Action.  
provided they are accounted for in the calculated SDM.

SURVEILLANCE 
REQUIREMENTS

SR 3.3.9.1 

Performance of the CHANNEL CHECK once every 12 hours ensures 
that a gross failure of instrumentation has not occurred. A 
CHANNEL CHECK is a comparison of the parameter indicated on 
one channel to a similar parameter on other channels. It is 
based on the assumption that instrument channels monitoring 
the same parameter should read approximately the same value.

Significant deviations between the two instrument channels 
could be an indication of excessive instrument drift in one 
of the channels or of something even more serious. CHANNEL 
CHECK will detect gross channel failure; thus, it is key to 
verifying the instrumentation continues to operate properly 
between each CHANNEL CALIBRATION.  

Agreement criteria are determined by the plant staff based 
on a combination of the channel instrument uncertainties, 
including indication and readability. If a channel is 
outside the match criteria, it may be an indication that the 
transmitter or the signal processing equipment has drifted 
outside its limit.  

The Frequency, about once every shift, is based on operating 
experience that demonstrates the rarity of channel failure.  
Thus, performance of the CHANNEL CHECK guarantees that 
undetected overt channel failure is limited to 12 hours.  
Since the probability of two random failures in redundant 
channels in any 12 hour period is low, the CHANNEL CHECK 
minimizes the chance of loss of protective function due to 
failure of redundant channels. The CHANNEL CHECK 

(continued)
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CRIS 
B 3.3.9 

BASES (continued) 

SURVEILLANCE SR 3.3.9. 1  (continued) 
REQUIREMENTS 

supplements less formal, but more frequent, checks of 
channel OPERABILITY during normal operational use of the 
displays associated with the LCO required channels.  

SR 3.3.9.2 

A CHANNEL FUNCTIONAL TEST is performed on the required 
control room radiation monitoring channel to ensurethe 
entire channel will perform its intended function. As found 
and as left setpoints are recorded.  

.The Frequency of 92 days is based on plant operating 
experience with regard to channel OPERABILITY and drift, 
which demonstrates that failure of more than one channel of 
a given Function in any 92 day interval is a rare event.  

SR 3.3.9.3 

Proper operation of the individual initiation relays is 
verified by de-energizing these relays during the CHANNEL 
FUNCTIONAL TEST of the Actuation Logic every 18 months.  
This will actuate the Function, operating all associated 
equipment. Proper operation of the equipment actuated by 
each train is thus verified.  

The Frequency of 18 months is based on plant operating 
experience with regard to channel OPERABILITY, which 
demonstrates that failure of more than one channel of a 
given Function in any 18 month interval is a rare event.  

A Note indicates this Surveillance includes verification of 
operation for each initiation relay.  

SR 3.3.9.4 

CHANNEL CALIBRATION is a complete check of the instrument 
channel including the sensor. The Surveillance verifies 
that the channel responds to a measured parameter within the 
necessary range and accuracy.  

The Frequency of an 18 month calibration interval is based 
on experience with the magnitude of equipment drift in this 
period.  

(continued)
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Source Range Monitoring Channels 
B 3.3.13

BASES (continued) 

LCO The LCO on the source range monitoring channels ensures that 
adequate information is available to verify core reactivity 
conditions while shut down.  

A minimum of two source range monitoring channels are 
required to be OPERABLE.  

APPLICABILITY In MODES 3, 4, and 5, with RTCBs open or the Control Element 
Assembly (CEA) Drive System not capable of CEA withdrawal, 
source range monitoring channels must be OPERABLE to monitor 
core power for reactivity changes. In MODES 1 and 2, and in 
MODES 3, 4, and 5, with the RTCBs shut and the CEAs capable 
of withdrawal, the Logarithmic Power Monitoring channels are 
addressed as part of the RPS in LCO 3.3.1, "Reactor 
Protective System (RPS) Instrumentation-Operating," and LCO 
3.3.2, "Reactor Protective System (RPS) 
Instrumentation- Shutdown." 

The requirements for source range neutron flux monitoring in 
MODE 6 are addressed in LCO 3.9.2, "Nuclear 
Instrumentation." The source range nuclear instrumentation 
channels provide neutron flux coverage extending an 
additional one to two decades below the logarithmic channels 
for use during refueling, when neutron flux may be extremely 
low.  

ACTIONS A channel is inoperable when it does not satisfy the 
OPERABILITY criteria for the channel's function. These 
criteria are outlined in the LCO section of the Bases.  

A.1 and A.2 

With one required channel inoperable, it may not be possible 
to perform a CHANNEL CHECK to verify that the other required 
channel is OPERABLE. Therefore, with one or more required 
channels inoperable, the source range monitoring Function 
cannot be reliably performed. Consequently, the Required 
Actions are the same for one required channel inoperable or 
more than one required channel inoperable. The absence of 
reliable neutron flux indication makes it difficult to 
ensure SDM is maintained.. Required Ation A.! therefore 
requires that all positive reaetivity additions that are 
under operator eontral, such a5 boron dilution or Reactar 
Coolant Syste, temperature changes, be halted i..ediately, 

pre n M. However, temperature flutuationsu 

(conti nued)
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Source Range Monitoring Channels 
B 3.3.13 

BASES (continued) 

ACTIONS A.1 and A.2 (continued) 

assoeiated with maintaining the plant status are permissible 
provided they remain within limits establi.shed for the plant 
ondia-msReauired Action A.1 is modified by a note to 

indicate that normal oiant control operations that 
individually add limited ositive reactivity (e.nt...  
temperature or boron fluctuations associated with RCS 
inventory man~aement or temperature control)arno 
orecluded by this Action, provided they. are accounted for in 
the calculated S"M.  

SDM must be verified periodically to ensure that it is being 
maintained. Both required channels must be restored as soon 
as possible. The initial Completion Time of 4 hours and 
once every 12 hours thereafter to perform SDM verification 
takes into consideration that Required Action A.1 eliminates 
many of the means by which SDM can be reduced. These 
Completion Times are also based on operating experience in 
performing the Required Actions and the fact that plant 
conditions will change slowly.  

SURVEILLANCE SR 3.3.13.1 
REQUI REMENTS 

SR 3.3.13.1 is the performance of a CHANNEL CHECK on each 
required channel every 12 hours. A CHANNEL CHECK is a 
comparison of the parameter indicated on one channel to a 
similar parameter on other channels. It is based upon the 
assumption that instrument channels monitoring the same 
parameter should read approximately the same value.  
Significant deviations between instrument channels could be 
an indication of excessive instrument drift in one of the 
channels or of something even more serious. CHANNEL CHECK 
will detect gross channel failure; thus, it is key to 
verifying that the instrumentation continues to operate 
properly between each CHANNEL CALIBRATION.  

Agreement criteria are determined by the plant staff and 
should be based on a combination of the channel instrument 
uncertainties including control isolation, indication, and 
readability. If a channel is outside of the match criteria, 
it may be an indication that the transmitter or the signal 
processing equipment has drifted outside of its limits. If 
the channels are within the match criteria, it is an 
indication that the channels are OPERABLE.  

The Frequency, about once every shift, is based on operating 
experience that demonstrates the rarity of channel failure.  

(continued)
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Source Range Monitoring Channels 
B 3.3.13 

BASES (continued) 

SURVEILLANCE SR 3.3.13.1 (continued) 
REQUIREMENTS 

Thus, the performance of CHANNEL CHECK ensures that 
undetected overt channel failure is limited to 12 hours.  

Since the probability of two random failures in redundant 
channels in any 12 hour period is extremely low, CHANNEL 
CHECK minimizes the chance of loss of protective function 
due to failure of redundant channels. CHANNEL CHECK 
supplements less formal, but more frequent, checks of 
channel OPERABILITY during normal operational use of 
displays associated with the LCO required channels.  

SR 3.3.13.2 

A CHANNEL FUNCTIONAL TEST is performed every 92 days to 
ensure that the entire channel is capable of properly 
indicating neutron flux. Internal test circuitry is used to 
feed test signals into the signal processor to verify 
channel alignment. It is not necessary to test the 
detector, because generating a meaningful test signal is 
difficult; the detectors are of simple construction, and any 
failures in the detectors will be apparent'as change in 
channel output. This Frequency is the same as that employed 
for the same channels in the other applicable MODES.  

SR 3.3.13.3 

SR 3.3.13.3 is the performance of a CHANNEL CALIBRATION. A 
CHANNEL CALIBRATION is performed every 24 months. The 
Surveillance is a complete check and readjustment of the 
source range channel from the preamplifier input through to 
the remote indicators. The Surveillance verifies that the 
channel responds to a measured parameter within the 
necessary range and accuracy. CHANNEL CALIBRATION leaves 
the channel adjusted to account for instrument drift between 
successive calibrations to ensure that the channel remains 
operational. Measurement error determination, setpoint 
error determination, and calibration adjustment must be 
performed consistent with the plant specific setpoint 
analysis. The channel shall be left calibrated consistent 
with the assumptions of the current plant specific setpoint 
analysis.  

(continued)
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Source Range Monitoring Channels 
B 3.3.13

BASES (continued) 

SURVEILLANCE SR 3.3.13.3. (continued) 
REQUI REMENTS This SR is modified by a Note to indicate that it is not 

necessary to test the detector, because generating a 
meaningful test signal is difficult; the detectors are of 
simple construction, and any failures in the detectors will 
be apparent as change in channel output. This test interval 
is the same as that employed for the same channels in the 
other applicable MODES.  

REFERENCES 1. 10 CFR 50, Appendix A, GDC 13.  

2. SONGS Units 2 and 3 UFSAR, Chapter 7 and Chapter 15.
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RCS Loops-MODE 3 
B 3.4.5

BASES (continued)

LCO 
(continued)

of requiring both SGs to be capable (> 50% wide range water 
level) of transferring heat from the reactor coolant at a 
controlled rate. Forced reactor coolant flow is the 
required way to transport heat, although natural circulation 
flow provides adequate removal. A minimum of one running 
RCP meets the LCO requirement for one loop in operation.

The Note permits a limited period of operation without RCPs.  
All RCPs may be de-energized for • 1 hour per 8 hour 
period. This means that natural circulation has been 
established. When in natural circulation, a reduction in 
boron concentration with coolant at boron concentrations 
less than required to assure the SDM of LCO 3.1.1 is 
maintained is prohibited because an even concentration 
distribution throughout the RCS cannot be ensured. Core 
outlet temperature is to be maintained at least 10'F below 
the saturation temperature so that no vapor bubble may form 
and possibly cause a natural circulation flow obstruction.  

In MODES 3, 4, and 5, it is sometimes necessary to stop all 
RCPs or shutdown cooling (SDC) pump forced circulation 
(e.g., to change operation from one SDC train to the other, 
to perform surveillance or startup testing, to perform the 
transition to and from SDC System cooling, or to avoid 
operation below the RCP minimum net positive suction head 
limit). The time period is acceptable because natural 
circulation is adequate for heat removal, or the reactor 
coolant temperature can be maintained subcooled and boron 
stratification affecting reactivity control is not expected.  

An OPERABLE loop consists of at least one RCP providing 
forced flow for heat transport and an SG that is OPERABLE in 
accordance with the Steam Generator Tube Surveillance 
Program. An RCP is OPERABLE if it is capable of being 
powered and is able to provide forced flow if required.

APPLICABILITY In MODE 3, the heat load is lower than at power; therefore, 
one RCS loop in operation is adequate for transport and heat 
removal. A second RCS loop is required to be OPERABLE but 
not in operation for redundant heat removal capability.

Operation in other MODES is covered by: 

LCO 3.4.4, "RCS Loops-MODES I and 2"; 
LCO 3.4.6, "RCS Loops-MODE 4";

(conti nued)
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RCS Loops-MODE 3 
B 3.4.5 

BASES (continued) 

APPLICABILITY LCO 3.4.7, "RCS Loops-MODE 5, Loops Filled"; 
(continued) LCO 3.4.8, "RCS Loops-MODE 5, Loops Not Filled"; 

LCO 3.9.4, "Shutdown Cooling (SDC) and Coolant 
Circulation-High Water Level" (MODE 6); and 

LCO 3.9.5, "Shutdown Cooling (SDC) and Coolant 
Circulation-Low Water Level" (MODE 6).  

ACTIONS A.1 

If one required RCS loop is inoperable, redundancy for 
forced flow heat removal is lost. The Required Action is 
restoration of the required RCS loop to OPERABLE status 
within a Completion Time of 72 hours. This time allowance 
is a justified period to be without the redundant, 
nonoperating loop because a single loop in operation has a 
heat transfer capability greater than that needed to remove 
the decay heat produced in the reactor core.  

B.1 

If restoration is not possible within 72 hours, the unit 
must be placed in MODE 4 within 12 hours. In MODE 4, the 
plant may be placed on the SDC System. The Completion Time 
of 12 hours is compatible with required operation to achieve 
cooldown and depressurization from the existing plant 
conditions in an orderly manner and without challenging 
plant systems.  

C.1 and C.2 

If no RCS loop is in operation, except as provided in Note 1 
in the LCO section, all operations involving a red,,tion of 
RCZ boe eacerntration mutst he imimediately suspended. This 
is neeessary because boron dilution reauires forced 
circulation for "r•.er h-..•enizatian introduction of 
coolant into the RCS with boron concentration less than 
reauired to meet the minimum SDM of LCO 3.1.1 must be.  
immediately suspended. Action to restore one RCS loop to 
OPERABLE status and operation shall be initiated immediately 
and continued until one RCS looP is restored to OPERABLE 
status and operation. Sus.endinc the introduction into the 
RCS of coolant with boron concentration less than re•uired 
to meet the minimum SDM of LCO 3.1.1 is reciuired to assure 
continued safe ooeration. With coolant added without forced 
circulation, unmixed coolant could be 

(continued)
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RCS Loops-MODE 3 
B 3.4.5 

BASES (continued) 

SURVEILLANCE C.1 and C.2 (continued) 
REQUIREMENTS 

introduced to the core. however coolant added with boron 
concentration meetini the minimum SDM maintains acceptable.  
margin to subcritical operations. The immediate Completion 
Times reflect the importance of maintaining operation for 
decay heat removal.  

SR 3.4.5.1 

This SR requires verification every 12 hours that the 
required number of RCS loops are in operation. Verification 
includes flow rate, temperature, or pump status monitoring, 
which help ensure that forced flow is providing heat 
removal. The 12 hour interval has been shown by operating 
practice to be sufficient to regularly assess degradation 
and verify operation within safety analyses assumptions. In 
addition, control room indication and alarms will normally 
indicate loop status.  

SR 3.4.5.2 

This SR requires verification every 12 hours that the 
secondary side water level in each SG is Ž 50% wide range.  
An adequate SG water level is required in order to have a 
heat sink for removal of the core decay heat from the 
reactor coolant. The 12 hour interval has been shown by 
operating practice to be sufficient to regularly assess 
degradation and verify operation within the safety analyses 
assumptions, 

SR 3.4.5.3 

Verification that the required number of RCPs are OPERABLE 
ensures that the single failure criterion is met and that an 
additional RCS loop can be placed in operation, if needed, 
to maintain decay heat removal and reactor coolant 
circulation. Verification is performed by verifying proper 
breaker alignment and power availability to the required 
RCPs. The Frequency of 7 days is considered reasonable in 
view of other administrative controls available and has been 
shown to be acceptable by operating experience.  

REFERENCES 1. UFSAR, Section 15.3.
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RCS Loops-MODE 4 
B 3.4.6

BASES (continued)

LCO 
(continued)

prohibits boron dilution with coolant at boron 
concentrations less than required to assure the SDM of LCO' 
3.1.1 is maintained when forced flow is stopped because an 
even concentration distribution cannot be ensured. Core 
outlet temperature is to be maintained at least lO°F below 
saturation temperature so that no vapor bubble may form and 
possibly cause a natural circulation flow obstruction. The 
response of the RCS without the RCPs or SDC pumps depends on 
the core decay heat load and the length of time that the 
pumps are stopped. As decay heat diminishes, the effects on 
RCS temperature and pressure diminish. Without cooling by 
forced flow, higher heat loads will cause the reactor 
coolant temperature and pressure to increase at a rate 
proportional to the decay heat load. Because pressure can 
increase, the applicable system pressure limits (pressure 
and temperature (P/T) limits or low temperature overpressure 
protection (LTOP) limits) must be observed and forced SDC 
flow or heat removal via the SGs must be re-established 
prior to reaching the pressure limit. The circumstances for 
stopping both RCPs or SDC pumps are to be limited to 
situations where:

a. Pressure and temperature increases can be maintained 
well within the allowable pressure (P/T limits and 
LTOP) and 10'F subcooling limits; or 

b. An alternate heat removal path through the SGs is in 
operation.  

Note 2 requires that either of the following two conditions 
be satisfied before an RCP may be started with any RCS cold 
leg temperature • 256°F.  

a. Pressurizer water volume is < 900 ft 3; or 

b. Secondary side water temperature in each SG is < IO0°F 
above each of the RCS cold leg temperatures.  

Satisfying the above condition will preclude a large 
pressure surge in the RCS when the RCP is started.  

An OPERABLE RCS loop consists of at least one OPERABLE RCP 
and an SG that is OPERABLE in accordance with the Steam 
Generator Tube Surveillance Program and has the minimum 
water level specified in SR 3.4.6.2.  

(continued)
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RCS Loops-MODE 4 
B 3.4.6 

BASES (continued) 

ACTIONS B.1 (continued) 

reasonable, based on operating experience, to reach MODE 5 
from MODE 4, with only one SDC train operating, in an..  
orderly manner and without challenging plant systems.  

C.1 and C.2 

If no RCS loops or SDC trains are OPERABLE or in operation, 
except during conditions permitted by Note 1 in the LCO 
section, all operations involvinq introduction of coolant 
into the RCS with boron concentration less thnreuedt 
meet the minimum SM of LCO 3.1.1 reduetn 6f fC, bereft 
conecentrat+icnust be suspended and action to restore one 
RCS loop or SDC train to OPERABLE status and operation must 
be initiated. Boron dilution- reouires forced circulatior, 
for proper mixing, and tThe required margin to criticality 
must not be reduced in this type of operation. Suspending 
the introduction into the RCS of coolant with boron 
concentration less than reqiuired to meet the minimum SDM of 
LCO 3.1.1 is required to assure continued safe operation.  
With coolant added without forced circulation, unmixed 
coolant could be introduced to the core, however coolant 
added with boron concentration meeting the minimum SDM 
maintains acceptable margin to subcritical operations. The 
immediate Completion Times reflect the importance of decay 
heat removal. The action to restore must continue until one 
loop or train is restored to operation.  

SURVEILLANCE SR 3.4.6.1 
REQUIREMENTS 

This SR requires verification every 12 hours that one 
required loop or train is in operation. This ensures forced 
flow iý providing heat removal. Verification includes flow 
rate, temperature, or pump status monitoring. The 12 hour 
Frequency has been shown by operating practice to be 
sufficient to regularly assess RCS loop status. In 
addition, control room indication and alarms will normally 
indicate loop status.  

(continued)
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RCS Loops-MODE 4 
B 3.4.6

BASES (continued)

SURVEILLANCE 
REQUIREMENTS 

(continued)

SR 3.4.6.2 

This SR requires verification every 12 hours of secondary 
side water level in the required SG(s) Ž 50% (wide range).  
An adequate SG water level is required in order to have a 
heat sink for removal of the core decay heat from the 
reactor coolant. The 12 hour interval has been shown by 
operating practice to be sufficient to regularly assess 
degradation and verify operation within safety analyses 
assumptions.  

SR 3.4.6.3 

Verification that the required pump is OPERABLE ensures that 
an additional RCS loop or SDC train can be placed in 
operation, if needed to maintain decay heat removal and 
reactor coolant circulation. Verification is performed by 
verifying proper breaker alignment and power available to 
the required pumps. The Frequency of 7 days is considered 
reasonable in view of other administrative controls 
available and has been shown to be acceptable by operating 
experience.

REFERENCES 1. UFSAR, Section 15.4.1.4.

SAN ONOFRE--UNIT 2 B 3.4-35 Amendment No. -12-7-



RCS Loops-MODE 5, Loops Filled 
B 3.4.7 

BASES (continued) 

LCO The purpose of this LCO is to require at least one of the 
SDC trains or RCS loops be OPERABLE and in operation with an 
additional SDC train or RCS loop OPERABLE or secondary side 
water level of each SG shall be Ž 50% wide range. One SDC 
train or RCS loop provides sufficient forced circulation to 
perform the safety' functions of the reactor coolant under 
these conditions. The second SDC or RCS loop train is 
normally maintained OPERABLE as a backup to the operating 
train/loop to provide redundant paths for decay heat 
removal. However, if the standby SDC train/RCS loop is not 
OPERABLE, a sufficient alternate method to provide redundant 
paths for decay heat removal is two SGs with their secondary 
side water levels Ž 50% wide range. Should the operating 
SDC train/RCS loop fail, the SGs could be used to remove the 
decay heat.  

Note 1 permits all RCPs and SDC pumps to be de-energized 
< 1 hour per 8 hour period. The circumstances for stopping 
both SDC trains/RCS loops are to be limited to situations 
where pressure and temperature increases can be maintained 
well within the allowable pressure (pressure and temperature 
and low temperature overpressure protection) and 1O°F 
subcooling limits, or an alternate heat removal path through 
the SG(s) is in operation.  

This LCO is modified by a Note that prohibits boron dilution 
with coolant at boron concentrations less than re quired to 
assure the SDM of LCO 3.1.2 is maintained whe'n forced flow 
is stopped because an even concentration distribution cannot 
be ensured. Core outlet temperature is to be maintained at 
least 10'F below saturation temperature, so that no vapor 
bubble would form and possibly cause a natural circulation 
flow obstruction. In this MODE, the SG(s) can be used as 
the backup for heat removal. To ensure their availability, 
the RCS loop flow path is to be maintained with subcooled 
liquid.  

In MODE 5, it is sometimes necessary to stop all RCP or SDC 
forced circulation. This is permitted to change operation 
from one SDC train or RCS loop to the other, perform 
surveillance or startup testing, perform the transition to 
and from the SDC, or to avoid operation below the RCP 
minimum net positive suction head limit. The time period is 
-acceptable because natural circulation is acceptable for 
decay heat removal, the reactor coolant temperature can be 

(continued)
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RCS Loops-MODE 5, Loops Filled 
B 3.4.7 

BASES (continued) 

LCO maintained subcooled, and boron stratification affecting 
(continued) reactivity control is not expected.  

Note 2 allows one SDC train to be inoperable for a period of 
up to 2 hours provided that the other SDC train is OPERABLE 
and in operation. This permits periodic surveillance tests 
to be performed on the inoperable train during the only time 
when such testing is safe and possible.  

Note 3 allows one RCS loop to be inoperable for a period of 
up to 2 hours provided that the other RCS loop is OPERABLE 
and in operation. This permits periodic surveillance tests 
to be performed on the inoperable loop during the only time 
when such testing is safe and possible.  

Note 4 requires that either of the following two conditions 

be satisfied before an RCP may be started: 

a. Pressurizer water volume must be < 900 ft 3; or 

b. Secondary side water temperature in each SG must be 
< 100'F above each of the RCS cold leg temperatures.  

Satisfying either of the above conditions will preclude a 
low temperature overpressure event due to a thermal 
transient when the RCP is started.  

Note 5 specifies that a containment spray (CS) pump may be 
used in place of a low pressure safety injection (LPSI) pump 
in either or both shutdown cooling trains to provide 
shutdown cooling (SDC) flow based on the calculated heat 
load of the core 24 hours after the reactor is sub-critical 
with the reactor coolant system (RCS) fully depressurized 
and vented in accordance with TS 3.4.12.  

Note 6 provides for an orderly transition from MODE 5 to 
MODE 4 during a planned heatup by permitting removal of SDC 
trains from operation when at least one RCP is in operation.  

An OPERABLE SDC train is composed of an OPERABLE SDC pump 
and an OPERABLE SDC heat exchanger.  

SDC pumps are OPERABLE if they are capable of being powered 
and are able to provide flow if required. An OPERABLE RCS 
loop consists of at least one OPERABLE RCP and an OPERABLE 
SG. An OPERABLE SG can perform as a heat sink when it has 

(continued)
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RCS Loops-MODE 5, Loops Filled 
B 3.4.7

BASES (continued) 

LCO an adequate water level and is OPERABLE in accordance with 
(continued) the SG Tube Surveillance Program.  

An OPERABLE RCS loop consists of at least one RCP providing 
forced flow for heat transport and an SG that is OPERABLE in 
accordance with the Steam Generator Tube Surveillance 
Program. An RCP is OPERABLE if it is capable of being 
powered and is able to provide forced flow if required.  

APPLICABILITY In MODE 5 with RCS loops filled, this LCO requires forced 
circulation to remove decay heat from the core and to 
provide proper boron mixing. One SDC train/RCS loop 
provides sufficient circulation for these purposes.  

Operation in other MODES is covered by: 

LCO 3.4.4, "RCS Loops-MODES 1 and 2"; 
LCO 3.4.5, "RCS Loops-MODE 3"; 
LCO 3.4.6, "RCS Loops-MODE 4"; 
LCO 3.4.8, "RCS Loops-MODE 5, Loops Not Filled"; 
LCO 3.9.4, "Shutdown Cooling (SDC) and Coolant 

Circulation-High Water Level" (MODE 6); and 
LCO 3.9.5, "Shutdown Cooling (SDC) and Coolant 

Circulation-Low Water Level" (MODE 6).  

ACTIONS A.1 and A.2 

If the required SDC train/RCS loop is inoperable and any SGs 
have secondary side water levels < 50% wide range, 
redundancy for heat removal is lost. Action must be 
initiated immediately to restore a second SDC train/RCS loop 
to OPERABLE status or to restore the water level in the 
required SGs. Either Required Action A.1 or Required 
Action A.2 will restore redundant decay heat removal paths.  
The immediate Completion Times reflect the importance of 
maintaining the availability of two paths for decay heat 
removal.  

B.1 and B.2 

If no SDC train/RCS loop is in operation, except as 
permitted in Note 1, all operations involvinq the reduction 
of RC& ,,ron eame,,,tratio, introduction of coolant into the 
RCS with boron concentration less than required to meet the 

(conti nued)
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RCS Loops-MODE 5, Loops Filled 
B 3.4.7 

BASES (continued) 

ACTIONS B.1 and B.2 (continued) 

minimum SDM of LCO,3.1.2 must be suspended. Action to 
restore one SDC train/RCS loop to operation must be 
initiated. Boron dilution recquires forced circulation for 
F1 ".pe. mix.,, and t*The required margin to criticality must 
not be reduced in this type of operation. Suspending the 
introduction into the RCS of coolant with boron 
concentration less than reauired to meet the minimum SDM of 
LCO 3.1.2 is reciuired to assure continued safe operation.  
With coolant added without forced circulation, unmixed 
coolant could be introduced to the core. however coolant 
added with boron concentration meetinq the minimum SDM 
maintains acceptable margin to subcritical operations., The 
immediate Completion Times reflect the importance of 
maintaining operation for decay heat removal.  

SURVEILLANCE SR 3.4.7.1 
REQUIREMENTS 

This SR requires verification every 12 hours that at least 
one SDC train/RCS loop is in operation. Verification 
includes flow rate, temperature, or pump status monitoring, 
which help ensure that forced flow is providing decay heat 
removal. The 12 hour Frequency has been shown by operating 
practice to be sufficient to regularly assess degradation 
and verify operation is within safety analyses assumptions.  
In addition, control room indication and alarms will 
normally indicate loop status.  

The SDC/RCS flow. is established to ensure that core outlet 
temperature is maintained sufficiently below saturation to 
allow time for swap over to the standby SDC train/RCS loop 
should the operating train be lost.  

SR 3.4.7.2 

Verifying the SGs are OPERABLE by ensuring their secondary 
side water levels are >_ 50% wide range ensures that 
redundant heat removal paths are available if the second SDC 
train/RCS loop is inoperable. The Surveillance is required 
to be performed when the LCO requirement is being met by use 
of the SGs. If both SDC trains are OPERABLE and one SDC 
train is in operation, this SR is not needed. The 12 hour 
Frequency has been shown by operating practice to be 
sufficient to regularly assess degradation and verify 
operation within safety analyses assumptions.  

(continued)
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RCS Loops-MODE 5, Loops Not Filled 
B 3.4.8 

BASES (continued) 

LCO The purpose of this LCO is to require a minimum of two SDC 
trains be OPERABLE and at least one of these trains be in 
operation. An OPERABLE train is one that is capable of 
transferring heat from the reactor coolant at a controlled, 
rate. Heat cannot be removed via the SDC System unless 
forced flow is used. A minimum of one running SDC pump 
meets the LCO requirement for one train in operation. An 
additional SDC train is required to be OPERABLE to meet the 
single failure criterion.  

Note 1 permits the SDC pumps to be de-energized for 
• 15 minutes when switching from one train to another. The 
circumstances for stopping both SDC pumps are to be limited 
to situations when the outage time is short and the core 
outlet temperature is maintained > 10'F below saturation 
temperature. The Note prohibits boron dilution with coolant 
at boron concentrations less than required to assure the SDM 
of LCO 3.1.2 is maintained ~or draining operations when SOC 
forced flow is stopped.  

Note 2 specifies the pump providing shutdown cooling may be 
de-energized for up to 1 hour per 8 hour period provided 1) 
nme peratioms are permitted that would ratus dilutiem of the 
reactor coolant system boron concentratio no operations are 
permitted that would cause introduction into the RCS.  
coolant with boron concentration less than reauired to meet 
the SOM of LCO 3.1.2, and 2) core sibbl-etoutlet temperature 
is maintained at least 10OF below saturation temperature.  

Note 3 allows one SDC train to be inoperable for a period of 
2 hours provided that the other train is OPERABLE and in 
operation. This permits periodic surveillance tests to be 
performed on the inoperable train during the only time when 
these tests are safe and possible.  

Note 4 specifies that a containment spray pump may be used 
in place of a low pressure safety injection pump in either 
or both shutdown cooling trains to provide shutdown cooling 
flow provided the reactor has been sub-critical for a period 
greater than 24 hours and the reactor coolant system is 
fully depressurized and vented in accordance with 
TS 3.4.12.1.  

(continued)
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RCS Loops-MODE 5, Loops Not Filled 
B 3.4.8

BASES (continued)

LCO 
(continued)

APPLICABILITY

An OPERABLE SDC train is composed of an OPERABLE SDC pump 
capable of providing forced flow to an OPERABLE SDC heat 
exchanger, along with the appropriate flow and temperature 
instrumentation for control, protection, and indication.  
SDC pumps are OPERABLE if they are capable of being powered 
and are able to provide flow if required.

In MODE 5 with loops not filled, this LCO requires core heat 
removal and coolant circulation by the SDC System.

Operation in other MODES is covered by:

LCO 
LCO 
LCO 
LCO 
LCO

3.4.4, 
3.4.5, 
3.4.6, 
3.4.7, 
3.9.4,

LCO 3.9.5,

"RCS'Loops-MODES 1 and 2"; 
"RCS Loops-MODE 3"; 
"RCS Loops-MODE 4"; 
"RCS Loops-MODE 5, Loops Filled"; 
"Shutdown Cooling (SDC) and Coolant 
Circulation-High Water Level" (MODE 6); and 

"Shutdown Cooling (SDC) and Coolant 
Circulation-Low Water Level" (MODE 6).

A.1

If the required SDC train is inoperable, redundancy for heat 
removal is lost. Action must be initiated immediately to 
restore a second train to OPERABLE status. The Completion 
Time reflects the importance of maintaining the availability 
of two paths for heat removal.  

B.1 and B.2 

If no SDC train is OPERABLE or in operation, except as 
provided in Note I or in Note 2, all operations involving 
introduction of coolant into the RCS with boron 
concentration less than required to meet the minimum SDM of 
LCO 3.1.2 the reduetion of RCS beren eameentration iiust be 
suspended. Action to restore one SDC train to OPERABLE 
status and operation must be initiated immediately. Boroi 
dilution recouires fareed eireulation- for proper mnixing and 
+The required margin to criticality must not be reduced in 
this type of operation. Suspendinq the introduction into 
the RCS of coolant with boron concentration less than 
required to meet the minimum SDM of LCO 3.1.2 is

(continued)

SAN ONOFRE--UNIT 2

ACTIONS

B 3.4-44 Amendment No. 2-



RCS Loops-MODE 5, Loops Not Filled B 3.4.8

BASES (continued) 

ACTIONS B.1 and B.2 (continued) 

required to assure continued safe operation. With coolant 
added without forced circulation, unmixed ~coolant-could be 
introduced to the core, however coolant added with boron 
concentration meetinq the minimum SDM maintains acceptable 
margin to subcritical operations. The immediate Completion 
Time reflects the importance of maintaining operation for 
decay heat removal.  

SURVEILLANCE SR 3.4.8.1 
REQUIREMENTS 

This SR requires verification every 12 hours that at least 
one SDC train is in operation. Verification includes flow 
rate, temperature, or pump status monitoring, which help 
ensure that forced flow is providing decay heat removal.  
The 12 hour Frequency has been shown by operating practice 
to be sufficient to regularly assess degradation and verify 
operation is within safety analyses assumptions.  

SR 3.4.8.2 

Verification that the required number of trains are OPERABLE 
ensures that redundant paths for heat removal are available 
and that additional trains can be placed in operation, if 
needed, to maintain decay heat removal and reactor coolant 
circulation. Verification is performed by verifying proper 
breaker alignment and indicated power available to the 
required pumps. The Frequency of 7 days is considered 
reasonable in view of other administrative controls 
available and has been shown to be acceptable by operating 
experience.  

REFERENCES 1. UFSAR, Section 5.4.7.
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AC Sources -Shutdown 

B 3.8.2 

BASES (continued) 

ACTIONS A.2.1, A.2.2, A.2.3. A.2.4, B.1, B.2, B.3, and B.4 
(continued) 

With the offsite circuit not available to the required train 
(Condition A), the option exists to declare all required 
features inoperable. Since this option may involve 
undesired administrative efforts, the allowance for 
sufficiently conservative actions is made. With the 
required DG inoperable (Condition B), the minimum required 
diversity of AC power sources is not available. It is, 
therefore, required to suspend CORE ALTERATIONS, movement of 
irradiated fuel assemblies, and operations involving 
positive reactivity additions whi, h would exceed limits 
specified in LCO 3.1.2 or LCO 2..9 The DeurdAcint 

ýuspend positive reactivity additions does not preclude 
actions to maintain -r inreiese reactor vessel invcrntory 
provided te,.qi,,d SDM is main~tain+edth~at could result-in 
loss of required SDM (Mode 5) or boron-concentration (Mode 
6). Suspendinq positive reactivity additions that couldýý 
result in failure to meet the minimum SDM or boron
concentration limit is required to assure-continued safe 
operation. Introduction of coolant inventory must be from 
sources that have a boron concentratio-n-qreater than what 
would be required in the RCS for minimum SDM or refueling 
boron concentration. This may result in an overall 
reduction in RCS boron concentration, but provides 
acceptable margin to maintaining subcritical operation.  
Introduction of temperature changes including temperature 
increases when operatinq with a positive MTC-must also be 
evaluated to ensure they do not result ina lo'ss of required 
SDM.  

Suspension of these activities does not preclude completion 
of actions to establish a safe conservative condition.  
These actions minimize the probability or the occurrence of 
postulated events. It is further required to immediately 
initiate action to restore the required AC sources and to 
continue this action until restoration is accomplished in 
order to provide the necessary AC power to the unit safety 
systems.  

Notwithstanding performance of the conservative Required 
Actions, the unit is still without sufficient AC power 
sources to operate in a safe manner. Therefore, action must 
be initiated to restore the minimum required AC power 
sources and continue until the LCO requirements are 
restored.  

(conti nued)
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AC Sources- Shutdown 
B 3.8.2 

BASES (continued) 

ACTIONS A.2.1, A.2.2, A.2.3, A.2.4, B.I. B.2, B.3, and B.4 
(continued) 

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required AC electrical power sources 
should be completed as quickly as possible in order to 
minimize the time during which the unit safety systems may 
be without sufficient power.  

Pursuant to LCO 3.0.6, the Distribution System's (LCO 
3.8.10) ACTIONS are not entered even if all AC sources to it 
are inoperable, resulting in de-energization. Therefore, 
the Required Actions of Condition A are modified by a Note 
to indicate that when Condition A is entered with no AC 
power to one ESF bus, the ACTIONS for LCO 3.8.10 must be 
immediately entered. This Note allows Condition A to 
provide requirements for the loss of the offsite circuit, 
whether or not a train is de-energized. LCO 3.8.10 provides 
the appropriate restrictions for the situation involving a 
de-energized train.  

SURVEILLANCE SR 3.8.2.1 
REQUIREMENTS 

SR 3.8.2.1 requires the SRs from LCO 3.8.1 that are 
necessary for ensuring the OPERABILITY of the AC sources in 
other than MODES 1, 2, 3, and 4. SR 3.8.1.17 is not 
required to be met because the required OPERABLE DG is not 
required to undergo periods of being synchronized to the 
offsite circuit. SR 3.8.1.20 is excepted because starting 
independence is not required with DG(s) that are not 
required to be OPERABLE.  

This SR is modified by a Note. The reason for the Note is 
to preclude requiring the OPERABLE DG from being paralleled 
with the offsite power network or otherwise rendered 
inoperable. With limited AC Sources available, a single 
event could unnecessarily compromise both the required 
circuit and the DG. The SRs listed in the Note are not 
required to be performed for the OPERABLE AC sources during 
Modes 5 and 6, and during movement of irradiated fuel 
assemblies. However, these AC sources are presumed to be 
able to meet these surveillances. If it is discovered 
(through analysis or unplanned events, for example) that 
the required AC sources could not meet these surveillances, 
then the equipment must be considered inoperable. Refer to 
the corresponding Bases for LCO 3.8.1 for a discussion of 
each SR.  

(continued)
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AC Sources -Shutdown 
B 3.8.2

REFERENCES 1. UFSAR, Chapter 15.
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DC Sources- Shutdown 
B 3.8.5 

BASES 

ACTIONS A.1, A.2.1, A.2.2. A.2.3, and A.2.4 (continued) 

positive reactivity additions). The Required Action to 
.u.pe.d positive reactivity additio-s does not preclude 
actions to maintain or increase reactor vessel inventory, 
provided the rcquired 5011 is maintained. that could result 
in loss of required SOM (Mode 5) or boron concentration 
(Mode 6)). Suspending positive reactivity additions that 
could result in 'failure to meet the minimum SDM or boron 
concentration limit is required to assure continued safe 
operation. Introduction of coolant inventory must be from 
sources that have a boron concentration greater than what
would be required in the RCS for minimum SDM or refueling 
boron concentration. This may result in an overall 
reduction in RCS boron concentration, but provides 
acceptable margin to maintaining subcritical-operation.  
Introduction of temperature changes including temperature 
increases when operating With a Positive MTC must also be 
evaluated to ensure they do not result in a loss of required 
SOM.  

Suspension of these activities shall not preclude completion 
of actions to establish a safe conservative condition.  
These actions minimize probability of the occurrence of 
postulated events.  

Notwithstanding performance of the above conservative h 
Required Actions, the unit is still without sufficient DC 
power sources to operate in a safe manner. Therefore, 
action must be initiated to restore the minimum required DC 
power sources and continue until the LCO requirements are 
restored.  

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required DC electrical power subsystems 
should be completed as quickly as possible in order to 
minimize the time during which the unit safety systems may 
be without sufficient power.  

B.1 

Condition B represents one train with a loss of ability to 
completely respond to an event, and a potential loss of 
ability to remain energized during normal operation. Since 
eventual failure of the battery to maintain the required 

(continued)

SAN ONOFRE--UNIT 2 B 3.8-58 Amendment No. -T



DC Sources- Shutdown 
B 3.8.5 

BASES 

ACTIONS B.1 (continued) 

battery cell parameters is highly probable, it is imperative 
that the operator's attention focus on minimizing the 
potential for complete loss of DC power to the affected 
train. The additional time provided by the Completion Time 
is consistent with the battery's capability to maintain its 
short term capability to respond to a design basis event.  

C.1 

If the battery cell parameters cannot be maintained within 
Category A limits, the short term capability of the battery 
is also degraded and the battery must be declared 
inoperable.  

SURVEILLANCE SR 3.8.5.1 
REQUIREMENTS 

SR 3.8.5.1 states that Surveillances required by SR 3.8.4.1 
through SR 3.8.4.8 are applicable in these MODES. See the 
corresponding Bases for LCO 3.8.4 for a discussion of each 
SR.  

This SR is modified by a Note which indicates that 
SR 3.8.4.6 (battery charger capacity), SR 3.8.4.7 (battery 
service test), and SR 3.8.4.8 (battery performance test), if 
expired, are not required to be performed for the OPERABLE 
DC subsystems in Modes 5 and 6, and during movement of 
irradiated fuel assemblies. However, the DC subsystems are 
presumed to be able to meet these surveillances. If it is 
discovered (through analysis or unplanned events, for 
example) that the charger and/or battery could not meet 
these surveillances, then the equipment must be considered 
inoperable.  

REFERENCES 1. UFSAR, Chapter 6.  

2. UFSAR, Chapter 15.
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Inverters - Shutdown 
B 3.8.8 

BASES (continued) 

ACTIONS A.1, A.2.1, A.2.2, A.2.3, and A.2.4 (continued) 

reactivity additions that couldresult in loss of-required..
&DM (Mode 5) or boron concentration (Mode 6). Suspending 
positive reactivity additions that could result in failure 
to meet the minimum SDM or boron concentration limit is 
required to assure continued safe operation. Introduction 
of coolant inventory must be from sources that have a boron 
concentration greater than what would be required in the RCS 
for minimum S)M or refueling boron concentration. This may 
result in an overall reduction in RCS boron concentration, 
but provides acceptable margin to maintainisn subcritical 
operation. Introduction of temperature changes including 
temperature increases when operating with a positive MTC 
must also be evaluated to ensure they do not result in a 
loss of required SDM.. The Required Aetion to susplnd 
positive reactivity additions does not pre)lude aetions to 
maintain o. inthease reactir vessel inventory, provided the 
required toM is maintaised. By the allowanceof the option 
to declare required features inoperable with the associated 
inverter(s) inoperable, appropriate restrictions will be 
implemented in accordance with the affected required 
features LCOs' Required ACTIONS. In many instances, this 
option may involve undesired administrative efforts.  
Therefore, the allowance for sufficiently conservative 
actions is made (i.e., to suspend CORE ALTERATIONS, movement 
of irradiated fuel assemblies, and operations involving 
positive reactivity additions).  

Suspension of these activities shall not preclude completion 
of actions to establish a safe conservative condition.  
These actions minimize the probability of the occurrence of 
postulated events. It is further required to immediately 
initiate action to restore the required inverters and to 
continue this action until restoration is accomplished in 
order to provide the necessary inverter power to the unit 
safety systems.  

Notwithstanding performance of the above conservative 
Required Actions, the unit is still without sufficient AC 
vital power sources to operate in a safe manner. Therefore, 
action must be initiated to restore the minimum required AC 
vital power source a-nd continue until the LCO requirements 
are restored.  

(conti nued)
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Inverters - Shutdown 
B 3.8.8

BASES (continued) 

ACTIONS A.1, A.2.1. A.2.2. A.2.3, and A.2.4 (continued) 

The Completion Time of immediately is consistent-with the.  
required times for actions requiring prompt attention. The 
restoration of the required inverters should be completed as 
quickly as possible in order to minimize the time the unit 
safety systems may be without power or powered from a 
constant voltage source transformer.  

SURVEILLANCE SR 3.8.8.1 
REQUIREMENTS 

This Surveillance verifies that the inverters are 
functioning properly with all required circuit breakers 
closed and AC vital buses energized from the inverter. The 
verification of proper voltage output ensures that the 
required power is readily available for the instrumentation 
connected to the AC vital buses. The 7 day Frequency takes 
into account the redundant capability of the inverters and 
other indications available in the control room that alert 
the operator to inverter malfunctions.  

REFERENCES 1. UFSAR, Chapter 6.  

2. UFSAR, Chapter 15.
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Distribution Systems- Shutdown 
B 3.8.10 

BASES (continued) 

ACTIONS A.1, A.2.1, A.2.2, A.2.3. A.2.4, and A.2.5 

..Although redundant required features may require redundant 
trains of electrical power distribution subsystems to be 
OPERABLE, one OPERABLE distribution subsystem train may be 
capable of supporting sufficient required features to allow 
continuation of CORE ALTERATIONS and fuel movement. By 
allowing the option to declare required features associated 
with an inoperable distribution subsystem inoperable, 
appropriate restrictions are implemented in accordance with 
the affected distribution subsystems LCO's Required Actions.  
In many instances, this option may involve undesired 
administrative efforts. Therefore, the allowance for 
sufficiently conservative actions is made (i.e., to suspend 
CORE ALTERATIONS, movement of irradiated fuel assemblies, 
and operations involving positive reactivity additions}-.  
that could result in loss of required SDM (Mode 5) or boron 
concentration (Mode 6)). Suspending positive reactivity 
additions that could result in failure to meet the minimum 
SDM or boron concentration limit is required to assure 
continued safe operation. Introduction of coolant inventory 
must be from sources that have a boron concentration _greater 
than what would be required in the RCS for minimum SDM or 
refueling boron concentration. This may result in an 
overall reduction in RCS boron concentration. but provides 
acceptable margin to maintaining subcritical operation.  
Introduction of temperature chanbes including temperature 
increases when operating with a positive MTC miust also be 
evaluated to ensure they do not result in a loss of required 
SDM.  

Suspension of these activities shall not preclude completion 
of actions to establish a safe conservative condition.  
These actions minimize the probability of the occurrence of 
postulated events. It is further required to immediately 
initiate action to restore the required AC and DC electrical 
power distribution subsystems and to continue this action 
until restoration is accomplished in order to provide the 
necessary power to the unit safety systems.  

Notwithstanding performance of the above conservative 
Required Actions, a required shutdown cooling (SDC) 
subsystem may be inoperable. In this case, these Required 
Actions of Condition A do not adequately address the 
concerns relating to coolant circulation and heat removal.  
Pursuant to LCO 3.0.6, the SDC ACTIONS would not be entered.  

(continued)
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Distribution Systems -Shutdown 

B 3.8.10 

BASES (continued) 

ACTIONS A.1, A.2.1. A.2.2. A.2.3, A.2.4, and A.2.5 (continued) 

Therefore, the Required Actions of ConditionA.di.rect 
declaring SDC inoperable, which results in taking the 
appropriate SDC actions.  

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required distribution subsystems should 
be completed as quickly as possible in order to minimize the 
time the unit safety systems may be without power.  

SURVEILLANCE SR 3.8.10.1 
REQUIREMENTS 

This Surveillance verifies that the AC, DC, and AC vital bus 
electrical power distribution system is functioning 
properly, with all the buses energized. The verification of 
proper voltage availability on the buses ensures that the 
required power is readily available for motive as well as 
control functions for critical system loads connected to 
these buses. The 7 day Frequency takes into account the 
redundant capability of the electrical power distribution 
subsystems, and other indications available in the control 
room that alert the operator to subsystem malfunctions.  

REFERENCES 1. UFSAR, Chapter 6.  

2. UFSAR, Chapter 15.
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Boron Concentration 
B 3.9.1 

BASES (continued) 

LCO COLR ensures a core keff of • 0.95 is maintained during 
(continued) fuel handling operations. Violation of the LCO could lead 

to an inadvertent criticality during MODE 6.1.  

APPLICABILITY This LCO is applicable in MODE 6 to ensure that the fuel in 
the reactor vessel will remain subcritical. The required 
boron concentration ensures a k < 0.95. Above MODE 6, 
LCO 3.1.1, "SHUTDOWN MARGIN (SDk{)-T * > 200°F," and 
LCO 3.1.2, "SHUTDOWN MARGIN-Tavg < 2U0°F,' ensure that an 
adequate amount of negative reactivity is available to shut 
down the reactor and to maintain it subcritical.  

ACTIONS A.1 and A.2 

Continuation of CORE ALTERATIONS or positive reactivity 
additions (including actions to reduce boron concentration) 
is contingent upon maintaining the unit in compliance with 
the LCO. If the boron concentration of any coolant volume 
in the RCS, or the refueling canal is less than its limit, 
all operations involving CORE ALTERATIONS or positive 
reactivity additions must be susoended immediatelv.  
Ooerations that individuall• add limited DOsitive reactivity 
(e.a.. temoerature fluctuations from inventory additioin or' 
temoerature control fluctuations)- but when combined-with 
all other ooerations affectinci core. reactivitv (e.o-, 
intentional borationl result in overall net neoative 
reactivity addition, are not precluded by this action.  

Temperature fitietuations asseeiated with mainta~ining the 

Suspension of CORE ALTERATIONS and positive reactivity 
additions shall not preclude moving a component to a safe 
position.  

A.3 

In, addition to immediately suspending CORE ALTERATIONS 0-r 
and positive reactivity additions, boration to restore the-
concentration must be initiated immediately.  

In determining the required combination of boration flow 
rate and concentration, there is no unique design basis 
event that must be satisfied. The only requirement is to 
restore the boron concentration to its required value as 

(continued)
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Nuclear Instrumentation 
B 3.9.2 

BASES (continued) 

APPLICABILITY In MODE 6, the SRMs must be OPERABLE to determine changes in 
core reactivity. There is no other direct means available 
to check core reactivity levels.  

In MODES 3, 4, and 5, the installed source range detectors 
and circuitry are required to be OPERABLE by LCO 3.3.13, 
"Source Range Monitors." 

ACTIONS A.1 and A.2 

With only one SRM OPERABLE, redundancy has been lost. Since 
these instruments are the only direct means of monitoring 
core reactivity conditions. CORE ALTERATIONS and ".sIi-ye 
reacttivity additions introduction of coolant into the RCS 
with boron concentration less than reauired to meet the 
minimum boron concentration of LCO 3.9.1 must-be susDended 
immediatelv. Susoendina o•sitive reactivit viadditions that 
could result in failure to meet the minimum boron 
concentration limit is recuired to assure continued safe 
oDeration. Introduction of coolant inventorv must be from 
sources that have a boron concentration cireater than what 
would be reauired in the RCS for minimum refuelinci boron 
concentration. This mav result in an overall. reduction in 
RCS boron concentration. but Drovides acceptable margin to 
maintaining subcritical operation.- Performance of-Requir6d 
Action A.1 shall not preclude completion of movement of a 
component to a safe position.  

Temperature fluctuations associated with maintaining the 
plant status are permissible provided they remain within 
limits established for the plant conditions.  

B.1 

With no SRM OPERABLE, actions to restore a monitor to 
OPERABLE status shall be initiated immediately. Once 
initiated, actions shall be continued until an SRM is 
restored to OPERABLE status.  

B.2 

With no SRM OPERABLE, there is no direct means of detecting 
changes in core reactivity. However, since CORE ALTERATIONS 
and positive reactivity additions are not to be made, the 
core reactivity condition is stabilized until the SRMs are 
OPERABLE. This stabilized condition is determined by 
performing SR 3.9.1.1 to verify that the required boron 
concentration exists.  

(continued)
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SDC and Coolant Circulation-High Water Level 
B 3.9.4

BASES (continued)

LCO 
(continued)

APPLICABILITY

The flow path starts in one of the RCS hot legs and is 
returned to the RCS cold legs.  

The LCO is modified by two Notes. With the upper guide 
structure removed from the reactor vessel Note 1 allows the 
required operating SDC loop to be removed from service for 
up to 2 hours in each 8 hour period, provided that: 

a. The maximum RCS temperature is maintained • 140 °F.  
b. No operations are permitted that would ea•i a....  

reducti•neifdilute the RCS boron concentration to less: 
than that req~uired to meet the minimum required bor Ion 
concentration of LCO, 3.9.1..  

c. The capability to close the containment penetrations 
with direct access to the outside temperature within 
the calculated time to boil is maintained.  

d. The reactor cavity water level is maintained Ž 20 feet 
above the top of the reactor pressure vessel flange, 
or, for core alterations, Ž 23 feet above the top of 
the reactor pressure vessel flange.  

This permits operations such as core mapping or alterations 
in the vicinity of the reactor vessel hot leg nozzles, RCS 
to SDC isolation valve testing, and inservice testing of 
LPSI system components. During this 2 hour period, decay 
heat is removed by natural convection to the large mass of 
water in the refueling canal.  

Note 2 allows Operations to use a containment spray pump in 
place of a low pressure safety injection pump to provide 
shutdown cooling flow.

One SDC loop must be in operation in MODE 6, with the water 
level Ž 20 ft above the top of the reactor vessel flange, 
to provide decay heat removal. Requirements for the SDC 
System in other MODES are covered by LCOs in Section 3.4, 
Reactor Coolant System (RCS), and Section 3.5, Emergency 
Core Cooling Systems (ECCS). SDC loop requirements in 
MODE 6, with the water level < 20 ft above the top of the 
reactor vessel flange, are located in LCO 3.9.5, "Shutdown 
Cooling (SDC) and Coolant Circulation-Low Water Level."

ACTIONS SDC loop requirements are met by having one SDC loop 
OPERABLE and in operation, except as permitted in the Note 
to the LCO.  

(continued)
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SDC and Coolant Circulation-High Water Level 
B 3.9.4 

BASES (continued) 

ACTIONS A.1 (conti nued) 
If SDC loop requirements are not met, there will be no 
forced circulation to provide mixinq to establish uniform 
boron concentrations. Suspendinq positive reactivity 
additions that could result in failure to meet the minimum 
boron concentration limit is required to assure continued 
safe oDeration. Introduction of coolant inventory must be 
from sources that have a boron concentration qreater than 
what would be required in the RCSnfor minimum refueling 
boron concentration. This may result in an overall 
reduction in RCS boron concentration. but crovidesc 
acceotable margin to maintaining subcritical 
operation.Reduoed boron teowantratibvs tea ocur through the 
addition of water with a lower boron tonentration than thvts 
lantaiged in the RaS. Therefore, aetions that redupe boron 

eanyentration shall be suspended imamediately.  

A.2 

If SDC loop requirements are not met, actions shall be taken 
immediately to suspend loading irradiated fuel assemblies in 
the core. With no forced circulation cooling, decay heat 
removal from the core occurs by natural convection to the 
heat sink provided by the water above the core. A minimum 
refueling water level of 20 ft above the reactor vessel 
flange provides an adequate available heat sink. Suspending 
any operation that would increase the decay heat load, such 
as loading a fuel assembly, is a prudent action under this 
condition.  

A.3 

If SOC loop requirements are not met, actions shall be 
initiated and continued in order to satisfy SOC loop 
requirements.  

A.4 

If SOC loop requirements are not met, all containment 
penetrations to the outside atmosphere must be closed to 
prevent fission products, if released by a loss of decay 
heat event, from escaping the containment build~ing. The 
4 hour or within the calculated time to boil Completion Time 
allows fixing most SOC problems without incurring the 
additional action of violating the containment atmosphere.  

(conti nued)
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SDC and Coolant Circulation-Low Water Level 
B 3.9.5 

BASES (continued) 

ACTIONS A.1 and A.2 

When two SDC loops are operable and if one SDC loop becomes 
inoperable, actions shall be immediately initiated and 
continued until the SDC loop is restored to OPERABLE status 
and to operation, or until > 20 ft of water level is established above the reactor vessel flange. When the water 
level is established at > 20 ft above the reactor vessel 
flange, the Applicability will change to that of LCO 3.9.4, 
"Shutdown Cooling and Coolant Circulation-High Water 
Level," and only one SDC loop is required to be OPERABLE and 
in operation. An immediate Completion Time is necessary for 
an operator to initiate corrective actions.  

B.1 

When one loop of the SDC is operable with requirements 1-8 
satisfied and the SDC loop becomes inoperable or any of the 
8 requirements are not met, actions shall be immediately 
initiated to establish a water level > 20 feet above the 
reactor flange. When the water level is established at > 20 
feet above the reactor vessel flange, the applicability will 
change to that of LCO 3.9.4, "Shutdown Cooling and Coolant 
Circulation-High Water Level," and only one SDC loop is 
required to be OPERABLE and in operation. An immediate 
Completion Time is necessary for an operator to initiate 
corrective actions.  

C.1 

If no SDC loop is in operation or no SDC loops are OPERABLE, 
there will be no forced circulation to provide mixing to 
establish uniform boron concentrations. Redueed be 
eaneentrations eam oeeur by the addition of water with lower 
boron e .n-entrati"n than that cantained i" the MS.  
Therefore, aetions that reduee boron cnent ratian shall be 
susipemded imniediate!ly.Suspendinq positive reactivity 
additions that could result in failure to meet the minimuin: 
boron concentration limit is reqjuired to assure continued 
safe operation. Introduction of coolant inventory must be 
from sources that have a boron concentration greater than 
what would be required in the RCS for minimum refueling 
boron concentration. This may result in an overall 
reduction in RCS boron concentration, but provides 
acceptable margin to maintaining subcritical operation.  

(conti nued)
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SDC and Coolant Circulation-Low Water Level 
B 3.9.5 

BASES (continued) 

ACTIONS C.2 
(continued) 

If no SDC loop is in operation or no SDC loops are OPERABLE, 
actions shall be initiated immediately and continued without 
interruption to restore one SDC loop to OPERABLE status and 
operation. Since the unit is in Conditions A and B 
concurrently, the restoration of two OPERABLE SDC loops and 
one operating SDC loop should be accomplished expeditiously.  

C.3 

If SDC loops requirements are not met, all containment 
penetrations to the outside atmosphere must be closed to 
prevent fission products, if released by a loss of decay 
heat event, from escaping the containment building. The 
4 hour or within the calculated time toboil Completion Time 
allows fixing most SDC problems without incurring the 
additional action of violating the containment atmosphere.  

SURVEILLANCE SR 3.9.5.1 
REQUIREMENTS 

This Surveillance demonstrates that one SDC loop is 
operating and circulating reactor coolant. The flow rate is 
determined by the flow rate necessary to provide sufficient 
decay heat removal capability and to prevent thermal and 
boron stratification in the core. In addition, this 
Surveillance demonstrates that the other SDC loop is 
OPERABLE.  

In addition, during operation of the SDC loop with the water 
level in the vicinity of the reactor vessel nozzles, the SDC 
loop flow rate determination must also consider the SDC pump 
suction requirements. The Frequency of 12 hours is 
sufficient, considering the flow, temperature, pump control, 
and alarm indications available to the operator to monitor 
the SDC System in the control room.  

Verification that the required loops are OPERABLE and in 
operation ensures that loops can be placed in operation as 
needed, to maintain decay heat and retain forced 
circulation. The Frequency of 12 hours is considered 
reasonable, since other administrative controls are 
available and have proven to be acceptable by operating 
experience.  

REFERENCE 1. UFSAR, Section 7.4.

Amendment No. 127 06n/03/94SAN ONOFRE--UNIT 2 B 3.9-24a
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Boration Systems - Shutdown 
3.1.10

3.1 REACTIVITY CONTROL SYSTEMS

3.1.10 Boration Systems

LCO 3.1.10 

APPLICABILITY:

- Shutdown

One RCS boron injection flow path shall be OPERABLE.  

MODES 5 and 6.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. No boron injection A.1 - -------- NOTE -------- Immediately 
flow path OPERABLE. Plant temDerature 

chancres are allowed 
orovided the temo
erature chancre is 
accounted for in the 
calculated SDM.  

Suspend all 
operations involving 
CORE ALTERATIONS or 
positive reactivity 
changes.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

------------- NOTE---------------
Only required when the Refueling Water 
Storage Tank (RWST) is the source of 
borated water and the outside temperature 
is < 40°F or > 1000F.  

SR 3.1.10.1 Verify RWST temperature is within limits. 24 hours 

SR 3.1.10.2 Verify volume of available borated water is 7 days 
within limits.  

(continued)
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ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. CRIS Manual Trip, 
Actuation Logic, or 
required control room 
airborne radiation 
monitors inoperable in 
MODE 5 or 6, or during 
movement of irradiated 
fuel assemblies.

B.1 - --------NOTE------
Place CREACUS in 
isolation mode if 
automatic transfer to 
isolation mode 
inoperable.

Place one CREACUS 
train in emergency 
mode.  

OR 

B.2.1 Suspend movement of 
irradiated fuel 
assemblies.  

AND

B.2.2 -------------------NOTE -------
Limited oiant control: 
ooerations are 
allowed Drovided the 
chancqes are accounted 
for i n the calculated.  
SDM.  

Suspend positive 
reactivity additions.

Immediately 

Immediately 

Immediately

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.3.9.1 Perform a CHANNEL CHECK on the required 12 hours 
control room airborne radiation monitor 
channel.  

(continued)

Amendment No. l16,151

CRIS 
3.3.9
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Source Range Monitoring Channels 
3.3.13

3.3 INSTRUMENTATION 

3.3.13 Source Range Monitoring Channels

LCO 3.3.13 , 

APPLICABILITY:

Two channels of source range monitoring instrumentation 
shall be OPERABLE.  

MODES 3, 4, and 5, with the reactor trip circuit breakers 
open or Control Element Assembly (CEA) Drive System not 
capable of CEA withdrawal.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required A.1 - --------NOTE--------- Immediately 
channels inoperable. Limited Dlant control.  

oDerations are 
allowed provided the.  
chanqes are accounted 
for in the calculated 
SDM.  

Suspend all 
operations involving 
positive reactivity 
additions.  

AND 

A.2 Perform SDM 4 hours 
verification in 
accordance with AND 
SR 3.1.1.2, if 
T q > 200°F, or Once per 
SR 3.1.2.1, if 12 hours 
Tavg _< 200'F. thereafter

SAN ONOFRE--UNIT 3 3.3-51 Amendment No. +7



RCS Loops-MODE 3 
3.4.5

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.5 RCS Loops-MODE 3

LCO 3.4.5 Two RCS loops shall be OPERABLE and one RCS loop shall be in 
operation.  

-------------------- ------NOTE-----------------------
All reactor coolant pumps may be de-energized for • 1 hour 
per 8 hour period, provided:

a. No operations are pemrnittc. that wetuie eause reautietio 
of the Re- bccr ccentratian. andNo operations are 
permitted t'hat-w~oul1d cause introduction into the RCS.  
coolant with boron concentration less than required to 
meet the SDM of LCO 3.1.1; and

b. Core outlet temperature is maintained at least 10'F 
below saturation temperature.

APPLICABILITY: MODE 3.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One required RCS loop A.1 Restore required RCS 72 hours 
inoperable, loop to OPERABLE 

status.  

B. Required Action and B.1 Be in MODE 4. 12 hours 
associated Completion 
Time of Condition A 
not met.  

(continued)

SAN ONOFRE--UNIT 3
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RCS Loops-MODE 3 
3.4.5

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME 

C. No RCS loop OPERABLE. C.1 Suspen a!-+ Immediately 
operations involving 

OR a reduction of RCS 
boron eoneentration.  

No RCS loop in Susoend ooerations 
operation. that would cause 

introduction into the 
RCS. coolant with 
boron concentration 
less than reuuired to 
meet SDM of LCQ 
3.1.1.  

AND 
Immediately 

C.2 Initiate action to 
restore one RCS loop 
to OPERABLE status 
and operation.  

SURVEILLANCE REQUIREMENTS.  

SURVEILLANCE FREQUENCY 

SR 3.4.5.1 Verify required RCS loop is in operation. 12 hours 

SR 3.4.5.2 Verify secondary side water level in each -12 hours 
steam generator > 50% (wide range).  

SR 3.4.5.3 Verify correct breaker alignment and 7 days 
indicated power available to the required 
pump that is not in operation.

SAN ONOFRE--UNIT 3 3.4-17 Amendment No. 1-



RCS Loops-MODE 4 
3.4.6 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.6 RCS Loops-MODE 4 

LCO 3.4.6 Two loops or trains consisting of any combination of RCS loops 
and shutdown cooling (SDC) trains shall be OPERABLE and at 
least one loop or train shall be in operation.  

----------------------------- NOTES---------------------
1. All reactor coolant pumps (RCPs) and SDC pumps may be 

de-energized for • 1 hour per 8 hour period, provided: 

a. No operations are permitted that would eause 
reduction of the RCS boron concentration. amdNo 
oerations are opermitted that would cause 
introduction into the RCS, coolant with boron 
concentration less than required to meet the S:M of 
LCO 3.1.1; and 

b. Core outlet temperature is maintained at least 10'F 
below saturation temperature.  

2. No RCP shall be started with any RCS cold leg 
temperature • ý2460F unless: 

a. Pressurizer water volume is < 900 ft', or 

b. Secondary side water temperature in each steam 
generator (SG) is < 100°F above each of the RCS cold 
leg temperatures.  

APPLICABILITY: MODE 4.

SAN ONOFRE--UNIT 3 3.4-18 Amendment No.+&



RCS Loops-MODE 4 
3.4.6

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One required RCS loop A.1 Initiate action to Immediately 
inoperable, restore a second loop 

or train to OPERABLE 
AND status.  

Two SDC trains 
inoperable.  

B. One required SDC train B.1 Be in MODE 5. 24 hours 

inoperable.  

AND 

Two required RCS loops 
inoperable.  

C. Required RCS loop(s) C.1 stispefd a!1- Immediately 
or SDC train(s) operations involving 
inoperable, redu'tion of RC" 

boron concce-ntroti on.  
OR Susnend operations 

that would cause 
No RCS loop or SDC introduction into the 
train in operation. RCS. coolant with 

boron concentration 
less than reauired to 
meet SDM of LCO 

AND 

C.2 Initiate action to Immediately 
restore one loop or 
train to OPERABLE 
status and operation.

SAN ONOFRE--UNIT 3 3.4-19 Amendment No.+&



RCS Loops-MODE 5, Loops Filled 
3.4.7 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.7 RCS Loops-MODE 5, Loops Filled 

LCO 3.4.7 At least one of the following loop(s)/trains listed below 
shall be OPERABLE and in operation: 

a. Reactor Coolant Loop 1 and its associated steam 
generator and at least one associated Reactor Coolant 
Pump; 

b. Reactor Coolant Loop 2 and its associated steam 
generator and at least one associated Reactor Coolant 
Pump; 

c. Shutdown Cooling Train A; or 

d. Shutdown Cooling Train B 

One additional Reactor Coola'nt Loop/shutdown cooling train 
shall be OPERABLE, or 

The secondary side water level of each steam generator shall 
be greater than 50% (wide range).  

---------------------------- NOTES ---------------------
1. All reactor coolant pumps (RCPs) and pumps providing 

shutdown cooling may be de-energized for • 1 hour per 
8 hour period, provided: 

a. No operations are permitted that would eause 
redultiow of the Rat buron eeneentration; andNo 
oDerations are Dermitted that twoudtcause 
introduction into the RCS, coolant with boron 
concentration less than required to meet the SOM of 
LCO 3.1.2; and 

b. Core outlet temperature is maintained at least 10OF 
below saturation temperature.  

2. One required SDC train may be inoperable for up to 
2 hours for surveillance testing provided that the other 
SDC train or RCS loop is OPERABLE and in operation.  

3. One required RCS loop may be inoperable for up to 2 
hours for surveillance testing provided that the other 
RCS loop or SDC train is OPERABLE and in operation.  

(continued)
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RCS Loops-MODE 5, Loops Filled 
3.4.7

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. No SDC train/RCS loop B.1 &uspemd-a! Immediately 
in operation. .peratians i-v.l.i.g 

reduetion in RCS 
Iborom eencentration.  
Suspend oDerations 
that would cause 
introduction into the 
RCS -coolant with 
boron concentration 
less than reciuired to 
meet SDM of LCO 

AND 

B.2 Initiate action to Irmnediately 
restore required SDC 
train/RCS loop to 
operation.  

SURVEILLANCE REQUIREMENTS _________ 

SURVEILLANCE FREQUENCY 

SR 3.4.7.1 Verify at least one RCS loop or SDC train 12 hours 
is in operation.  

SR 3.4.7.2 Verify required SG secondary side water 12 hours 
level is > 50% (wide range).  

SR 3.4.7.3 Verify the second required RCS loop, SDC 7 days 
train or steam generator secondary is 
OPERABLE.

Amendment No. 6,-1-3-9SAN ONOFRE--UNIT 3 3.4-23



RCS Loops-MODE 5, Loops Not Filled 
3.4.8 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.8 RCS Loops-MODE 5, Loops Not Filled 

LCO 3.4.8 Two shutdown cooling (SDC) trains shall be OPERABLE and at 
least one SDC train shall be in operation.  

------------------------- NOTES---------------------
1. All SDC pumps may be de-energized for _< 15 minutes when 

switching from one train to another provided: 

a. The core outlet temperature is maintained > 100 F 
below saturation temperature; 

b. No aperatins are permitted that would eaus R 
reduetion of the RCS boron1 eameentration.. andNo 
owerations are permitted that would cause 
introduction into the RCS. coolant with boron-
concentration less than required to meet the SIDM of 
LCO 3.1.2; and 

c. No draining operations to further reduce the RCS 
water volume are permitted.  

2. The pump providing shutdown cooling may be de-energized 
for < 1 hour per 8 hour period provided: 

a. The core outlet temperature is maintained > 10OF 
below saturation temperature; and 

b. No Cperations are permitted that would rause a 
reduetinc of the hbren othrDenrtri is 
oDerations are s ermitted that would causeofalw 
introduction into the RCS, coolant with boron 
concentration less th~an required to meet the SDM of 
LCO 3.1.2.  

3. One SOC train may be inoperable for :g 2 hours for 
surveillance testing provided the other SDC train is 
OPERABLE and in operation.  

4. A containment spray pump may be used in place of a low
pressure safety injection pump in either or both 
shutdown cooling trains to provide shutdown cooling flow 
provided the reactor has been sub-critical for a period 
> 24 hours and the RCS is fully depressurized and vented 
in accordance with LCO 3.4.12.1.  

APPLICABILITY: MODE 5 with RCS loops not filled.

SAN ONOFRE--UNIT 3 3.4-24 Amendment No.+&



RCS Loops-MODE 5, Loops Not Filled 
3.4.8

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One SDC train A.1 Initiate action to Immediately 
inoperable, restore SDC train to 

OPERABLE status.  

B. Both SDC trains B.1 Ses-end-a4 Immediately 
inoperable. ,peratics involving 

reduetion of RC2 
OR bran . n.en.trati....  

Suspend operations 
No SDC train in that would cause 
operation. introduction into the 

RCS, coolant with 
boron concentration 
less than reciuired to 
meet SDM of LCO 
3.1.2.  

AND 

B.2 Initiate action to Immediately 
restore one SDC train 
to OPERABLE status 
and operation.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.8.1 Verify at least one SDC train is in 12 hours 
operation.  

SR 3.4.8.2 Verify correct breaker alignment and 7 days 
indicated power available to the required 
SDC pump that is not in operation.

SAN ONOFRE--UNIT 3 3.4-25 Amendment No. +-&--



AC Sources-Shutdown 
3.8.2

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. (continued) A.2.2 Suspend movement of Immediately 
irradiated fuel 
assemblies.  

AND 

A.2.3 initiate ation to Immediately 
suspen~d operation~s 
invcving positive 

Suspend operations 
involvinq positive 
reactivity additions 
that could result in 
loss of required SDM 
or boron 
concentration.  

AND 

A.2.4 Initiate action to Immediately 
restore required 
offsite power circuit 
to OPERABLE status.

SAN ONOFRE--UNIT 3 3.8-18 Amendment No.



AC Sources -Shutdown 
3.8.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME 

B. One required DG 
inoperable. B.1 Suspend CORE Immediately 

ALTERATIONS.  

AND 

B.2 Suspend movement of Immediately 
irradiated fuel 
assemblies.  

AND 

B.3 initiate a'ti-n to Immediately 
suspend operations 
i nvolving positive 
reaetivity additiensy.  
Susioend ooerati ons 
involvinq positive 
reactivity addi tions 
that could result in 
loss of required.SDM 
or boron 
concentration.  

AND 

B.4 Initiate action to Immediately 
restore required DG 
to OPERABLE status.

SAN ONOFRE--UNIT 3 3.8-18a Amendment No.+4&



DC Sources -Shutdown 

3.8.5

ACTIONS (continued) 

3.8 ELECTRICAL POWER SYSTEMS 

3.8.5 DC Sources-Shutdown

LCO 3.8.5 

APPLICABILITY:

DC electrical power subsystem shall be OPERABLE to support 
the DC electrical power distribution subsystem(s) required 
by LCO 3.8.10, "Distribution Systems-Shutdown." 

MODES 5 and 6, 
During movement of irradiated fuel assemblies.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One battery or 
associated control 
equipment or cabling 
inoperable.

A. 1 Declare affected 
required feature(s) 
inoperable.

OR 

A.2.1 Suspend CORE 
ALTERATIONS.  

AND 

A.2.2 Suspend movement of 
irradiated fuel 
assemblies.  

AND 

A.2.3 initiate a-tion to 
suspend ,peratin5S 
invclving positive 
,reactivity additionis-.  
Suspend ooeratioisý 
involvinqc Dositive 
reactivity additions 
that could result in 
loss of required SDM 
or boron 
concentration.

AND

Immediately 

Immediately 

Immediately 

Immediately 

(continued)
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Inverters - Shutdown 
3.8.8

ACTIONS (continued) 

3.8 ELECTRICAL POWER SYSTEMS 

3.8.8 Inverters -Shutdown

LCO 3.8.8 

APPLICABILITY:

Required inverters shall be OPERABLE to support the onsite 
Class 1E AC vital bus electrical power distribution 
subsystem(s) required by LCO 3.8.10, "Distribution 
Systems- Shutdown." 

MODES 5 and 6, 
During movement of irradiated fuel assemblies.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required A.1 Declare affected Immediately 
inverters inoperable, required feature(s) 

inoperable.  

OR 

A.2.1 Suspend CORE Immediately 
ALTERATIONS.  

AND 

A.2.2 Suspend movement of Immediately 
irradiated fuel 
assemblies.  

AND 

A.2.3 initiate a-tion to Immediately 
usenld operatiams 

inv.1flving positive 
reaetivity additions-.  
SusDend ooerations 
involvinci iositive 
reactivity additions 
that could result in 
loss of required 5DM 
or boron 
concentration.  

AND (conti nued)
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Distribution Systems -Shutdown 

3.8.10

ACTIONS (continued) 

3.8 ELECTRICAL POWER SYSTEMS 

3.8.10 Distribution Systems-Shutdown

LCO 3.8.10 

APPLICABILITY:

The necessary portion of AC, DC, and AC vital bus electrical 
power distribution subsystems shall be OPERABLE to support 
equipment required to be OPERABLE.  

MODES 5 and 6, 
During movement of irradiated fuel assemblies.

ACTIONS

CONDITION R REQUIRED ACTION COMPLETION TIME

A. One or more required 
AC, DC, or AC vital 
bus electrical power 
distribution 
subsystems inoperable.

A.1 Declare associated 
supported required 
feature(s) 
inoperable.

OR 

A.2.1 Suspend CORE 
ALTERATIONS.  

AND 

A.2.2 Suspend movement of 
irradiated fuel 
assemblies.  

AND 

A.2.3 initiate a-tion to 
.suspe•d operations 

i1nvolving positive

Suspe'nd op'eur'atio'ns 
involvinq positive 
reactivity additions 
that could result in 
loss of required SDM 
or boron 
concentration.

AND

Immediately 

Immediately 

Immediately 

Immediately 

(continued)
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Nuclear Instrumentation 
3.9.2

ACTIONS (continued) 

3.9 REFUELING OPERATIONS 

3.9.2 Nuclear Instrumentation

LCO 3.9.2 

APPLICABILITY:

Two source range monitors (SRMs) shall be OPERABLE.  

MODE 6.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One SRM inoperable. A.1 Suspend CORE Immediately 

ALTERATIONS.  

AND 

A.2 S.sp.nd positive Immediately 
reaBtivity additions--.  
Suspend operations 
that would cause 
introduction into the 
RCS. coolant with 
boron concentration
less than reguired to 
meet the boron 
concentration of LCO 
3.9.1.  

B. Two SRMs inoperable. B.1 Initiate actions to Immediately 
restore one SRM to 
OPERABLE status.  

AND 

B.2 Perform SR 3.9.1.1. 4 hours 

AND 

Once per 
12 hours 
thereafter

SAN ONOFRE--UNIT 3 3.9-2 Amendment No. ++-1--



SDC and Coolant Circulation-High Water Level 
3.9.4 

3.9 REFUELING OPERATIONS 

3.9.4 Shutdown Cooling (SDC) and Coolant Circulation-High Water Level

LCO 3.9.4 One SDC loop shall be OPERABLE and in operation.

------------------- ------NOTES----------------------
With the upper guide structure removed from the reactor 
vessel the required SDC loop may be removed from operation 
for • 2 hours per 8-hour period, provided: 

a. The maximum RCS temperature is maintained • 140'F.  
b. No operations are permitted that would cause a redtt 

o-Fintroduction into the RCS. coolant with boron 
concentration less than that reouired-to meet the 
minimum required boron concentration of LCO 3.9.1.  

C. The capability to close the containment penetrations 
with direct access to the outside atmosphere within the 
calculated time to boil is maintained.  

d. The reactor cavity water level is maintained Ž 20 feet 
above the top of the reactor pressure vessel flange, or, 
for core alterations, Ž 23 feet above the top of the 
reactor pressure vessel flange.  

-------------------- ------NOTE-----------------------
A containment spray pump may be used in place of a low 
pressure safety injection pump in either or both shutdown 
cooling loops to provide shutdown cooling flow.

APPLICABILITY: MODE 6 with the water level > 
vessel flange.

20 ft above the top of reactor

Amendment No. 116,144SAN ONOFRE--UNIT 3 3.9-6



SDC and Coolant Circulation-High Water Level 
3.9.4

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. SDC loop A.1 Suspend operations Immediately 
requirements not i .... n"-
met. re "-e i"n " 

reactor ecl art 
baren 
ermeentrat ion.  
SusDend oDerations 
that would cause 
introduction into 
the RCS, coolant 
with boron 
concentration less 
than reqiuired to 
meet the boron 
concentration of 
LCO 3.9.1.  

AND 

______________________ _____________________(conti nued)

Amendment No. 116,144SAN ONOFRE--UNIT 3 3.9-6a



SDC and Coolant Circulation- Low Water Level 
3.9.5

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One SDC loop A.1 Initiate action to Immediately 
inoperable, restore SDC loop to 

OPERABLE status.  
(Applicable to initial 
conditions of two shutdown OR 
cooling loops OPERABLE) 

A.2 Initiate actions to Immediately 
establish > 20 ft of 
water above the top 
of reactor vessel 
flange.  

B. One SDC loop operable, B.1 Initiate actions to Immediately 
less than 20 feet of establish >_ 20 feet 
water above the of water.  
reactor vessel flange 
and any of the 8 
requirements not met 

(Applicable to initial 
conditions of one shutdown 
cooling loop OPERABLE and 
operating with 
requirements 1-8) 

C. No SDC loop OPERABLE C.1 Suspend operations Immediately 
or in operation. .rvcving a rezluetion 

in reaetr ,oelant 
boron eoncerntratio11.  
Susiend o-erations 
that would cause 
introduction into the 
RCS. coolant with 
boron concentration 
less than reauired to 
meet the boron 
concentrat'ion -of LCO 
3.9.1.  

AND (conti nued)
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Boration Systems - Shutdown 
B 3.1.10 

BASES (continued) 

ACTION A.1 

With no boron injection flow path to the reactor coolant 
System OPERABLE, all operations involving CORE ALTERATIONS 
or positive reactivity changes shall be suspended 
immediately ,t,,u csderation of te,,Deratur 
fAbteraonin Reouired Action A.1 is modified by a note 
which oermit s blant temoerature chances Drovided the 
temoerature chance is accounted for in the calculated SDM.  
Introduction of temoerature chanaes. includini temherature 
increases when a oositive MTC exists. must be evaluated to 
ensure they do not result in a loss of required SDM.  

A boron injection flow path is not OPERABLE if it is not 
capable of performing its boron injection function. In 
consideration of the stable reactor configuration and the 
initial boron concentration, a core alteration is the only 
possible source for a significant increase in reactivity.  

SURVEILLANCE SR 3.1.10.1. SR 3.1.10.2. and SR 3.1.10.3 REQUIREMENTS SRs 3.1.10.1, 3.1.10.2, and 3.1.10.3, ensure that the 
required borated water supply is available. SR 3.1.10.1 
verifies that the temperature of the boric acid solution in 
the RWST is Ž 40'F and • 100'F. The RWST water temperature 
is not expected to approach 40'F or 100°F, considering local 
meteorology and the large heat capacity of the RWST.  
Furthermore, at 40OF boric acid precipitation will not occur 
below a concentration of 4720 ppm boron. The maximum boric 
acid concentration in the tanks is 2800 ppm'boron. However, 
SR 3.1.10.1 is only applicable when the RWST is the source 
of borated water and the outside air temperature is not 
within the normally expected range of 40 to 1000F.  

.The solubility of boric acid at 50°F is about 3.5 wt%.  
There is no similar requirement to verify BAMU Tank 
temperature 50°F is within the normal operating range of the 
building.  

SR 3.1.10.2 and 3.1.10.3 verify that a sufficient amount of 
boron is available for RCS injection from either the BAMU 
tanks or. the RWST. This requires a minimum of 4150 gallons 
of boric acid solution at a concentration of 2350 PPM Boron 
in either the RWST (15.5%1 level indication) or a BAMU tank.  
A maximum boric acid solution concentration of 6119 ppm is 
specified for the BAMU Tank. The water volume limits are 

15.5% level with tanks TO05 and T006 cross connected (Reference 4, 
CCN-1). 17.0% level with tanks T005 (Reference 6) and T006 
(Reference 4, CCN-3) isolated.  

(continued)
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Boration Systems - Shutdown 
B 3.1.10 

BASES (continued) 

SURVEILLANCE SR 3.1.10.1. SR 3.1.10.2. and SR 3.1.10.3 (continued) REQUI REMENTS specified relative to the top of the highest suction 
connection to the tank and considers vortexing, internal 
structures and instrument errors. The 7 day Surveillance 
Frequency ensures that a sufficient initial water supply is 
available for boron injection.  

SR 3.1.10.4 

These SRs demonstrate that each automatic boration system 
pump and valve is operable and actuates as required. In 
response to an actual or simulated SIAS the charging-pumps 
start, the VCT is isolated, and the charging pumps take 
suction from the OPERABLE BAMU tank(s) and RWST.  
Verification of the correct alignment for manual, power 
operated, and automatic valves in the Boration System Flow 
paths provides assurance that proper boration flow paths are 
available. These SRs do not apply to valves that are 
locked, sealed, or otherwise secured in position, because 
these valves were previously verified to be in the correct 
position.  

1. A flow path from either boric acid makeup tank with a 
minimum boron concentration of 2350 ppm and a minimum 
borated water volume of 4150 gallons, via either one 
of the boric acid makeup pumps, the blending tee or 
the gravity feed connection and any charging pump to 
the RCS, or; 

2. The flow path from the RWST with a minimum borated 
water level of 15.5%' (includes TLU and Design Basis 
Document margin), a minimum boron concentration of 
2350 ppm, and a solution temperature Ž 40'F and < 

100'F via either a charging pump or a high pressure 
safety injection pump to the RCS.  

15.5% level with tanks T005 and T006 cross connected (Reference 4, 

CCN-1). 17.0% level with tanks T005 (Reference 6) and T006 
(Reference 4, CCN-3) isolated.  

(continued)
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Boration Systems - Shutdown 
B 3.1.10 

REFERENCES 1. 10 CFR 50, Appendix A, GDC 26.  

2. 10 CFR 50, Appendix A, GDC 27.  

3. 10 CFR 50, Appendix A, GDC 33.  

4. J-BHB-029, "RWST Minimum Level to Maintain Safety 
Analysis Assumptions, Including TLU." 

5. J-BGB-002, "TLU for Boric Acid Makeup Level Loops 
2(3)LI0206C and 2(3)LI0208C." 

6. J-BHB-021, "RWST 2(3)T005 & T006 Level Loop 
Uncertainties and Minimum Level Required During 
Modes 5 & 6."

Amendment No. 116 0• -/-G3-R 3. 1-63aSAN ONOFRE--UNIT 3



CRIS 
B 3.3.9 

BASES (continued) 

ACTIONS Condition B applies to the failure of CRIS Manual Trip, 
(continued) Actuation Logic, and required gaseous radiation monitor 

channels in Mode 5 or 6, or when moving irradiated 
assemblies. The Required Actions are immediately taken to 
place one OPERABLE CREACUS train in the emergency mode, or 
to suspend positive reactivity additions, and movement of 
irradiated fuel assemblies. The Completion Time recognizes 
the fact that the radiation signals are the only Functions 
available to initiate control room isolation in the event of 
a fuel handling accident.  

Required Action B.2.2 is modified by a note *to indicate that 
normal plant control operations that individually add 
limited ipositive reactivity (e.g.. temperature or boron 
fluctuations associated with RCS inventory manaqement or 
temperature control) are not precluded by this Action.  
provided they are accounted for in the calculated SOM.  

SURVEILLANCE SR 3.3.9.1 
REQUIREMENTS 

Performance of the CHANNEL CHECK once every 12 hours ensures 
that a gross failure of instrumentation has not occurred. A 
CHANNEL CHECK is a comparison of the parameter indicated on 
one channel to a similar parameter on other channels. It is 
based on the assumption that instrument channels monitoring 
the same parameter should read approximately the same value.  

Significant deviations between the two instrument channels 
could be an indication of excessive instrument drift in one 
of the channels or of something even more serious. CHANNEL 
CHECK will detect gross channel failure; thus, it is key to 
verifying the instrumentation continues to operate properly 
between each CHANNEL CALIBRATION.  

Agreement criteria are determined by the plant staff based 
on a combination of the channel instrument uncertainties, 
including indication and readability. If a channel is 
outside the match criteria, it may be an indication that the 
transmitter or the signal processing equipment has drifted 
outside its limit.  

The Frequency, about once every shift, is based on operating 
experience that demonstrates the rarity of channel failure.  
Thus, performance of the CHANNEL CHECK guarantees that 
undetected overt channel failure is limited to 12 hours.  
Since the probability of two random failures in redundant 
channels in any 12 hour period is low, the CHANNEL CHECK 
minimizes the chance of loss of protective function due to 
failure of redundant channels. The CHANNEL CHECK 

(continued)
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CRIS 
B 3.3.9 

BASES (continued) 

SURVEILLANCE SR 3.3.9.1 (continued) 
REQUIREMENTS 

supplements less formal, but more frequent, checks of 
channel OPERABILITY during normal operational use of the 
displays associated with the LCO required-channels.  

SR 3.3.9.2 

A CHANNEL FUNCTIONAL TEST is performed on the required 
control room radiation monitoring channel to ensure the 
entire channel will perform its intended function. As found 
and as left setpoints are recorded.  

The Frequency of 92 days is based on plant operating 
experience with regard to channel OPERABILITY and drift, 
which demonstrates that failure of more than one channel of 
a given Function in any 92 day interval is a rare event.  

SR 3.3.9.3 

Proper operation of the individual initiation relays is 
verified by de-energizing these relays during the CHANNEL 
FUNCTIONAL TEST of the Actuation Logic every 18 months.  
This will actuate the Function, operating all associated 
equipment. Proper operation of the equipment actuated by 
each train is thus verified.  

The Frequency of 18 months is based on plant operating 
experience with regard to channel OPERABILITY, which 
demonstrates that failure of more than one channel of a 
given Function in any 18 month interval is a rare event.  

A Note indicates this Surveillance includes verification of 
operation for each initiation relay.  

SR 3.3.9.4 

*CHANNEL CALIBRATION is a complete check of the instrument 
channel including the sensor. The Surveillance verifies 
that the channel responds to a measured parameter within the 
necessary range and accuracy.  

The Frequency of an 18 month calibration interval is based 
on experience with the magnitude of equipment drift in this 
period.  

(continued)
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Source Range Monitoring Channels 
B 3.3.13

BASES (continued) 

LCO The LCO on the source range monitoring channels ensures that 
adequate information is available to verify core reactivity 
conditions while shut down.  

A minimum of two source range monitoring channels are 
required to be OPERABLE.  

APPLICABILITY In MODES 3, 4, and 5, with RTCBs open or the Control Element 
Assembly (CEA) Drive System not capable of CEA withdrawal, 
source range monitoring channels must be OPERABLE to monitor 
core power for reactivity changes. In MODES 1 and 2, and in 
MODES 3, 4, and 5, with the RTCBs shut and the CEAs capable 
of withdrawal, the Logarithmic Power Monitoring channels -are 
addressed as part of the RPS in LCO 3.3.1, "Reactor 
Protective System (RPS) Instrumentation-Operating," and LCO 
3.3.2, "Reactor Protective System (RPS) 
Instrumentation- Shutdown." 

The requirements for source range neutron flux monitoring in 
MODE 6 are addressed in LCO 3.9.2, "Nuclear 
Instrumentation." The source range nuclear instrumentation 
channels provide neutron flux coverage extending an 
additional one to two decades below the logarithmic channels 
for use during refueling, when neutron flux may be extremely 
low.  

ACTIONS A channel is inoperable when it does not satisfy the 
OPERABILITY criteria for the channel's function. These 
criteria are outlined in the LCO section of the Bases.  

A.1 and A.2 

With one required channel inoperable, it may not be possible 
to perform a CHANNEL CHECK to verify that the other required 
channel is OPERABLE. Therefore, with one or more required 
channels inoperable, the source range monitoring Function 
cannot be reliably performed. Consequently, the Required 
Actions are the same for one required channel inoperable or 
more than one required channel inoperable. The absence of 
reliable neutron flux indication makes it difficult to 
ensure SDM is maintained. Required Action A.! therefore 
requires that all positive reactivity additions that e 
under operator control, such as boron dilution or Reactor 
Coolant System temperature changes, be halted imnmediately, 

presrvin 2DM. Iowever, teffperature fluctuations, 

(conti nued)
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Source Range Monitoring Channels 
B 3.3.13 

BASES (continued) 

ACTIONS A.1 and A.2 (continued) 

asseeiated with maintaining the plant status are permissible 
provided they remain withinimits established for the plant
meadintinesd-.BReuired Action A.1 is modified by a note to 
indicate that normal plant control ooerations that 
individually add limited rositive reactivity (e.q.i 
temDerature or boron fluctuations associated with RCS 
inventory management or tem~erature control) are not 
Drecluded by this Action, provided they are accounted for in 
the calculated SDM.  

SDM must be verified-periodically to'ensure that it is being 
maintained.. Both required channels must be restored as soon 
as possible. The initial Completion Time of 4 hours and 
once every 12 hours thereafter to perform SDM verification 
takes into consideration that Required Action A.1 eliminates 
many of the means by which SDM can be reduced. These 
Completion Times are also based on operating experience in 
performing the Required Actions and the fact that plant 
conditions will change slowly.  

SURVEILLANCE SR 3.3.13.1 
REQUIREMENTS 

SR 3.3.13.1 is the performance of a CHANNEL CHECK on each 
required channel every 12 hours. A CHANNEL CHECK is a 
comparison of the parameter indicated on one channel to a 
similar parameter on other channels. It is based upon the 
assumption that instrument channels monitoring the same 
parameter should read approximately the same value.  
Significant deviations between instrument channels could be 
an indication of excessive instrument drift in one of the 
channels or of something even more serious. CHANNEL CHECK 
will detect gross channel failure; thus, it is key to 
verifying that the instrumentation continues to operate 
properly between each CHANNEL CALIBRATION.  

Agreement criteria are determined by the plant staff and 
should be based on a combination of the channel instrument 
uncertainties including control isolation, indication, and 
readability. If a channel is outside of the match criteria, 
it may be an indication that the transmitter or the signal 
processing equipment has drifted outside of its limits. If 
the channels are within the match criteria, it is an 
indication that the channels are OPERABLE.  

The Frequency, about once every shift, is based on operating 
experience that demonstrates the rarity of channel failure.  

(continued)
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Source Range Monitoring Channels 
B 3.3.13 

BASES (continued) 

SURVEILLANCE SR 3.3.13.1 (continued) 
REQUIREMENTS 

Thus, the performance of CHANNEL CHECK ensures that 
undetected overt channel failure is limited to 12 hours.  

Since the probability of two random failures in redundant 
channels in any 12 hour period is extremely low, CHANNEL 
CHECK minimizes the chance of loss of protective function 
due to failure of redundant channels. CHANNEL CHECK 
supplements less formal, but more frequent, checks of 
channel OPERABILITY during normal operational use of 
displays associated with the LCO required channels.  

SR 3.3.13.2 

A CHANNEL FUNCTIONAL TEST is performed every 92 days to 
ensure that the entire channel is capable of properly 
indicating neutron flux. Internal test circuitry is used to 
feed test signals into the signal processor to verify 
channel alignment. It is not necessary to test the 
detector, because generating a meaningful test signal is 
difficult; the detectors are of simple construction, and any 
failures in the detectors will be apparent as change in 
channel output. This Frequency is the same as that employed 
for the same channels in the other applicable MODES.  

SR 3.3.13.3 

SR 3.3.13.3 is the performance of a CHANNEL CALIBRATION. A 
CHANNEL CALIBRATION is performed every 24 months. The 
Surveillance is a complete check and readjustment of the 
source range channel from the preamplifier input through to 
the remote indicators. The Surveillance verifies that the 
channel responds to a measured parameter within the 
necessary range and accuracy. CHANNEL CALIBRATION leaves 
the channel adjusted to account for instrument drift between 
successive calibrations to ensure that the channel remains.  
operational. Measurement error determination, setpoint 
error determination, and calibration adjustment must be 
performed consistent with the plant specific setpoint 
analysis. The channel shall be left calibrated consistent 
with the assumptions of the current plant specific setpoint 
analysis.  

(continued) 
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Source Range Monitoring Channels 
B 3.3.13

BASES (continued) 

SURVEILLANCE SR 3.3.13.3 (continued) 
REQUIREMENTS 

This SR is modified by a Note to indicate that it is not 
necessary to test the detector, because generating a....  
meaningful test signal is difficult; the detectors are of 
simple construction, and any failures in the detectors will 
be apparent as change in channel output. This test interval 
is the same as that employed for the same channels in the 
other applicable MODES.  

REFERENCES 1. 10 CFR 50, Appendix A, GDC 13.  

2. SONGS Units 2 and 3 UFSAR, Chapter 7 and Chapter 15.

SAN ONOFRE--UNIT 3 Amendment No. -6B 3.3-185



RCS Loops-MODE 3 
B 3.4.5

BASES

LCO 
(continued)

of requiring both SGs to be capable (> 50% wide range water 
level) of transferring heat from the reactor coolant at a 
controlled rate. Forced reactor coolant flow-is the 
required way to transport heat, although natural circulation 
flow provides adequate removal. A minimum of one running 
RCP meets the LCO requirement for one loop in operation.

The Note permits a limited period of operation without RCPs.  
All RCPs may be de-energized for • 1 hour per 8 hour 
period. This means that natural circulation has been 
established. When in natural circulation, a reduction in 
boron concentration with coolant at boron concentrations 
less than required to ýss-u-ei -the SDM of LCO 3.1.1' is" 
maintained is prohibited because an even concentration 
distribution throughout the RCS cannot be ensured. Core 
outlet temperature is to be maintained at least 10F below 
the saturation temperature so that no vapor bubble may form 
and possibly cause a natural circulation flow obstruction.  

In MODES 3, 4, and 5, it is sometimes necessary to stop all 
RCPs or shutdown cooling (SDC) pump forced circulation 
(e.g., to change operation from one SDC train to the other, 
to perform surveillance or startup testing, to perform the 
transition to and from SDC System cooling, or to avoid 
operation below the RCP minimum net positive suction head 
limit). The time period is acceptable because natural 
circulation is adequate for heat removal, or the reactor 
coolant temperature can be maintained subcooled and boron 
stratification affecting reactivity control is not expected.  

An OPERABLE loop consists of at least one RCP providing 
forced flow for heat transport and an SG that is OPERABLE in 
accordance with the Steam Generator Tube Surveillance 
Program. An RCP is OPERABLE if it is capable of being 
powered and is able to provide forced flow if required.

APPLICABILITY In MODE 3, the heat load is lower than at power; therefore, 
one RCS loop in operation is adequate for transport and heat 
removal. A second RCS loop is required to be OPERABLE but 
not in operation for redundant heat removal capability.

Operation in other MODES is covered by: 

LCO 3.4.4, "RCS Loops-MODES 1 and 2"; 
LCO 3.4.6, "RCS Loops-MODE 4";

(conti nued)
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RCS Loops-MODE 3 
B 3.4.5 

BASES 

APPLICABILITY LCO 3.4.7, "RCS Loops-MODE 5, Loops Filled"; 
(continued) LCO 3.4.8, "RCS Loops-MODE 5, Loops Not Filled"; 

LCO 3.9.4, "Shutdown Cooling (SDC) and Coolant 
Circulation-High Water Level" (MODE 6); and 

LCO 3.9.5, "Shutdown Cooling (SDC) and Coolant 
Circulation-Low Water Level" (MODE 6).  

ACTIONS A.1 

If one required RCS loop is inoperable, redundancy for 
forced flow heat removal is lost. The Required Action is 
restoration of the required RCS loop to OPERABLE status 
within a Completion Time of 72 hours. This time allowance 
is a justified period to be without the redundant, 
nonoperating loop because a single loop in operation has a 
heat transfer capability greater than that needed to remove 
the .decay heat produced in the reactor core.  

B.1 

If restoration is not possible within 72 hours, the unit 
must be placed in MODE 4 within 12 hours. In MODE 4, the 
plant may be placed on the SDC System. The Completion Time 
of 12 hours is compatible with required operation to achieve 
cooldown and depressurization from the existing plant 
conditions in an orderly manner and without challenging 
plant systems.  

C.1 and C.2 

If no RCS loop is in operation, except as provided in Note 1 
in the LCO section, all operations involving a reduction of 
RCZ baron eaneentration niust be immifediately suspended. This 
is necessary because boron dilution reouires forced 
circuilation for pra~er ha~eni2,ation.introduction of 
coolant into the RCS with boron concentration less than 
required to meet the minimum SDM of LCO 3.1-_.1 must be 
immediately suspended. Action to restore one RCS loop to 
OPERABLE status and operation shall be initiated immediately 
and continued until one RCS loop is restored to OPERABLE 
status and operation. SusDendinq the introduction into the 
RCS of coolant with boron concentration less than recquired 
to meet the minimum SDM of LCO 3.1.1 is required to assure 
continued safe operation. With coolant added without 
forced circulation, unmixed coolant could be 

(conti nued)
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RCS Loops-MODE 3 
B 3.4.5 

BASES (continued) 

SURVEILLANCE C.1 and C.2 (continued) 
REQUIREMENTS 

introduced-to the core. however coolant-added with boron 
concentration meetinq the minimum SDM maintains acceýpta~ble 
margin to subcritical operations. The immediate-- Completion 
Times reflect the importance of maintaining operation for 
decay heat removal.  

SR 3.4.5.1 

This SR requires verification every 12 hours that the 
required number of RCS loops are in operation. Verification 
includes flow rate, temperature, or pump status monitoring, 
which help ensure that forced flow is providing heat 
removal. The 12 hour interval has been shown by operating 
practice to be sufficient to regularly assess degradation 
and verify operation within safety analyses assumptions. In 
addition, control room indication and alarms will normally 
indicate loop status.  

SR 3.4.5.2 

This SR requires verification every 12 hours that the 
secondary side water level in each SG is Ž 50% wide range.  
An adequate SG water level is required in order to have a 
heat sink for removal of the core decay heat from the 
reactor coolant. The 12 hour interval has been shown by 
operating practice to be sufficient to regularly assess 
degradation and verify operation within the safety analyses 
assumptions.  

SR 3.4.5.3 

Verification that the required number of RCPs are OPERABLE 
ensures that the single failure criterion is met and that an 
additional RCS loop can be placed in operation, if needed, 
to maintain decay heat removal and reactor coolant 
circulation. Verification is performed by verifying proper 
breaker alignment and power availability to the required 
RCPs. The Frequency of 7 days is considered reasonable in 
view of other administrative controls available and has been 
shown to be acceptable by operating experience.  

REFERENCES 1. UFSAR, Section 15.3.
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RCS Loops-MODE 4 
B 3.4.6

BASES (continued)

LCO 
(continued)

prohibits boron dilution wiih coolant at boron 
concentrations less than required to assure the SDM of-LCO 
3.1.1 is maintained when forced flow is stopped because-an 
even concentration distribution cannot be ensured. Core 
outlet temperature is to be maintained at least 10OF below 
saturation temperature so that no vapor bubble may form and 
possibly cause a natural circulation flow obstruction. The 
response of the RCS without the RCPs or SDC pumps depends on 
the core decay heat load and the length of time that the 
pumps are stopped. As decay heat diminishes, the effects on 
RCS temperature and pressure diminish. Without cooling by 
forced flow, higher heat loads will cause the reactor 
coolant temperature "and pressure*to increase at a rate 
proportional to the decay heat load. Because pressure can 
increase, the applicable system pressure limits (pressure 
and temperature (P/T) limits or low temperature overpressure 
protection (LTOP) limits) must be observed and forced SDC 
flow or heat removal via the SGs must be re-established 
prior to reaching the pressure limit. The circumstances for 
stopping both RCPs or SDC pumps are to be limited to 
situations where:

a. Pressure and temperature increases can be maintained 
well within the allowable pressure (P/T limits and 
LTOP) and 10'F subcooling limits; or 

b. An alternate heat removal path through the SGs is in 
operation.  

Note 2 requires that either of the following two conditions 
be satisfied before an RCP may be started with any RCS cold 
leg temperature • 256 0 F.  

a. Pressurizer water volume is < 900 ft 3; or 

b. Secondary side water temperature in each SG is < IO0°F 
above each of the RCS cold leg temperatures.  

Satisfying the above condition will preclude a large 
pressure surge in the RCS when the RCP is started.  

An OPERABLE RCS loop consists of at least one OPERABLE RCP 
and an SG that is OPERABLE in accordance with the Steam 
Generator Tube Surveillance Program and has the minimum 
water level specified in SR 3.4.6.2.  

(continued)
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RCS Loops-MODE 4 
B 3.4.6 

BASES (continued) 

ACTIONS B.1 (continued) 

reasonable, based on operating experience, to reach MODE 5.....  
from MODE 4, with only one SDC train operating, in an 
orderly manner and without challenging plant systems.  

C.1 and C.2 

If no RCS loops or SDC trains are OPERABLE or in operation, 
except during conditions permitted by Note 1 in the LCO 
section, all operations involvinq reduction of RCS br-,t 
eon entr~tanirintroduction of coolant into the RCS with 
boron concentration less than required to meet the minimum 
SDM of LCO 3.1.1 must be suspended and a~ction -to re'store one 
RCS loop or SDC train to OPERABLE status and operation must 
be initiated. Bo.rn dilu""tion re....res f" red . ireu-.l
for proper mixing, and tThe required margin to criticality 
must not be reduced in this type of operation. Suspending 
the introduction into the RCS of coolant with boron 
concentration less than required to meet the minimumi SOM of 
LCO 3.1.1 is required to assure continued safe operation.  
With coolant added without forced circulation, unmixed 
coolant could be introduced to the core, ~however coolant 
added with boron concentration bieetiriq ~the miuihmum'SDM 
maintains acceptable margin to subcritical operations. The 
immediate Completion Times reflect Itheimporta'nce of 'decay 
heat removal. The action to restore must continue until one 
loop or train is restored to operation.  

SURVEILLANCE SR 3.4.6.1 
REQU IREM ENTS 

This SR requires verification every 12 hours that o~ne 
required loop or train is in operation. This ensures forced 
flow is providing heat removal. Verification includes flow 
rate, temperature, or pump status monitoring. The 12 hour 
Frequency has been shown by operating practice to be 
sufficient to regularly assess RCS loop status. In 
addition, control room indication and alarms will normally 
indicate loop status.  

(conti nued)
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RCS Loops-MODE 4 
B 3.4.6

BASES (continued)

SURVEILLANCE 
REQUIREMENTS 

(continued)

SR 3.4.6.2 

This SR requires verification every 12 hours of secondary 
side water level in the required SG(s) > 50% (wide range).  
An adequate SG water level is required in order to have a 
heat sink for removal of the core decay heat from the 
reactor coolant. The 12 hour interval has been shown by 
operating practice to be sufficient to regularly assess 
degradation and verify operation within safety analyses 
assumptions.  

SR 3.4.6.3 

Verification that the required pump is OPERABLE ensures that 
an additional RCS loop or SDC train can be placed in 
operation, if needed to maintain decay heat removal and 
reactor coolant circulation. Verification is performed by 
verifying proper breaker alignment and power available to 
the required pumps. The Frequency of 7 days is considered 
reasonable in view of other administrative controls 
available and has been shown to be acceptable by operating 
experience.

REFERENCES 1. UFSAR, Section 15.4.1.4.
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RCS Loops-MODE 5, Loops Filled 
B 3.4.7 

BASES (continued) 

LCO The purpose of this LCO is to require at least one of the 
SDC trains or RCS loops be OPERABLE and in operation with an 
additional SDC train or RCS loop OPERABLE or secondary side 
water level of each SG.shal.l be Ž 50% wide range. One SDC 
train or RCS loop provides sufficient forced circulation to 
perform the safety functions of the reactor coolant under 
these conditions. The second SDC or RCS loop train is 
normally maintained OPERABLE as a backup to the operating 
train/loop to provide redundant paths for decay heat 
removal. However, if the standby SDC train/RCS loop is not 
OPERABLE, a sufficient alternate method to provide redundant 
paths for decay heat removal is two SGs with their secondary 
side water levels Ž 50% wide range. Should the operating 
SDC train/RCS loop fail, the SGs could be used to remove the 
decay heat.  

Note 1 permits all RCPs and SDC pumps to be de-energized 
< I hour per 8 hour period. The circumstances for stopping 
both SDC trains/RCS loops are to be limited to situations 
where pressure and temperature increases can be maintained 
well within the allowable pressure (pressure and temperature 
and low temperature overpressure protection) and 10OF 
subcooling limits, or an alternate heat removal path through 
the SG(s) is in operation.  

This LCO is modified by a Note that prohibits boron dilution 
with coolant at boron concentrations less than required to 
assure the SDM of LCO 3.1.2 is maintained, when forced flow 
is stopped because an even concentration distribution cannot 
be ensured. Core outlet temperature is to be maintained at 
least 10OF below saturation temperature, so that no vapor 
bubble would form and possibly cause a natural circulation 
flow obstruction. In this MODE, the SG(s) can be used as 
the backup for heat removal. To ensure their availability, 
the RCS loop flow path is to be maintained with subcooled 
liquid.  

In MODE 5, it is sometimes necessary to stop all RCP or SDC 
forced circulation. This is permitted to change operation 
from one SDC train or RCS loop to the other, perform 
surveillance or startup testing, perform the transition to 
and from the SDC, or to avoid operation below the RCP 
minimum net positive suction head limit. The time period is 
acceptable because natural circulation is acceptable for 
decay heat removal, the reactor coolant temperature can be 

(continued)
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RCS Loops-MODE 5, Loops Filled 
B 3.4.7 

BASES (continued) 

LCO maintained subcooled, and boron stratification affecting 
(continued) reactivity control is not expected.  

Note 2 allows one SDC train to be inoperable for a period of 
up to 2 hours provided that the other SDC train is OPERABLE 
and in operation. This permits periodic surveillance tests 
to be performed on the inoperable train during the only time 
when such testing is safe and possible.  

Note 3 allows one RCS loop to be inoperable for a period of 
up to 2 hours provided that the other RCS loop is OPERABLE 
and in operation. This permits periodic surveillance tests 
to be performed on the inoperable loop during the only time 
when such testing is safe and possible.  

Note 4 requires that either of the following two conditions 

be satisfied before an RCP may be started: 

a. Pressurizer water volume must be < 900 ft 3 ; or 

b. Secondary side water temperature in each SG must be 
< IO0°F above each of the RCS cold leg temperatures.  

Satisfying either of the above conditions will preclude a 
low temperature overpressure event due to a thermal 
transient when the RCP is started.  

Note 5 specifies that a containment spray (CS) pump may be 
used in place of a low pressure safety injection (LPSI) pump 
in either-or both shutdown-cooling trains to provide 
shutdown cooling (SDC) flow based on the calculated heat 
load of the core 24 hours after the reactor is sub-critical 
with the reactor coolant system (RCS) fully depressurized 
and vented in accordance with TS 3.4.12.  

Note 6 provides for an orderly transition from MODE 5 to 
MODE 4 during a planned heatup by permitting removal of SDC 
trains from operation when at least one RCP is in operation.  

An OPERABLE SDC train is composed of an OPERABLE SDC pump 
and an OPERABLE SDC heat exchanger.  

SDC pumps are OPERABLE if they are capable of being powered 
and are able to provide flow if required. An OPERABLE RCS 
loop consists of at least one OPERABLE RCP and an OPERABLE 
SG. An OPERABLE SG can perform as a heat sink when it has 

(continued)
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RCS Loops-MODE 5, Loops Filled 
B 3.4.7

BASES (continued) 

LCO an adequate water level and is OPERABLE in accordance with 
(continued) the SG Tube Surveillance Program.  

An OPERABLE RCS loop consists of at least one RCP providing 
forced flow for heat transport and an SG that is OPERABLE in 
accordance with the Steam Generator Tube Surveillance 
Program. An RCP is OPERABLE if it is capable of being 
powered and is able to provide forced flow if required.  

APPLICABILITY In MODE 5 with RCS loops filled, this LCO requires forced 
circulation to remove decay heat from the core and to 
provide proper boron mixing. One SOC train/RCS loop 
provides sufficient circulation for these purposes.  

Operation in other MODES is covered by: 

LCO 3.4.4, "RCS Loops-MODES 1 and 2"; 
LCO 3.4.5, "RCS Loops-MODE 3"; 
LCO 3.4.6, "RCS Loops-MODE 4"; 
LCO 3.4.8, "RCS Loops-MODE 5, Loops Not Filled'; 
LCO 3.9.4, "Shutdown Cooling (SDC) and Coolant 

Circulation-High Water Level" (MODE 6); and 
LCO 3.9.5, "Shutdown Cooling (SDC) and Coolant 

Circulation- Low Water Level" (MODE 6).  

ACTIONS A.1 and A.2 

If the required SDC train/RCS loop is inoperable and any SGs 
have secondary side water levels < 50% wide range, 
redundancy for heat removal is lost. Action must be 
initiated immediately to restore a second SDC train/RCS loop 
to OPERABLE status or to restore the water level in the 
required SGs. Either Required Action A.1 or Required 
Action A.2 will restore redundant decay heat removal paths.  
The immediate Completion Times reflect the importance of 
maintaining the availability of two paths for decay heat 
removal.  

B.1 and B.2 

If no SDC train/RCS loop is in operation, except as 
permitted in Note 1, all operations involvinq the redueti 
of RCS baran •,,•,,,t ,ion introduction of coolant into the 
RCS with boron concentration less than-required to meet the 

(continued)
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RCS Loops-MODE 5, Loops Filled 
B 3.4.7 

BASES (continued) 

ACTIONS B.1 and B.2 (continued) 

minimum SOM of LCO 3.1.2 must be suspended. Action to 
restore one SDC..train/RCS loop to operation mustbe ........  

initiated. Boren dilution r..i..r. s for"ed . ire"ulation for 
proper mixing and tThe required margin to criticality must 
not be reduced in this type of operation. Sus-ending the 
introduction into the RCS of coolant with boronco 
concentration less than required to meet. the.minimum SM of 
LCO 3.1.2 is required to assure conti-nued safe operation.  
With coolant added without forced circulationifunmixed
coolant could be introduced to the core. howeveru coolant 
added with boron concentration meetinq thep minimum SDM 
maintains acceptable margin to subcritical operations. The 
immediate Completion Times reflect'r the importance of 
maintaining operation for decay heat removal.  

SURVEILLANCE SR 3.4.7.1 
REQUIREMENTS 

This SR requires verification every 12 hours that at least 
one SoC train/RCS loop is in operation. Verification 
includes flow rate, temperature, or pump status monitoring, 
which help ensure that forced flow is providing decay heat 
removal. The 12 hour Frequency has been shown by operating 
practice to be sufficient to regularly assess degradation 
and verify operation is within safety analyses assumptions.  
In addition, control room indication and alarms will 
normally indicate loop status.  

The SDC/RCS flow is established to ensure that core outlet 
temperature is maintained sufficiently below saturation to 
allow time for swap over to the standby SOC train/RCS loop 
should the operating train be lost.  

SR 3.4.7.2 

Verifying the SGs are OPERABLE by ensuring their secondary 
side water levels are > 50% wide range ensures that 
redundant heat removal paths are available if the second SDC 
train/RCS loop is inoperable. The Surveillance is required 
to be performed when the LCO requirement is being met by use 
of the SGs. If both SDC trains are OPERABLE and one SDC 
train is in operation, this SR is not needed. The 12 hour 
Frequency has been shown by operating practice to be 
sufficient to regularly assess degradation and verify 
operation within safety analyses assumptions.  

(continued)
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RCS Loops-MODE 5, Loops Not Filled 
B 3.4.8 

BASES (continued) 

LCO The purpose of this LCO is to require a minimum of two SDC 
trains be OPERABLE and at least one of these trains be in 
operation..... An OPERABLE train is .one that is. capable of.  
transferring heat from the reactor coolant at a controlled 
rate. Heat cannot be removed via the SDC System unless 
forced flow is used. A minimum of one running SDC pump 
meets the LCO requirement for one train in operation. An 
additional SDC train is required to be OPERABLE to meet the 
single failure criterion.  

Note 1 permits the SDC pumps to be de-energized for 
• 15 minutes when switching from one train to another. The 
circumstances for stopping both SDC pumps are-to-be limited 
to situations when the outage time is short and the core 
outlet temperature is maintained > 10'F below saturation 
temperature. The Note prohibits boron dilution with coolant 
at boron concentrations less than required to assure the SDM 
of LCO 3.1.2 is maintained or draining operations when SDC 
forced flow is stopped.  

Note 2 specifies the pump providing shutdown cooling may be 
de-energized for up to 1 hour per 8 hour period provided 1) 
mG operations are permitted that wauld cause dilutiom of the 
raetr ealant system br, ,, ,ene,,trati,, no operations are 
permitted that would cause introduction into the RCS, 
coolant with boron concentration less than required to meet 
the SOM of [CO 3. '1.2, and 2) core -t~b~tt-outlet temperature 
is maintained at 'least 10'F below saturation temperature.  

Note 3 allows one SDC train to be inoperable for a period of 
2 hours provided that the other train is OPERABLE and in 
operation. This permits periodic surveillance tests to be 
performed on the inoperable train during the only time when 
these tests are safe and possible.  

Note 4 specifies that a containment spray pump may be used 
in place of a low pressure safety injection pump in either 
or both shutdown cooling trains to provide shutdown cooling 
flow provided the reactor has been sub-critical for a period 
greater than 24 hours and the reactor coolant system is 
fully depressurized and vented in accordance with 
TS 3.4.12.1.  

(continued)
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RCS Loops-MODE 5, Loops Not Filled 
B 3.4.8

BASES (continued) 

LCO An OPERABLE SDC train is composed of an OPERABLE SDC pump 
(continued) capable of providing forced flow to an OPERABLE SDC heat 

.. exchanger, along .wi.th the.appropr.iate.. flow and temperature 
instrumentation for control, protection, and indication.  
SDC pumps are OPERABLE if they are capable of being powered 
and are able to provide flow if required.

APPLICABILITY In MODE 5 with loops not filled, this LCO requires core heat 
removal and coolant circulation by the SDC System.

Operation in other MODES is covered by:

LCO 
LCO 
LCO 
LCO 
LCO

3.4.4, 
3.4.5, 
3.4.6, 
3.4.7, 
3.9.4,

LCO 3.9.5,

"RCS Loops-MODES 1 and 2"; 
"RCS Loops-MODE 3"; 
"RCS Loops-MODE 4"; 
"RCS Loops-MODE 5, Loops Filled"; 
"Shutdown Cooling (SDC) and Coolant 
Circulation-High Water Level" (MODE 6); and 

"Shutdown Cooling (SDC) and Coolant 
Circulation-Low Water Level" (MODE 6).

A.1

If the required SDC train is inoperable, redundancy for heat 
removal is lost. Action must be initiated immediately to 
restore a second train to OPERABLE status. The Completion 
Time reflects the importance of maintaining the availability 
of two paths for heat removal.  

B.1 and B.2 

If no SDC train is OPERABLE or in operation, except as 
provided in Note 1 or in Note 2, all operations involving 
the reduetion of RCS boron eancentratieon introduction of 
coolant into the RCS with boron concentration less than 
required to meet the minimum SOM of LCO 3.1.2 must be 
suspended. Action to restore one SDC train to OPERABLE 
status and operation must be initiated immediately. Boro 
d9.iuio eotiires foreed eirculation for proper- m1ixing and 
t-The required margin to criticality must not be reduced in 
this type of operation. Suspendinq the introduction into 
the RCS of coolant with boron concentration less than 
required to meet the minimum SOM of LCO 3.1.2 is

(conti nued)
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RCS Loops-MODE 5, Loops Not Filled 
B 3.4.8 

BASES (continued) 

SURVEILLANCE B.1 and B.2 (continued) 
REQUIREMENTS 

requiredeto assure- contanued safe operation. ith. coolrant 
added without forced circulation, unmixed coolant, could be 
introduced to the core. however coolant--added with- boron 
concentration meetinci the minimum SDM maintains a ,c ceptable 
margin to subcritical operations-, The im-mediate 'Comple tion 
Time reflects the importance of maintaining operation for 
decay heat removal.  

SR 3.4.8.1 

This SR requires verification every 12 hours that at least 
one SDC train is in operation. Verification includes flow 
rate, temperature, or pump status monitoring, which help 
ensure that forced flow is providing decay heat removal.  
The 12 hour Frequency has been shown by operating practice 
to be sufficient to regularly assess degradation and verify 
operation is within safety analyses assumptions.  

SR 3.4.8.2 

Verification that the required number of trains are OPERABLE 
ensures that redundant paths for heat removal are available 
and that additional trains can be placed in operation, if 
needed, to maintain decay heat removal and reactor coolant 
circulation.. Verification is performed by verifying proper 
breaker alignment and indicated power available to the 
required pumps. The Frequency of 7 days is considered 
reasonable in view of other administrative controls 
available and has been shown to be acceptable by operating 
experience.  

REFERENCES 1. UFSAR, Section 5.4.7.
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AC Sources- Shutdown 
B 3.8.2 

BASES (continued) 

ACTIONS A.2.1, A.2.2. A.2.3, A.2.4, B.1, B.2, B.3, and B.4 
(continued) 

With the offsite circuit not available to the required train 
(Condition A)-, the option exists to declare al-l required 
features inoperable. Since this option may involve 
undesired administrative efforts, the allowance for 
sufficiently conservative actions is made. With the 
required DG inoperable (Condition B), the minimum required 
diversity of AC power sources is not available. It is, 
therefore, required to suspend CORE ALTERATIONS, movement of 
irradiated fuel assemblies, and operations involving 
positive reactivity additions whi. h would exeed limits 
specified in LCO 3.1.2 o- LCO 3.1.9. The Required Aetion t6 
suspend positive reactivity additioes does not preclude 
actions to saintain o ra sae reactor vessel inventory 
Teecvidod the muinSi M is maintained, that could result 
in loss t of required sDM (Mode 5) or broi concentration 
(Mode 6). Susaendinq positive reactivity additions that 
could result in failure-to meet the minimum SDM -or boron 
concentration limit is required to assure continued safe 
operation. Introduction of coolant inventory must be from 
sources that have a boron concentration qreater than what 
would be required in the RCS for minimum SDM or refueling 
boron concentration. This may result in an overall 
reduction in RCS boron concentration.ibut provides 
acceptable marciin to-maintaininq subcritical operation.  
Introduction of temperature 'chanqes includinq temperature 
increases when operatinq with a positive-MTC- must, also be 
evaluated to ensure they.do not resultin-a loss of required 
SoM.  

Suspension of these activities does not preclude completion 
of actions to establish a safe conservative condition.  
These actions minimize the probability or the occurrence of 
postulated events. It is further required to immediately 
initiate action to restore the required AC sources and to 
continue this action until restoration is accomplished in 
order to provide the necessary AC power to the unit safety 
systems.  

Notwithstanding performance of the conservative Required 
Actions, the unit is still without sufficient AC power 
sources to operate in a safe manner. Therefore, action must 
be initiated to restore the minimum required AC power 
sources and continue until the LCO requirements are 
restored.  

(conti nued)
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AC Sources- Shutdown 
B 3.8.2

BASES (continued)

ACTIONS

SURVEILLANCE 
REQUIREMENTS

SR 3.8.2.1 

SR 3.8.2.1 requires the SRs from LCO 3.8.1 that are 
necessary for ensuring the OPERABILITY of the AC sources in 
other than MODES 1, 2, 3, and 4. SR 3.8.1.17 is not 
required to be met because the required OPERABLE DG is not 
required to undergo periods of being synchronized to the 
offsite circuit. SR 3.8.1.20 is excepted because starting 
independence is not required with DG(s) that are not 
required to be OPERABLE.  

This SR is modified by a Note. The reason for the Note is 
to preclude requiring the OPERABLE DG from being paralleled 
with the offsite power network or otherwise rendered 
inoperable. With limited AC Sources available, a single 
event could unnecessarily compromise both the required 
circuit and the DG. The SRs listed in the Note are not 
required to be performed for the OPERABLE AC sources during 
Modes 5 and 6, and during movement of irradiated fuel 
assemblies. However, these AC sources are presumed to be 
able to meet these surveillances. If it is discovered 
(through analysis or unplanned events, for example) that 
the required AC sources could not meet these surveillances, 
then the equipment must be considered inoperable. Refer to 
the corresponding Bases for LCO 3.8.1 for a discussion of 
each SR.

(continued)
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A.2.1, A.2.2, A.2.3, A.2.4, B.1, B.2, B.3, and B.4 
(continued) 

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required AC electrical power sources 
should be completed as quickly as possible in order to 
minimize the time during which the unit safety systems may 
be without sufficient power.  

Pursuant to LCO 3.0.6, the Distribution System's (LCO 
3.8.10) ACTIONS are not entered even if all AC sources to it 
are inoperable, resulting in de-energization. Therefore, 
the Required Actions. of Condition A are modified by a Note 
to indicate that when Condition A is entered with no AC 
power to one ESF bus, the ACTIONS for LCO 3.8.10 must be 
immediately entered. This Note allows Condition A to 
provide requirements for the loss of the offsite circuit, 
whether or not a train is de-energized. LCO 3.8.10 provides 
the appropriate restrictions for the situation involving a 
de-energized train.
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AC Sources- Shutdown 
B 3.8.2

REFERENCES 1. UFSAR, Chapter 15.
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DC Sources - Shutdown 
B 3.8.5 

BASES (continued) 

ACTIONS A.1, A.2.1, A.2.2. A.2.3. and A.2.4 (continued) 

positive reactivity additions). The Retquired Action t 
supend positive reaetivity additions does iot preelud 

aetions to maintain ., inceaese reaeter vessel inventory.  
orayided there.Hed SDM is maintained, that could result 
in loss of reauired SDM (Mode 5) or boron ~conce'etration 
(Mode 6)). Susoendinq positive reactivity additions that 
could result in failure to meet the minimum SDM or boron 
concentration limit is reciuired to assure continued safe 
operation. Introduction of-coolant inventory-must. be from 
sources that have a boron concentration qreater" Ithan what 
would be reciuired in the RCS for minimum SDM or refueling, 
boron concentration... This ma'v result in an overall 
reduction in RCS boron concentration, but provides 
acceptable marqin to maintaininci subcritical operation.  
Introduction of temperature chancies includinci temperature 
increases when oneratinci with a positive MTC must also be 
evaluated to ensure they do not result in a loss of required 
SDM.  

Suspension of these activities shall not preclude completion 
of actions to establish a safe conservative condition.  
These actions minimize probability of the occurrence of 
postulated events.  

Notwithstanding performance of the above conservative 
Required Actions, the unit is still without sufficient DC 
power sources to operate in a safe manner. Therefore, 
action must be initiated to restore the minimum required DC 
power sources and continue until the LCO requirements are 
restored.  

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required DC electrical power subsystems 
should be completed as quickly as possible in order to 
minimize the time during which the unit safety systems may 
be without sufficient power.  

B. 1 

Condition B represents one train with a loss of ability to 
completely respond to an event, and a potential loss of 
ability to remain energized during normal operation. Since 
eventual failure of the battery to maintain the required 

(conti nued)
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DC Sources - Shutdown 
B 3.8.5 

BASES (continued) 

ACTIONS B.1 (continued) 

battery cell parameters is highly probable, it is imperative 
that the operator's attention focus on minimizing the 
potential for complete loss of DC power to the affected 
train. The additional time provided by the Completion Time 
is consistent with the battery's capability to maintain its 
short term capability to respond to a design basis event.  

C.1 

If the battery cell parameters cannot be maintained within 
Category A limits, the short term capability of the battery 
is also degraded and the battery must be declared 
inoperable.  

SURVEILLANCE SR 3.8.5.1 
REQUIREMENTS 

SR 3.8.5.1 states that Surveillances required by SR 3.8.4.1 
through SR 3.8.4.8 are applicable in these MODES. See the 
corresponding Bases for LCO 3.8.4 for a discussion of each 
SR.  

This SR is modified by a Note which indicates that 
SR 3.8.4.6 (battery charger capacity), SR 3.8.4.7 (battery 
service test), and SR 3.8.4.8 (battery performance test), if 
expired, are not required to be performed for the OPERABLE 
DC subsystems in Modes 5 and 6, and during movement of 
irradiated fuel assemblies. However, the DC subsystems are 
presumed to be able to meet these surveillances. If it is 
discovered (through analysis or unplanned events, for 
example) that the charger and/or battery could not meet 
these surveillances, then the equipment must be considered 
inoperable.  

REFERENCES 1. UFSAR, Chapter 6.  

2. UFSAR, Chapter 15.

Amendment No. 16 05/O30791SAN ONOFRE--UNIT 3 B 3.8-59



Inverters - Shutdown 
B 3.8.8 

BASES (continued) 

ACTIONS A.1. A.2.1, A.2.2, A.2.3, and A.2.4 (continued) 

reactivity additions. The Required Action to suspen.  
positive reaetivity -additions does not preclude actions to 
maiintain W1 increase reactor vessel inventery, Provided the 
re.ied SRI is mai tai4ed, that could result in loss of 
required SDM (Mode 5) or boron concentration (Mode 6).  
Suspending positive reactivity additions that could..xesult 
in failure to meet the minimum SyM or boron concentration 
limit is required to assure continued safe operation.  
Introduction of coolant inventory must be from sourcesethat 
have a boron concntration greater than whatReould Abe 
required in the RCS for minimum SDM or refueling boron 
concentration. This may result in a: overall reduction in 
RCS boron concentration, but provides accepitable margin to 
maintaining subcritical operation. Introduction of 
temperature changes including temperature increasembI when 
operatinq with a positive MTC must also be evaluated to' 
ensure they do not result in a loss of required SDM. By the 
allowance of the option to declare required featuires 
inoperable with the associated inverter(s) inoperable, 
appropriate restrictions will be implemented in accordance 
with the affected required features LCOs' Required ACTIONS.  
In many instances, this option may involve undesired 
administrative efforts. Therefore, the allowance for 
sufficiently conservative actions is made (i.e., to suspend 
CORE ALTERATIONS, movement of irradiated fuel assemblies, 
and operations involving -positive reactivity additions).  

Suspension of these activities shall not preclude completion 
of actions to establish a safe conservative condition.  
These actions minimize the probability of the occurrence of 
postulated events. It is further required to immediately 
initiate action to restore the required inverters and to 
continue this action until restoration is accomplished in 
order to provide the necessary inverter power to the unit 
safety systems.  

Notwithstanding performance of the above conservative
Required Actions, the unit is still without sufficient AC 
vital power sources to operate in a safe manner. Therefore, 
action must be initiated to restore the minimum required AC 
vital power source and continue until the LCO requirements 
are restored.  

(conti nued)
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Inverters - Shutdown 
B 3.8.8

BASES (continued) 

ACTIONS A.1, A.2.1, A.2.2, A.2.3, and A.2.4 (continued) 

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention.. The 
restoration of the required inverters should be completed as 
quickly as possible in order to minimize the time the unit 
safety systems may be without power or powered from a 
constant voltage source transformer.  

SURVEILLANCE SR 3.8.8.1 
REQUIREMENTS 

This Surveillance verifies that the inverters are 
functioning properly with all required circuit breakers 
closed and AC vital buses energized from the inverter. The 
verification of proper voltage output ensures that the 
required power is readily available for the instrumentation 
connected to the AC vital buses. The 7 day Frequency takes 
into account the redundant capability of the inverters and 
other indications available in the control room that alert 
the operator to inverter malfunctions.  

REFERENCES 1. UFSAR, Chapter 6.  

2. UFSAR, Chapter 15.
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Distribution Systems- Shutdown 
B 3.8.10 

BASES (continued) 

ACTIONS A.1, A.2.1. A.2.2, A.2.3. A.2.4, and A.2.5 

_Although redundant required features may require redundant 
trains of electrical power distribution subsystems to be 
OPERABLE, one OPERABLE distribution subsystem train may be 
capable of supporting sufficient required features to allow 
continuation of CORE ALTERATIONS and fuel movement. By 
allowing the option to declare required features associated 
with an inoperable distribution subsystem inoperable, 
appropriate restrictions are implemented in accordance with 
the affected distribution subsystems LCO's Required Actions.  
In many instances, this option may involve undesired 
administrative efforts. Therefore, the allowance for 
sufficiently conservative actions is made (i.e., to suspend 
CORE ALTERATIONS, movement of irradiated fuel assemblies, 
and operations involving positive reactivit y. _additions-•.  
that could result in loss of required SDM (Mode 5) Yor boron 
concentration (Mode 6)). Suspending positive reactivity 
additions that could result in failure tonmeetthe minimum 
SDM or boron concentration limit is required to assure 
continued safe operation. Introduction of coolant inventory 
must be from sources that have a boron concentration greater 
than what would be required in the RCS for minimum SDM or 
refueling boron concentration. This may result in an 
overall reduction in RCS boron concentration, but provides 
acceptable margin to maintaining subcritical operation.  
Introduction of temperature changes includinqDemperature 
increases when operating with a positive MTC must-als o be 
evaluated to ensure they do not result in a loss of required 
SDM.  

Suspension of these activities shall not preclude completion 
of actions to establish a safe conservative condition.  
These actions minimize the probability of the occurrence of 
postulated events. It is further required to immediately 
initiate action to restore the required AC and DC electrical 
power distribution subsystems and to continue this action 
until restoration is accomplished in order to provide the 
necessary power to the unit safety systems.  

Notwithstanding performance of the above conservative 
Required Actions, a required shutdown cooling (SDC) 
subsystem may be inoperable. In this case, these Required 
Actions of Condition A do not adequately address the 
concerns relating to coolant circulation and heat removal.  
Pursuant to LCO 3.0.6, the SDC ACTIONS would not be entered.  

(continued)
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Distribution Systems- Shutdown 
B 3.8.10 

BASES (continued) 

ACTIONS A.1, A.2.1, A.2.2. A.2.3, A.2.4, and A.2.5 (continued) 

.Therefore, the Required Actions of Condition. A direct-....  
declaring SDC inoperable, which results in taking the 
appropriate SDC actions.  

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required distribution subsystems should 
be completed as quickly as possible in order to minimize the 
time the unit safety systems may be without power.  

SURVEILLANCE SR 3.8.10.1 
REQUIREMENTS 

This Surveillance verifies that the AC, DC, and AC vital bus 
electrical power distribution system is functioning 
properly, with all the buses energized. The verification of 
proper voltage availability on the buses ensures that the 
required power is readily available for motive as well as 
control functions for critical system loads connected to 
these buses. The 7 day Frequency takes into account the 
redundant capability of the electrical power distribution 
subsystems, and other indications available in the control 
room that alert the operator to subsystem malfunctions.  

REFERENCES 1. UFSAR, Chapter 6.  

2. UFSAR, Chapter 15.

SAN ONOFRE--UNIT 3 B 3.8-87 Amendment No.+&



Boron Concentration 
B 3.9.1 

BASES (continued) 

LCO COLR ensures a core keff of • 0.95 is maintained during 
(continued) fuel handling operations. Violation of the LCO could lead 

to an inadvertent criticality during MODE 6.  

APPLICABILITY This LCO is applicable in MODE 6 to ensure that the fuel in 
the reactor vessel will remain subcritical. The required 
boron concentration ensures a kef < 0.95. Above MODE 6, 
LCO 3.1.1, "SHUTDOWN MARGIN (SDM)-T > 200°F," and 
LCO 3.1.2, "SHUTDOWN MARGIN-Tavg • 200F," ensure that an 
adequate amount of negative reactivity is available to shut 
down the reactor and to maintain it subcritical.  

ACTIONS A.1 and A.2 

Continuation of CORE ALTERATIONS or positive reactivity 
additions (including actions to reduce boron concentration) 
is contingent upon maintaining the unit in compliance with 
the LCO. If the boron concentration of any coolant volume 
in the RCS, or the refueling canal is less than its limit, 
all operations involving CORE ALTERATIONS or positive 
reactivity additions must be suspended immediately.  
Operations that individually add limited positive reactivity 
(e.Ci., temperature fluctuations from inventory addition or 
temerature control fluctuations). but when combined with 
all other oferations affectinq core reactivity (e.i., 
intentional boration) result in overall net. neciative 
reactivity additionsare not precluded by this action.a 

Temperature fluctuations associated with Ffaintaining the 
plant status are permissible provided they remnain wfithin 
limits established for the plant conditions.  

Suspension of CORE ALTERATIONS and positive reactivity 
additions shall not preclude moving a component to a safe 
position.  

A.3 

In addition to immediately suspending CORE ALTERATIONS e-rand 
positive reactivity additions, boration to restore the 
concentration must be initiated immediately.  

In determining the required combination of boration flow 
rate and concentration, there is no unique design basis 
event that must be satisfied. The only requirement is to 
restore the boron concentration to its required value as 

(continued)
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Nuclear Instrumentation 
B 3.9.2 

BASES (continued) 

APPLICABILITY In MODE 6, the SRMs must be OPERABLE to determine changes in 
core reactivity. There is no other direct means available 
to check core rea.ctivity l.ev-els...  

In MODES 3, 4, and 5, the installed source range detectors 
and circuitry are required to be OPERABLE by LCO 3.3.13, 
"Source Range Monitors." 

ACTIONS A.1 and A.2 

With only one SRM OPERABLE, redundancy has been lost. Since 
these instruments are the only direct means of monitoring 
core reactivity conditions. CORE ALTERATIONS and oas-i-te 
cmoentvitvt additsaesintroduction of coolant into the RCS 
with boron concentration less than redu ired to meet the 
minimum boron concentration of LCO 3.9.1 must be susDended 
immediately. Sushendino tositive reactivity additions that 
could result in failure to meet the minimum boron-' 
concentration limit is renuired to assure continued safe 
oPeration. Introduction of coolant inventory must be from 
sources that have a boron concentration lreater than what 
would be reauired in the RCS for minimum refuelina boron 
concentration. This may result in an overall reduction in 
RCS boron concentration. but orovides acceptable margin to 
maintaining subcritical opration. Performance of Required 
Action A.1 shall not preclude completion of movement of a 
component to a safe position.  

Temperature fluctuations associated with maintaining the 

plant status are permissible provided 
they remain within 

imits established for the plant conditions.  

B.1 

With no SRM OPERABLE, actions to restore a monitor to 
OPERABLE status shall be initiated immediately. Once 
initiated, actions shall be continued until an SRM is 
restored to OPERABLE status.  

B.2 

With no SRM OPERABLE, there is no direct means of detecting 
changes in core reactivity. However, since CORE ALTERATIONS 
and positive reactivity additions are not to be made, the 
core reactivity condition is stabilized until the SRMs are 
OPERABLE. This stabilized condition is determined by 
performing SR 3.9.1.1 to verify that the required boron 
concentration exists.  

(conti nued)
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SDC and Coolant Circulation-High Water Level 
B 3.9.4

BASES (continued)

LCO 
(continued)

The flow path starts in one of the RCS hot legs and is 
returned to the RCS cold legs.  

The LCO is modified by two Notes..... With the upper guide 
structure removed from the reactor vessel Note 1 allows the 
required operating SDC loop to be removed from service for 
up to 2 hours in each 8 hour period, provided that: 

a. The maximum RCS temperature is maintained • 140'F.  
b. No operations are permitted that would eus-e--e 

redueti-eddiilute the RCS boron concentration to less 
than that required to meet the minimum requir~d-boron' 
concentration of LCO 3.9.1.  

c. The capability to close the containment penetrations 
with direct access to the outside temperature within 
the calculated time to boil is maintained.  

d. The reactor cavity water level is maintained Ž 20 feet 
above the top of the reactor pressure vessel flange, 
or, for core alterations, Ž 23 feet above the top of 
the reactor pressure vessel flange.

This permits operations such as core mapping or alterations 
in the vicinity of the reactor vessel hot leg nozzles, RCS 
to SDC isolation valve testing, and inservice testing of 
LPSI system components. During this 2 hour period, decay 
heat is removed by natural convection to the large mass of 
water in the refueling canal.  

Note 2 allows Operations to use a containment spray pump in 
place of a low pressure safety injection pump to provide 
shutdown cooling flow.

APPLICABILITY

ACTIONS

One SDC loop must be in operation in MODE 6, with the water 
level Ž 20 ft above the top of the reactor vessel flange, 
to provide decay heat removal. Requirements for the SDC 
System in other MODES are covered by LCOs in Section 3.4, 
Reactor Coolant System (RCS), and Section 3.5, Emergency 
Core Cooling Systems (ECCS). SDC loop requirements in 
MODE 6, with the water level < 20 ft above the top of the 
reactor vessel flange, are located in LCO 3.9.5, "Shutdown 
Cooling (SDC) and Coolant Circulation-Low Water Level."

SDC loop requirements are met by having one SDC loop 
OPERABLE and in operation, except as permitted in the Note 
to the LCO.

(conti nued)
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SDC and Coolant Circulation-High Water Level 
B 3.9.4 

BASES (continued) 

ACTIONS A.1 (conti nued) S......... If SDC loop requirements are not.met, there will be no 
forced circulation to provide mixing to establish uniform 
boron concentrations. Reduced boron en,,ntrations can 
occur through the additian of water with a lower boron 
eoncentration than that eontained in the RGS. Therefore, 
actions that reduce boron concentration shall he susvended 
immed-i-te!&-.' Susoendincj Dositive reactivitv additions that 
could result in failure to meet the minimum boron 
concentration limit is reauired to assure continued safe,-,.  
oDeration. Introductioni of coolant inventorr, must-beIfrb 
sources that have a. boron~.,concentration cireater than what 
would be reauired in the RCS for minimum refuelin" boron 
concentration. This may result in an overall reduction in 
RCS boron concentration. but orovides acceptable margin to 
maintaining subcritical operation.  

A.2 

If SDC loop requirements are not met, actions shall be taken 
immediately to suspend loading irradiated fuel assemblies in 
the core. With no forced circulation cooling, decay heat 
removal from the core occurs by natural convection to the 
heat sink provided by the water above the core. A minimum 
refueling water level of 20 ft above the reactor vessel 
flange provides an adequate available heat sink. Suspending 
any operation that would increase the decay heat load, such 
as loading a fuel assembly, is a prudent action under this 
condition.  

A.3 

If SDC loop requirements are not met, actions shall be 
initiated and continued in order to satisfy SDC loop 
requirements.  

A.4 

If SDC loop requirements are not met, all containment 
penetrations to the outside atmosphere must be closed to 
prevent fission products, if released by a loss of decay 
heat event, from escaping the containment building. The 
4 hour or within the calculated time to boil Completion Time 
allows fixing most SDC problems without incurring the 
additional action of violating the containment atmosphere.  

(continued)
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SDC and Coolant Circulation-Low Water Level 
B 3.9.5 

BASES (continued) 

ACTIONS A.1 and A.2 

When two SDC loops are operable and if one SDC loop .becomes 
inoperable, actions shall be immediately initiated and 
continued until the SDC loop is restored to OPERABLE status 
and to operation, or until Ž 20 ft of water level is 
established above the reactor vessel flange. When the water 
level is established at Ž 20 ft above the reactor vessel 
flange, the Applicability will change to that of LCO 3.9.4, 
"Shutdown Cooling and Coolant Circulation-High Water 
Level," and only one SDC loop is required to be OPERABLE and 
in operation. An immediate Completion Time is necessary for 
an operator to initiate corrective-actions.  

B.1 

When one loop of the SDC is operable with requirements 1-8 
satisfied and the SDC loop becomes inoperable or any of the 
8 requirements are not met, actions shall be immediately 
initiated to establish a water level > 20 feet above the 
reactor flange. When the water level is established at > 20 
feet above the reactor vessel flange, the applicability will 
change to that of LCO 3.9.4, "Shutdown Cooling and Coolant 
Circulation-High Water Level," and only one SDC loop is 
required to be OPERABLE and in operation. An immediate 
Completion Time is necessary for an operator to initiate 
corrective actions.  

C.1 

If no SDC loop is in operation or no SDC loops are OPERABLE, 
there will be no forced circulation to provide mixing to 
establish uniform boron concentrations. Redued barn 
concentrations ean occur by the addition of water with lower, 
boron concentration then that contained in the RCS.  
Therefore, aetions that reduce boron concentration shall be 
suspended immediatelt. Suspending positive reactivity, 
additions that could result in failure to meet the minimum 
boron concentration limit is required to assure continued 
safe operation. Introduction of coolant inventory must be 
from sources that have a boron concentration qreater than 
what would be required in the RCS for minimum refueling 
boron concentration. This may result in an overall 
reduction in RCS boron concentration, but provides 
acceptable margin to maintaining subcritical operation.  

(continued)
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SDC and Coolant Circulation- Low Water Level 
B.3.9.5 

BASES (continued) 

ACTIONS C.2 (conti nued) If no. SDC loop is in operation or no SDC loops are OPERABLE,, 
actions shall be initiated immediately and continued without 
interruption to restore one SDC loop to OPERABLE status and 
operation. Since the unit is in Conditions A and B 
concurrently, the restoration of two OPERABLE SDC loops and 
one operating SDC loop should be accomplished expeditiously.  

C.3 

If SDC loops requirements are not met,-all containment 
penetrations to the outside atmosphere must be closed to 
prevent fission products, if released by a loss of decay 
heat event, from escaping the containment building. The 
4 hour or within the calculated time to boil Completion Time 
allows fixing most SDC problems without incurring the 
additional action of violating the containment atmosphere.  

SURVEILLANCE SR 3.9.5.1 
REQUIREMENTS 

This Surveillance demonstrates that one SDC loop is 
operating and circulating reactor coolant. The flow rate is 
determined by the flow rate necessary to provide sufficient 
decay heat removal capability and to prevent thermal and 
boron stratification in the core. In addition, this 
Surveillance demonstrates that the other SDC loop is 
OPERABLE.  

In addition, during operation of the SDC loop with the water 
level in the vicinity of the reactor vessel nozzles, the SDC 
loop flow rate determination must also consider the SDC pump 
suction requirements. The Frequency of 12 hours is 
sufficient, considering the flow, temperature, pump control, 
and alarm indications available to the operator to monitor 
the SDC System in the control room.  

Verification that the required loops are OPERABLE and in 
operation ensures that loops can be placed in operation as 
needed, to maintain decay heat and retain forced 
circulation. The Frequency of 12 hours is considered 
reasonable, since other administrative controls are 
available and have proven to be acceptable by operating 
experience.  

REFERENCE 1. UFSAR, Section 7.4.

Amendment No. 116 06/03•j•
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Boration Systems - Shutdown 
3.1.10

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.10 Boration Systems - Shutdown

LCO 3.1.10 

APPLICABILITY:

One RCS boron injection flow path shall be OPERABLE.  

MODES 5 and 6.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. No boron injection A.1 ---------NOTE-------- Immediately 
flow path OPERABLE. Plant temperature 

changes are allowed 
provided the temp
erature change is 
accounted for in the 
calculated SDM.  

Suspend all 
operations involving 
CORE ALTERATIONS or 
positive reactivity 
changes.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

------------------- NOTE----------------
Only required when the Refueling Water 
Storage Tank (RWST) is the source of 
borated water and the outside temperature 
is < 40OF or > 1000F.  

SR 3.1.10.1 Verify RWST temperature is within limits. 24 hours 

SR 3.1.10.2 Verify volume of available borated water is 7 days 
within limits.  

(continued)
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CRIS 
3.3.9

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. CRIS Manual Trip, B.1 --------NOTE------
Actuation Logic, or Place CREACUS in 
required control room isolation mode if 
airborne radiation automatic transfer to 
monitors inoperable in isolation mode 
MODE 5 or 6, or during inoperable.  
movement of irradiated 
fuel assemblies.  

Place one CREACUS Immediately 
train in emergency 
mode.  

OR 

B.2.1 Suspend movement of Immediately 
irradiated fuel 
assemblies.  

AND 

B.2.2 --------- NOTE --------- Immediately 
Limited plant control 
operations are 
allowed provided the 
changes are accounted 
for in the calculated 
SDM.  

Suspend positive 
reactivity additions.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.3.9.1 Perform a CHANNEL CHECK on the required 12 hours 
control room airborne radiation monitor 
channel.  

(continued)
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Source Range Monitoring Channels 
3.3.13

3.3 INSTRUMENTATION 

3.3.13 Source Range Monitoring Channels

LCO 3.3.13 

APPLICABILITY:

Two channels of source range monitoring instrumentation 
shall be OPERABLE.  

MODES 3, 4, and 5, with the reactor trip circuit breakers 
open or Control Element Assembly (CEA) Drive System not 
capable of CEA withdrawal.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required A.1 ---------NOTE--------- Immediately 
channels inoperable. Limited plant control 

operations are 
allowed provided the 
changes are accounted 
for in the calculated 
SDM.  

Suspend all 
operations involving 
positive reactivity 
additions.  

AND 

A.2 Perform SDM 4 hours 
verification in 
accordance with AND 
SR 3.1.1.2, if 
Tavg > 2000 F, or Once per 
SR 3.1.2.1, if 12 hours 
Tavg • 200'F. thereafter

SAN ONOFRE--UNIT 2 3.3-51 Amendment No.



RCS Loops-MODE 3 
3.4.5

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.5 RCS Loops-MODE 3

LCO 3.4.5

APPLICABILITY:

Two RCS loops shall be OPERABLE and one RCS loop shall be in 
operation.  

- NOTE ...............  
All reactor coolant pumps may be de-energized for g 1 hour 
per 8 hour period, provided: 

a. No operations are permitted that would cause 
introduction into the RCS, coolant with boron 
concentration less than required to meet the SDM of LCO 
3.1.1; and 

b. Core outlet temperature is maintained at least 10OF 
below saturation temperature.  

--------------------------------------------

MODE 3.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One required RCS loop A.1 Restore required RCS 72 hours 
inoperable, loop to OPERABLE 

status.  

B. Required Action and B.1 Be in MODE 4. 12 hours 
associated Completion 
Time of Condition A 
not met.  

(continued)
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RCS Loops-MODE 3 
3.4.5

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME 

C. No RCS loop OPERABLE. C.1 Suspend operations Immediately 
that would cause 

OR - introduction into the 
RCS, coolant with 

No RCS loop in boron concentration 
operation. less than required to 

meet SDM of LCO 
3.1.1.  

AND 

C.2 Initiate action to Immediately 
restore one RCS loop 
to OPERABLE status 
and operation.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.5.1 Verify required RCS loop is in operation. 12 hours 

SR 3.4.5.2 Verify secondary side water level in each 12 hours 
steam generator Ž 50% (wide range).  

SR 3.4.5.3 Verify correct breaker alignment and 7 days 
indicated power available to the required 
pump that is not in operation.

SAN ONOFRE--UNIT 2 3.4-17 Amendment No.



RCS Loops-MODE 4 
3.4.6 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.6 RCS Loops-MODE 4 

LCO 3.4.6 Two loops or trains consisting of any combination of RCS loops 
and shutdown cooling (SDC) trains shall be OPERABLE and at 
least one loop or train shall be in operation.  

----------------------------- NOTES---------------------
1. All reactor coolant pumps (RCPs) and SDC pumps may be 

de-energized for • I hour per 8 hour period, provided: 

a. No operations are permitted that would cause 
introduction into the RCS, coolant with boron 
concentration less than required to meet the SDM of 
LCO 3.1.1; and 

b. Core outlet temperature is maintained at least 10'F 
below saturation temperature.  

2. No RCP shall be started with any RCS cold leg 
temperature • 256°F unless: 

a. Pressurizer water volume is < 900 ft 3, or 

b. Secondary side water temperature in each steam 
generator (SG) is < 100°F above each of the RCS cold 
leg temperatures.  

APPLICABILITY: MODE 4.

SAN ONOFRE--UNIT 2 3.4-18 Amendment No.



RCS Loops-MODE 4 
3.4.6

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One required RCS loop A.1 Initiate action to Immediately 
inoperable. restore a second loop 

or train to OPERABLE 
AND status.  

Two SDC trains 
inoperable.  

B. One required SDC train B.1 Be in MODE 5. 24 hours 

inoperable.  

AND 

Two required RCS loops 
inoperable.  

C. Required RCS loop(s) C.1 Suspend operations Immediately 
or SDC train(s) that would cause 
inoperable. introduction into the 

RCS, coolant with 
OR boron concentration 

less than required to 
No RCS loop or SDC meet SDM of LCO 
train in operation. 3.1.1.  

AND 

C.2 Initiate action to Immediately 
restore one loop or 
train to OPERABLE 
status and operation.

SAN ONOFRE--UNIT 2 3.4-19 Amendment No.



RCS Loops-MODE 5, Loops Filled 
3.4.7 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.7 RCS Loops-MODE 5, Loops Filled 

LCO 3.4.7 At least one of the following loop(s)/trains listed below 
shall be OPERABLE and in operation: 

a. Reactor Coolant Loop 1 and its associated steam 
generator and at least one associated Reactor Coolant 
Pump; 

b. Reactor Coolant Loop 2 and its associated steam 
generator and at least one associated Reactor Coolant 
Pump; 

c. Shutdown Cooling Train A; or 

d. Shutdown Cooling Train B 

One additional Reactor Coolant Loop/shutdown cooling train 
shall be OPERABLE, or 

The secondary side water level of each steam generator shall 
be greater than 50% (wide range).  

------------------------- NOTES----------------------
1. All reactor coolant pumps (RCPs) and pumps providing 

shutdown cooling may be de-energized for • 1 hour per 
8 hour period, provided: 

a. No operations are permitted that would cause 
introduction into the RCS, coolant with boron 
concentration less than required to meet the SDM of 
LCO 3.1.2; and 

b. Core outlet temperature is maintained at least 10F 
below saturation temperature.  

2. One required SDC train may be inoperable for up to 
2 hours for surveillance testing provided that the other 
SDC train or RCS loop is OPERABLE and in operation.  

3. One required RCS loop may be inoperable for up to 2 
hours for surveillance testing provided that the other 
RCS loop or SDC train is OPERABLE and in operation.  

(continued)
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RCS Loops-MODE 5, Loops Filled 
3.4.7

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. No SDC train/RCS loop B.1 Suspend operations Immediately 
in operation. that would cause 

introduction into the 
RCS, coolant with 
boron concentration 
less than required to 
meet SDM of LCO 
3.1.2.  

AND 

B.2 Initiate action to Immediately 
restore required SDC 
train/RCS loop to 
operation.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.7.1 Verify at least one RCS loop or SDC train 12 hours 
is in operation.  

SR 3.4.7.2 Verify required SG secondary side water 12 hours 
level is > 50% (wide range).  

SR 3.4.7.3 Verify the second required RCS loop, SDC 7 days 
train or steam generator secondary is 
OPERABLE.
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RCS Loops-MODE 5, Loops Not Filled 
3.4.8 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.8 RCS Loops-MODE 5, Loops Not Filled 

LCO 3.4.8 Two shutdown cooling (SDC) trains shall be OPERABLE and at 
least one SDC train shall be in operation.  

----------------------------- NOTES----------------------
1. All SDC pumps may be de-energized for • 15 minutes when 

switching from one train to another provided: 

a. The core outlet temperature is maintained > 10F 
below saturation temperature; 

b. No operations are permitted that would cause 
introduction into the RCS, coolant with boron 
concentration less than required to meet the SDM of 
LCO 3.1.2; and 

c. No draining operations to further reduce the RCS 
water volume are permitted.  

2. The pump providing shutdown cooling may be de-energized 
for • I hour per 8 hour period provided: 

a. The core outlet temperature is maintained > 10'F 
below saturation temperature; and 

b. No operations are permitted that would cause 
introduction into the RCS, coolant with boron 
concentration less than required to meet the SDM of 
LCO 3.1.2.  

3. One SDC train may be inoperable for • 2 hours for 
surveillance testing provided the other SDC train is 
OPERABLE and in operation.  

4. A containment spray pump may be used in place of a low 
pressure safety injection pump in either or both 
shutdown cooling trains to provide shutdown cooling flow 
provided the reactor has been sub-critical for a period 
> 24 hours and the RCS is fully depressurized and vented 
in accordance with LCO 3.4.12.1.  

APPLICABILITY: MODE 5 with RCS loops not filled.
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RCS Loops-MODE 5, Loops Not Filled 
3.4.8

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One SDC train A.1 Initiate action to Immediately 
inoperable, restore SDC train to 

OPERABLE status.  

B. Both SDC trains B.1 Suspend operations Immediately 
inoperable, that would cause 

introduction into the 
OR RCS, coolant with 

boron concentration 
No SDC train in less than required to 
operation. meet SDM of LCO 

3.1.2.  

AND 

B.2 Initiate action to Immediately 
restore one SDC train 
to OPERABLE status 
and operation.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.8.1 Verify at least one SDC train is in 12 hours 
operation.  

SR 3.4.8.2 Verify correct breaker alignment and 7 days 
indicated power available to the required 
SDC pump that is not in operation.
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AC Sources- Shutdown 
3.8.2

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. (continued) A.2.2 Suspend movement of Immediately 
irradiated fuel 
assemblies.  

AND 

A.2.3 Suspend operations Immediately 
involving positive 
reactivity additions 
that could result in 
loss of required SDM 
or boron 
concentration.  

AND 

A.2.4 Initiate action to Immediately 
restore required 
offsite power circuit 
to OPERABLE status.  

B. One required DG B.1 Suspend CORE Immediately 

inoperable. ALTERATIONS.  

AND 

B.2 Suspend movement of Immediately 
irradiated fuel 
assemblies.  

AND 

B.3 Suspend operations Immediately 
involving positive 
reactivity additions 
that could result in 
loss of required SDM 
or boron 
concentration.  

AND 

B.4 Initiate action to Immediately 
restore required DG 
to OPERABLE status.
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DC Sources- Shutdown 
3.8.5

3.8 ELECTRICAL POWER SYSTEMS 

3.8.5 DC Sources-Shutdown

LCO 3.8.5 

APPLICABILITY:

DC electrical power subsystem shall be OPERABLE to support 
the DC electrical power distribution subsystem(s) required 
by LCO 3.8.10, "Distribution Systems-Shutdown." 

MODES 5 and 6, 
During movement of irradiated fuel assemblies.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One battery or A.1 Declare affected Immediately 
associated control required feature(s) 
equipment or cabling inoperable.  
inoperable.  

OR 

A.2.1 Suspend CORE Immediately 
ALTERATIONS.  

AND 

A.2.2 Suspend movement of Immediately 
irradiated fuel 
assemblies.  

AND 

A.2.3 Suspend operations Immediately 
involving positive 
reactivity additions 
that could result in 
loss of required SDM 
or boron 
concentration.  

AND 

(continued)
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Inverters - Shutdown 
3.8.8

3.8 ELECTRICAL POWER SYSTEMS 

3.8.8 Inverters -Shutdown

LCO 3.8.8 Required inverters shall be OPERABLE to support the onsite 
Class 1E AC vital bus electrical power distribution 
subsystem(s) required by LCO 3.8.10, "Distribution 
Systems - Shutdown."

APPLICABILITY: MODES 5 and 6, 
During movement of irradiated fuel assemblies.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required 
inverters inoperable.

A.1 Declare affected 
required feature(s) 
inoperable.

OR 

A.2.1 Suspend CORE 
ALTERATIONS.  

AND 

A.2.2 Suspend movement of 
irradiated fuel 
assemblies.  

AND 

A.2.3 Suspend operations 
involving positive 
reactivity additions 
that could result in 
loss of required SDM 
or boron 
concentration.  

AND

Immediately 

Immediately 

Immediately 

Immediately 

(continued)
4- J.
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Distribution Systems- Shutdown 
3.8.10

3.8 ELECTRICAL POWER SYSTEMS 

3.8.10 Distribution Systems -Shutdown

LCO 3.8.10 The necessary portion of AC, DC, and AC vital bus electrical 
power distribution subsystems shall be OPERABLE to support 
equipment required to be OPERABLE.

APPLICABILITY: MODES 5 and 6, 
During movement of irradiated fuel assemblies.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required A.1 Declare associated Immediately 
AC, DC, or AC vital supported required 
bus electrical power feature(s) 
distribution inoperable.  
subsystems inoperable.  

OR 

A.2.1 Suspend CORE Immediately 
ALTERATIONS.  

AND 

A.2.2 Suspend movement of Immediately 
irradiated fuel 
assemblies.  

AND 

A.2.3 Suspend operations Immediately 
involving positive 
reactivity additions 
that could result in 
loss of required SDM 
or boron 
concentration.  

AND 

(continued)
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Nuclear Instrumentation 
3.9.2

3.9 REFUELING OPERATIONS 

3.9.2 Nuclear Instrumentation

LCO 3.9.2 

APPLICABILITY:

Two source range-monitors.(SRMs) shall be OPERABLE.  

MODE 6.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One SRM inoperable. A.1 Suspend CORE Immediately 

ALTERATIONS.  

AND 

A.2 Suspend operations Immediately 
that would cause 
introduction into the 
RCS, coolant with 
boron concentration 
less than required to 
meet the boron 
concentration of LCO 
3.9.1.  

B. Two SRMs inoperable. B.1 Initiate actions to Immediately 
restore one SRM to 
OPERABLE status.  

AND 

B.2 Perform SR 3.9.1.1. 4 hours 

AND 

Once per 
12 hours 
thereafter
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SDC and Coolant Circulation -High Water Level 
3.9.4 

3.9 REFUELING OPERATIONS 

3.9.4 Shutdown Cooling (SDC) and Coolant Circulation-High Water Level 

LCO 3.9.4 One SDC loop shall be OPERABLE and in operation...  

---------------------------- NOTES---------------------
With the upper guide structure removed from the reactor 
vessel the required SDC loop may be removed from operation 
for • 2 hours per 8-hour period, provided: 

a. The maximum RCS temperature is maintained • 140 0 F.  
b. No operations are permitted that would cause 

introduction into the RCS, coolant with boron 
concentration less than that required to meet the 
minimum required boron concentration of LCO 3.9.1.  

c. The capability to close the containment penetrations 
with direct access to the outside atmosphere within the 
calculated time to boil is maintained.  

d. The reactor cavity water level is maintained Ž 20 feet 
above the top of the reactor pressure vessel flange, or, 
for core alterations, Ž 23 feet above the top of the 
reactor pressure vessel flange.  

---------------------------- NOTE ---------------------
A containment spray pump may be used in place of a low 
pressure safety injection pump in either or both shutdown 
cooling loops to provide shutdown cooling flow.  

APPLICABILITY: MODE 6 with the water level Ž 20 ft above the top of reactor 
vessel flange.
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SDC and Coolant Circulation-High Water Level 
3.9.4

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. SDC loop A.1 .. Suspend operations Immediately 
requirements not that would cause 
met. introduction into 

the RCS, coolant 
with boron 
concentration less 
than required to 
meet the boron 
concentration of 
LCO 3.9.1.  

AND 

(continued)
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SDC and Coolant Circulation-Low Water Level 
3.9.5

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One SDC loop A.1 Initiate action to Immediately 
inoperable, restore SDC loop to 

OPERABLE status.  
(Applicable to initial 
conditions of two shutdown OR 
cooling loops OPERABLE) 

A.2 Initiate actions to Immediately 
establish Ž 20 ft of 
water above the top 
of reactor vessel 
flange.  

B. One SDC loop operable, B.1 Initiate actions to Immediately 
less than 20 feet of establish Ž 20 feet 
water above the of water.  
reactor vessel flange 
and any of the 8 
requirements not met 

(Applicable to initial 
conditions of one shutdown 
cooling loop OPERABLE and 
operating with 
requirements 1-8) 

C. No SDC loop OPERABLE C.1 Suspend operations Immediately 
or in operation. that would cause 

introduction into the 
RCS, coolant with 
boron concentration 
less than required to 
meet the boron 
concentration of LCO 
3.9.1.  

AND 

(continued)
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Boration Systems - Shutdown 
B 3.1.10 

BASES (continued) 

ACTION A.1 

With no boron injection flow path to the reactor coolant 
System OPERABLE, all operations involving CORE ALTERATIONS 
or positive reactivity changes shall be suspended 
immediately. Required Action A.1 is modified by a note 
which permits plant temperature changes provided the 
temperature change is accounted for in the calculated SDM.  
Introduction of temperature changes, including temperature 
increases when a positive MTC exists, must be evaluated to 
ensure they do not result in a loss of required SDM.  

A boron injection flow path is not OPERABLE if it is not 
capable of performing its boron injection function. In 
consideration of the stable reactor configuration and the 
initial boron concentration, a core alteration is the only 
possible source for a significant increase in reactivity.  

SURVEILLANCE SR 3.1.10.1. SR 3.i.10.2. and SR 3.1.10.3 
REQUIREMENTS 

SRs 3.1.10.1, 3.1.10.2, and 3.1.10.3, ensure that the 
required borated water supply is available. SR 3.1.10.1 
verifies that the temperature of the boric acid solution in 
the RWST is Ž 40'F and • 100'F. The RWST water temperature 
is not expected to approach 40°F or 100'F, considering local 
meteorology and the large heat capacity of the RWST.  
Furthermore, at 40'F boric acid precipitation will not occur 
below a concentration of 4720 ppm boron. The maximum boric 
acid concentration in the tanks is 2800 ppm boron. However, 
SR 3.1.10.1 is only applicable when the RWST is the source 
of borated water and the outside air temperature is not 
within the normally expected range of 40 to 100'F.  

The solubility of boric acid at 50'F is about 3.5 wt%.  
There is no similar requirement to verify BAMU Tank 
temperature 50'F is within the normal operating range of the 
building.  

SR 3.1.10.2 and 3.1.10.3 verify that a sufficient amount of 
boron is available for RCS injection from either the BAMU 
tanks or the RWST. This requires a minimum of 4150 gallons 
of boric acid solution at a concentration of 2350 PPM Boron 
in either the RWST (15.5%' level indication) or a BAMU tank.  
A maximum boric acid solution concentration of 6119 ppm is 
specified for the BAMU Tank. The water volume limits are 

15.5% level with tanks TO05 and TO06 cross connected (Reference 4, 
CCN-1). 17.0% level with tanks T005 (Reference 6) and T006 
(Reference 4, CCN-3) isolated.  

(continued)
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Boration Systems - Shutdown 
B 3.1.10 

BASES (continued) 

SURVEILLANCE SR 3.1.10.1. SR 3.1.10.2. and SR 3.1.10.3 (continued) 
REQUIREMENTS 

specified relative to the top of the highest suction 
connection to the tank and considers vortexing, internal 
structures and instrument errors. The 7 day Surveillance 
Frequency ensures that a sufficient initial water supply is 
available for boron injection.  

SR 3.1.10.4 

These SRs demonstrate that each automatic boration system 
pump and valve is operable and actuates as required. In 
response to an actual or simulated SIAS the charging pumps 
start, the VCT is isolated, and the charging pumps take 
suction from the OPERABLE BAMU tank(s) and RWST.  
Verification of the correct alignment for manual, power 
operated, and automatic valves in the Boration System Flow 
paths provides assurance that proper boration flow paths are 
available. These SRs do not apply to valves that are 
locked, sealed, or otherwise secured in position, because 
these valves were previously verified to be in the correct 
position.  

1. A flow path from either boric acid makeup tank with a 
minimum boron concentration of 2350 ppm and a minimum 
borated water volume of 4150 gallons, via either one 
of the boric acid makeup pumps, the blending tee or 
the gravity feed connection and any charging pump to 
the RCS, or; 

2. The flow path from the RWST with a minimum borated 
water level of 15.5%' (includes TLU and Design Basis 
Document margin), a minimum boron concentration of 
2350 ppm, and a solution temperature Ž 40'F and • 
100°F via either a charging pump or a high pressure 
safety injection pump to the RCS.  

15.5% level with tanks TO05 and T006 cross connected (Reference 4, 
CCN-1). 17.0% level with tanks TO05 (Reference 6) and T006 
(Reference 4, CCN-3) isolated.  

(continued)
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Boration Systems - Shutdown 
B 3.1.10 

REFERENCES 

1. 10 CFR 50, Appendix A, GDC 26.  

2. 10 CFR 50, Appendix A, GDC 27.  

3. 10 CFR 50, Appendix A, GDC 33.  

4. J-BHB-029, "RWST Minimum Level to Maintain Safety 
Analysis Assumptions, Including TLU." 

5. J-BGB-002, "TLU for Boric Acid Makeup Level Loops 
2(3)LI0206C and 2(3)LI0208C." 

6. J-BHB-021, "RWST 2(3)T005 & T006 Level Loop 
Uncertainties and Minimum Level Required During 
Modes 5 & 6."
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CRIS 
B 3.3.9 

BASES (continued)

ACTIONS 
(continued)

Condition B applies to the failure of CRIS Manual Trip, 
Actuation Logic, and required gaseous radiation monitor 
channels in Mode 5 or 6, or when moving irradiated 
assemblies. The Required Actions are immediately taken to 
place one OPERABLE CREACUS train in the emergency mode, or 
to suspend positive reactivity additions, and movement of 
irradiated fuel assemblies. The Completion Time recognizes 
the fact that the radiation signals are the only Functions 
available to initiate control room isolation in the event of 
a fuel handling accident.

Required Action B.2.2 is modified by a note to indicate that 
normal plant control operations that individually add 
limited positive reactivity (e.g., temperature or boron 
fluctuations associated with RCS inventory management or 
temperature control) are not precluded by this Action, 
provided they are accounted for in the calculated SDM.

SURVEILLANCE 
REQUIREMENTS

SR 3.3.9.1 

Performance of the CHANNEL CHECK once every 12 hours ensures 
that a gross failure of instrumentation has not occurred. A 
CHANNEL CHECK is a comparison of the parameter indicated on 
one channel to a similar parameter on other channels. It is 
based on the assumption that instrument channels monitoring 
the same parameter should read approximately the same value.

Significant deviations between the two instrument channels 
could be an indication of excessive instrument drift in one 
of the channels or of something even more serious. CHANNEL 
CHECK will detect gross channel failure; thus, it is key to 
verifying the instrumentation continues to operate properly 
between each CHANNEL CALIBRATION.  

Agreement criteria are determined by the plant staff based 
on a combination of the channel instrument uncertainties, 
including indication and readability. If a channel is 
outside the match criteria, it may be an indication that the 
transmitter or the signal processing equipment has drifted 
outside its limit.  

The Frequency, about once every shift, is based on operating 
experience that demonstrates the rarity of channel failure.  
Thus, performance of the CHANNEL CHECK guarantees that 
undetected overt channel failure is limited to 12 hours.  
Since the probability of two random failures in redundant 
channels in any 12 hour period is low, the CHANNEL CHECK 
minimizes the chance of loss of protective function due to 
failure of redundant channels. The CHANNEL CHECK 

(continued)
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CRIS 
B 3.3.9 

BASES (continued)

SURVEILLANCE 
REQUIREMENTS

SR •.3.39.1 (continued) 

supplements less formal, but more frequent, checks of 
channel OPERABILITY during normal operational use of the 
displays associated with the LCO required channels.

SR 3.3.9.2

A CHANNEL FUNCTIONAL TEST is performed on the required 
control room radiation monitoring channel to ensure the 
entire channel will perform its intended function. As found 
and as left setpoints are recorded.  

The Frequency of 92 days is based on plant operating.  
experience with regard to channel OPERABILITY and drift, 
which demonstrates that failure of more than one channel of 
a given Function in any 92 day interval is a rare event.  

SR 3.3.9.3 

Proper operation of the individual initiation relays is 
verified by de-energizing these relays during the CHANNEL 
FUNCTIONAL TEST of the Actuation Logic every 18 months.  
This will actuate the Function, operating all associated 
equipment. Proper operation of the equipment actuated by 
each train is thus verified.  

The Frequency of 18 months is based on plant operating 
experience with regard to channel OPERABILITY, which 
demonstrates that failure of more than one channel of a 
given Function in any 18 month interval is a rare event.  

A Note indicates this Surveillance includes verification of 
operation for each initiation relay.  

SR 3.3.9.4

CHANNEL CALIBRATION is 
channel including the s 
that the channel respor 
necessary range and acc 

The Frequency of an 18 
on experience with the 
period.

a compl 
sensor.  
ids to a 
:uracy.

ete check of the instrument 
The Surveillance verifies 
measured parameter within the

month calibration interval is based 
magnitude of equipment drift in this 

(continued)
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Source Range Monitoring Channels 
B 3.3.13

BASES (continued) 

LCO The LCO on the source range monitoring channels ensures that 
adequate information is available to verify core reactivity 
conditions while shut down.  

A minimum of two source range monitoring channels are 
required to be OPERABLE.  

APPLICABILITY In MODES 3, 4, and 5, with RTCBs open or the Control Element 
Assembly (CEA) Drive System not capable of CEA withdrawal, 
source range monitoring channels must be OPERABLE to monitor 
core power for reactivity changes. In MODES 1 and 2, and in 
MODES 3, 4, and 5, with the RTCBs shut and the CEAs capable 
of withdrawal, the Logarithmic Power Monitoring channels are 
addressed as part of the RPS in LCO 3.3.1, "Reactor 
Protective System (RPS) Instrumentation-Operating," and LCO 
3.3.2, "Reactor Protective System (RPS) 
Instrumentation -Shutdown." 

The requirements for source range neutron flux monitoring in 
MODE 6 are addressed in LCO 3.9.2, "Nuclear 
Instrumentation." The source range nuclear instrumentation 
channels provide neutron flux coverage extending an 
additional one to two decades below the logarithmic channels 
for use during refueling, when neutron flux may be extremely 
low.  

ACTIONS A channel is inoperable when it does not satisfy the 
OPERABILITY criteria for the channel's function. These 
criteria are outlined in the LCO section of the Bases.  

A.1 and A.2 

With one required channel inoperable, it may not be possible 
to perform a CHANNEL CHECK to verify that the other required 
channel is OPERABLE. Therefore, with one or more required 
channels inoperable, the source range monitoring Function 
cannot be reliably performed. Consequently, the Required 
Actions are the same for one required channel inoperable or 
more than one required channel inoperable. The absence of 
reliable neutron flux indication makes it difficult to 
ensure SDM is maintained. Required Action A.1 is modified 

(continued)
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Source Range Monitoring Channels 
B 3.3.13 

BASES (continued) 

ACTIONS A.1 and A.2 (continued) 

by a note to indicate that normal plant control operations 
that individually add limited positive reactivity (e.g., 
temperature or boron fluctuations associated with RCS 
inventory management or temperature control) are not 
precluded by this Action, provided they are accounted for in 
the calculated SDM.  

SDM must be verified periodically to ensure that it is being 
maintained. Both required channels must be restored as soon 
as possible. The initial Completion Time of 4 hours and 
once every 12 hours thereafter to perform SDM verification 
takes into consideration that Required Action A.1 eliminates 
many of the means by which SDM can be reduced. These 
Completion Times are also based on operating experience in 
performing the Required Actions and the fact that plant 
conditions will change slowly.  

SURVEILLANCE SR 3.3.13.1 
REQUIREMENTS 

SR 3.3.13.1 is the performance of a CHANNEL CHECK on each 
required channel every 12 hours. A CHANNEL CHECK is a 
comparison of the parameter indicated on one channel to a 
similar parameter on other channels. It is based upon the 
assumption that instrument channels monitoring the same 
parameter should read approximately the same value.  
Significant deviations between instrument channels could be 
an indication of excessive instrument drift in one of the 
channels or of something even more serious. CHANNEL CHECK 
will detect gross channel failure; thus, it is key to 
verifying that the instrumentation continues to operate 
properly between each CHANNEL CALIBRATION.  

Agreement criteria are determined by the plant staff and 
should be based on a combination of the channel instrument 
uncertainties including control isolation, indication, and 
readability. If a channel is outside of the match criteria, 
it may be an indication that the transmitter or the signal 
processing equipment has drifted outside of its limits. If 
the channels are within the match criteria, it is an 
indication that the channels are OPERABLE.  

The Frequency, about once every shift, is based on operating 
experience that demonstrates the rarity of channel failure.  

(continued)
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Source Range Monitoring Channels 
B 3.3.13 

BASES (continued) 

SURVEILLANCE SR 3.3.13.1 (continued) 
REQUIREMENTS 

Thus, the performance of CHANNEL CHECK ensures that 
undetected overt channel failure is limited to 12 hours.  

Since the probability of two random failures in redundant 
channels in any 12 hour period is extremely low, CHANNEL 
CHECK minimizes the chance of loss of protective function 
due to failure of redundant channels. CHANNEL CHECK 
supplements less formal, but more frequent, checks of 
channel OPERABILITY during normal operational use of 
displays associated with the LCO required channels.  

SR 3.3.13.2 

A CHANNEL FUNCTIONAL TEST is performed every 92 days to 
ensure that the entire channel is capable of properly 
indicating neutron flux. Internal test circuitry is used to 
feed test signals into the signal processor to verify 
channel alignment. It is not necessary to test the 
detector, because generating a meaningful test signal is 
difficult; the detectors are of simple construction, and any 
failures in the detectors will be apparent as change in 
channel output. This Frequency is the same as that employed 
"for the same channels in the other applicable MODES.  

SR 3.3.13.3 

SR 3.3.13.3 is the performance of a CHANNEL CALIBRATION. A 
CHANNEL CALIBRATION is performed every 24 months. The 
Surveillance is a complete check and readjustment of the 
source range channel from the preamplifier input through to 
the remote indicators. The Surveillance verifies that the 
channel responds to a measured parameter within the 
necessary range and accuracy. CHANNEL CALIBRATION leaves 
the channel adjusted to account for instrument drift between 
successive calibrations to ensure that the channel remains 
operational. Measurement error determination, setpoint 
error determination, and calibration adjustment must be 
performed consistent with the plant specific setpoint 
analysis. The channel shall be left calibrated consistent 
with the assumptions of the current plant specific setpoint 
analysis.  

(continued)
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Source Range Monitoring Channels 
B 3.3.13

BASES (continued) 

SURVEILLANCE SR 3.3.13.3 (continued) 
REQUIREMENTS 

This SR is modified by a Note to indicate that it is not 
necessary to test the detector, because generating a 
meaningful test signal is difficult; the detectors are of 
simple construction, and any failures in the detectors will 
be apparent as change in channel output. This test interval 
is the same as that employed for the same channels in the 
other applicable MODES.  

REFERENCES 1. 10 CFR 50, Appendix A, GDC 13.  

2. SONGS Units 2 and 3 UFSAR, Chapter 7 and Chapter 15.
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RCS Loops-MODE 3 
B 3.4.5

BASES (continued)

LCO 
(continued)

of requiring both SGs to be capable (> 50% wide range water 
level) of transferring heat from the reactor coolant at a 
controlled rate. Forced reactor coolant flow is the 
required way to transport heat, although natural circulation 
flow provides adequate removal. A minimum of one running 
RCP meets the LCO requirement for one loop in operation.

The Note permits a limited period of operation without RCPs.  
All RCPs may be de-energized for • 1 hour per 8 hour 
period. This means that natural circulation has been 
established. When in natural circulation, a reduction in 
boron concentration with coolant at boron concentrations 
less than required to assure the SDM'of LCO 3.1.1 is 
maintained is prohibited because an even concentration 
distribution throughout the RCS cannot be ensured. Core 
outlet temperature is to be maintained at least 10'F below 
the saturation temperature so that no vapor bubble may form 
and possibly cause a natural circulation flow obstruction.  

In MODES 3, 4, and 5, it is sometimes necessary to stop all 
RCPs or shutdown cooling (SDC) pump forced circulation 
(e.g., to change operation from one SDC train to the other, 
to perform surveillance or startup testing, to perform the 
transition to and from SDC System cooling, or to avoid 
operation below the RCP minimum net positive suction head 
limit). The time period is acceptable because natural 
circulation is adequate for heat removal, or the reactor 
coolant temperature can be maintained subcooled and boron 
stratification affecting reactivity control is not expected.  

An OPERABLE loop consists of at least one RCP providing 
forced flow for heat transport and an SG that is OPERABLE in 
accordance with the Steam Generator Tube Surveillance 
Program. An RCP is OPERABLE if it is capable of being 
powered and is able to provide forced flow if required.

APPLICABILITY In MODE 3, the heat load is lower than at power; therefore, 
one RCS loop in operation is adequate for transport and heat 
removal. A second RCS loop is required to be OPERABLE but 
not in operation for redundant heat removal capability.

Operation in other MODES is covered by: 

LCO 3.4.4, "RCS Loops-MODES 1 and 2"; 
LCO 3.4.6, "RCS Loops-MODE 4";

(continued)
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RCS Loops-MODE 3 
B 3.4.5 

BASES (continued) 

APPLICABILITY LCO 3.4.7, "RCS Loops-MODE 5, Loops Filled"; 
(continued) LCO 3.4.8, "RCS Loops-MODE 5, Loops Not Filled"; 

LCO 3.9.4, "Shutdown Cooling (SDC) and Coolant 
Circulation-High Water'Level" (MODE 6); and 

LCO 3.9.5, "Shutdown Cooling (SDC) and Coolant 
Circulation-Low Water Level" (MODE 6).  

ACTIONS A.1 

If one required RCS loop is inoperable, redundancy for 
forced flow heat removal is lost. The Required Action is 
restoration of the required RCS loop to OPERABLE status 
within a Completion Time of 72 hours. This time allowance 
is a justified period to be without the redundant, 
nonoperating loop because a single loop in operation has a 
heat transfer capability greater than that needed to remove 
the decay heat produced in the reactor core.  

B.1 

If restoration is not possible within 72 hours, the unit 
must be placed in MODE 4 within 12 hours. In MODE 4, the 
plant may be placed on the SDC System. The Completion Time 
of 12 hours is compatible with required operation to achieve 
cooldown and depressurization from the existing plant 
conditions in an orderly manner and without challenging 
plant systems.  

C.1 and C.2 

If no RCS loop is in operation, except as provided in Note 1 
in the LCO section, all operations involving introduction of 
coolant into the RCS with boron concentration less than 
required to meet the minimum SDM of LCO 3.1.1 must be 
immediately suspended. Action to restore one RCS loop to 
OPERABLE status and operation shall be initiated immediately 
and continued until one RCS loop is restored to OPERABLE 
status and operation. Suspending the introduction into the 
RCS of coolant with boron concentration less than required 
to meet the minimum SDM of LCO 3.1.1 is required to assure 
continued safe operation. With coolant added without forced 
circulation, unmixed coolant could be 

(continued)
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RCS Loops-MODE 3 
B 3.4.5 

BASES (continued) 

SURVEILLANCE C.1 and C.2 (continued) 
REQUIREMENTS 

introduced to the core, however coolant added with boron 
concentration meeting the minimum SDM maintains acceptable 
margin to subcritical operations. The immediate Completion 
Times reflect the importance of maintaining operation for 
decay heat removal.  

SR 3.4.5.1 

This SR requires verification every 12 hours that the 
required number of RCS loops are in operation. Verification 
includes flow rate, temperature, or pump status monitoring, 
which help ensure that forced flow is providing heat 
removal. The 12 hour interval has been shown by operating 
practice to be sufficient to regularly assess degradation 
and verify operation within safety analyses assumptions. In 
addition, control room indication and alarms will normally 
indicate loop status.  

SR 3.4.5.2 

This SR requires verification every 12 hours that the 
secondary side water level in each SG is Ž 50% wide range.  
An adequate SG water level is required in order to have a 
heat sink for removal of the core decay heat from the 
reactor coolant. The 12 hour interval has been shown by 
operating practice to be sufficient to regularly assess 
degradation and verify operation within the safety analyses 
assumptions.  

SR 3.4.5.3 

Verification that the required number of RCPs are OPERABLE 
ensures that the single failure criterion is met and that an 
additional RCS loop can be placed in operation, if needed, 
to maintain decay heat removal and reactor coolant 
circulation. Verification is performed by verifying proper 
breaker alignment and power availability to the required 
RCPs. The Frequency of 7 days is considered reasonable in 
view of other administrative controls available and has been 
shown to be acceptable by operating experience.  

REFERENCES 1. UFSAR, Section 15.3.
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RCS Loops-MODE 4 
B 3.4.6

BASES (continued)

LCO 
(continued)

prohibits boron dilution with coolant at boron 
concentrations less than required to assure the SDM of LCO 
3.1.1 is maintained when forced flow is stopped because an 
even concentration distribution cannot be ensured. Core 
outlet temperature is to be maintained at least 10'F below 
saturation temperature so that no vapor bubble may form and 
possibly cause a natural circulation flow obstruction. The 
response of the RCS without the RCPs or SDC pumps depends on 
the core decay heat load and the length of time that the 
pumps are stopped. As decay heat diminishes, the effects on 
RCS temperature and pressure diminish. Without cooling by 
forced flow, higher heat loads will cause the reactor 
coolant temperature and pressure to increase at a rate 
proportional to the decay heat load. Because pressure can 
increase, the applicable system pressure limits (pressure 
and temperature (P/T) limits or low temperature overpressure 
protection (LTOP) limits) must be observed and forced SDC 
flow or heat removal via the SGs must be re-established 
prior to reaching the pressure limit. The circumstances for 
stopping both RCPs or SDC pumps are to be limited to 
situations where:

a. Pressure and temperature increases can be maintained 
well within the allowable pressure (P/T limits and 
LTOP) and 10'F subcooling limits; or 

b. An alternate heat removal path through the SGs is in 
operation.  

Note 2 requires that either of the following two conditions 
be satisfied before an RCP may be started with any RCS cold 
leg temperature • 256°F.  

a. Pressurizer water volume is < 900 ft 3 ; or 

b. Secondary side water temperature in each SG is < 100°F 
above each of the RCS cold leg temperatures.  

Satisfying the above condition will preclude a large 
pressure surge in the RCS when the RCP is started.  

An OPERABLE RCS loop consists of at least one OPERABLE RCP 
and an SG that is OPERABLE in accordance with the Steam 
Generator Tube Surveillance Program and has the minimum 
water level specified in SR 3.4.6.2.  

(continued)
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RCS Loops-MODE 4 
B 3.4.6 

BASES (continued) 

ACTIONS B.1 (continued) 

reasonable, based on operating experience, to reach MODE 5 
from MODE 4, with only one SDC train operating, in an 
orderly manner and without challenging plant systems.  

C.1 and C.2 

If no RCS loops or SDC trains are OPERABLE or in operation, 
except during conditions permitted by Note 1 in the LCO 
section, all operations involving introduction of coolant 
into the RCS with boron concentration less than required to 
meet the minimum SDM of LCO 3.1.1 must be suspended and 
action to restore one RCS loop or SDC train to OPERABLE 
status and operation must be initiated. The required margin 
to criticality must not be reduced in this type of 
operation. Suspending the introduction into the RCS of 
coolant with boron concentration less than required to meet 
the minimum SDM of LCO 3.1.1 is required to assure continued 
safe operation. With coolant added without forced 
circulation, unmixed coolant could be introduced to the 
core, however coolant added with boron concentration meeting 
the minimum SDM maintains acceptable margin to subcritical 
operations. The immediate Completion Times reflect the 
importance of decay heat removal. The action to restore 
must continue until one loop or train is restored to 
operation.  

SURVEILLANCE SR 3.4.6.1 
REQUIREMENTS 

This SR requires verification every 12 hours that one 
required loop or train is in operation. This ensures forced 
flow is providing heat removal. Verification includes flow 
rate, temperature, or pump status monitoring. The 12 hour 
Frequency has been shown by operating practice to be 
sufficient to regularly assess RCS loop status. In 
addition, control room indication and alarms will normally 
indicate loop status.  

(continued)
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RCS Loops-MODE 4 
B 3.4.6

BASES (continued)

SURVEILLANCE 
REQUIREMENTS 

(continued)

SR 3.4.6.2 

This SR requires verification every 12 hours of secondary 
side water level in the required SG(s) > 50% (wide range).  
An adequate SG water level is required in order to have a 
heat sink for removal of the core decay heat from the 
reactor coolant. The 12 hour interval has been shown by 
operating practice to be sufficient to regularly assess 
degradation and verify operation within safety analyses 
assumptions.  

SR 3.4.6.3 

Verification that the required pump is OPERABLE ensures that 
an additional RCS loop or SDC train can be placed in 
operation, if needed to maintain decay heat removal and 
reactor coolant circulation. Verification is performed by 
verifying proper breaker alignment and power available to 
the required pumps. The Frequency of 7 days is considered 
reasonable in view of other administrative controls 
available and has been shown to be acceptable by operating 
experience.

REFERENCES 1. UFSAR, Section 15.4.1.4.
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RCS Loops-MODE 5, Loops Filled 
B 3.4.7 

BASES (continued) 

LCO The purpose of this LCO is to require at least one of the 
SDC trains or RCS loops be OPERABLE and in operation with an 
additional SDC train or RCS loop OPERABLE or secondary side 
water level of each SG shall be Ž 50% wide range. One SDC 
train or RCS loop provides sufficient forced circulation to 
perform the safety functions of the reactor coolant under 
these conditions. The second SDC or RCS loop train is 
normally maintained OPERABLE as a backup to the operating 
train/loop to provide redundant paths for decay heat 
removal. However, if the standby SDC train/RCS loop is not 
OPERABLE, a sufficient alternate method to provide redundant 
paths for decay heat removal is two SGs with their secondary 
side water levels Ž 50% wide range. Should the operating 
SDC train/RCS loop fail, the SGs could be used to remove the 
decay heat.  

Note 1 permits all RCPs and SDC pumps to be de-energized 
< 1 hour per 8 hour period. The circumstances for stopping 
both SDC trains/RCS loops are to be limited to situations 
where pressure and temperature increases can be maintained 
well within the allowable pressure (pressure and temperature 
and low temperature overpressure protection) and IO°F 
subcooling limits, or an alternate heat removal path through 
the SG(s) is in operation.  

This LCO is modified by a Note that prohibits boron dilution 
with coolant at boron concentrations less than required to 
assure the SDM of LCO 3.1.2 is maintained when forced flow 
is stopped because an even concentration distribution cannot 
be ensured. Core outlet temperature is to be maintained at 
least 10'F below saturation temperature, so that no vapor 
bubble would form and possibly cause a natural circulation 
flow obstruction. In this MODE, the SG(s) can be used as 
the backup for heat removal. To ensure their availability, 
the RCS loop flow path is to be maintained with subcooled 
liquid.  

In MODE 5, it is sometimes necessary to stop all RCP or SDC 
forced circulation. This is permitted to change operation 
from one SDC train or RCS loop to the other, perform 
surveillance or startup testing, perform the transition to 
and from the SDC, or to avoid operation below the RCP 
minimum net positive suction head limit. The time period is 
acceptable because natural circulation is acceptable for 
decay heat removal, the reactor coolant temperature can be 

(continued)
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RCS Loops-MODE 5, Loops Filled 
B 3.4.7 

BASES (continued) 

LCO maintained subcooled, and boron stratification affecting 
(continued) reactivity control is not expected.  

Note 2 allows one SDC train to be inoperable for a period of 
up to 2 hours provided that the other SDC train is OPERABLE 
and in operation. This permits periodic surveillance tests 
to be performed on the inoperable train during the only time 
when such testing is safe and possible.  

Note 3 allows one RCS loop to be inoperable for a period of 
up to 2 hours provided that the other RCS loop is OPERABLE 
and in operation. This permits periodic surveillance tests 
to be performed on the inoperable loop during the only time 
when such testing is safe and possible.  

Note 4 requires that either of the following two conditions 

be satisfied before an RCP may be started: 

a. Pressurizer water volume must be < 900 ft 3; or 

b. Secondary side water temperature in each SG must be 
< 100'F above each of the RCS cold leg temperatures.  

Satisfying either of the above conditions will preclude a 
low temperature overpressure event due to a thermal 
transient when the RCP is started.  

Note 5 specifies that a containment spray (CS) pump may be 
used in place of a low pressure safety injection (LPSI) pump 
in either or both shutdown cooling trains to provide 
shutdown cooling (SDC) flow based on the calculated heat 
load of the core 24 hours after the reactor is sub-critical 
with the reactor coolant system (RCS) fully depressurized 
and vented in accordance with TS 3.4.12.  

Note 6 provides for an orderly transition from MODE 5 to 
MODE 4 during a planned heatup by permitting removal of SDC 
trains from operation when at least one RCP is in operation.  

An OPERABLE SDC train is composed of an OPERABLE SDC pump 
and an OPERABLE SDC heat exchanger.  

SDC pumps are OPERABLE if they are capable of being powered 
and are able to provide flow if required. An OPERABLE RCS 
loop consists of at least one OPERABLE RCP and an OPERABLE 
SG. An OPERABLE SG can perform as a heat sink when it has 

(continued)
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RCS Loops-MODE 5, Loops Filled 
B 3.4.7

BASES (continued) 

LCO an adequate water level and is OPERABLE in accordance with 
(continued) the SG Tube Surveillance Program.  

An OPERABLE RCS loop consists of at least one RCP providing 
forced flow for heat transport and an SG that is OPERABLE in 
accordance with the Steam Generator Tube Surveillance 
Program. An RCP is OPERABLE if it is capable of being 
powered and is able to provide forced flow if required.  

APPLICABILITY In MODE 5 with RCS loops filled, this LCO requires forced 
circulation to remove decay heat from the core and to 
provide proper boron mixing. One SDC train/RCS loop 
provides sufficient circulation for these purposes.  

Operation in other MODES is covered by: 

LCO 3.4.4, "RCS Loops-MODES 1 and 2"; 
LCO 3.4.5, "RCS Loops-MODE 3"; 
LCO 3.4.6, "RCS Loops-MODE 4"; 
LCO 3.4.8, "RCS Loops-MODE 5, Loops Not Filled"; 
LCO 3.9.4, "Shutdown Cooling (SDC) and Coolant 

Circulation-High Water Level" (MODE 6); and 
LCO 3.9.5, "Shutdown Cooling (SDC) and Coolant 

Circulation-Low Water Level" (MODE 6).  

ACTIONS A.1 and A.2 

If the required SDC train/RCS loop is inoperable and any SGs 
have secondary side water levels < 50% wide range, 
redundancy for heat removal is lost. Action must be 
initiated immediately to restore a second SDC train/RCS loop 
to OPERABLE status or to restore the water level in the 
required SGs. Either Required Action A.1 or Required 
Action A.2 will restore redundant decay heat removal paths.  
The immediate Completion Times reflect the importance of 
maintaining the availability of two paths for decay heat 
removal.  

B.1 and B.2 

If no SDC train/RCS loop is in operation, except as 
permitted in Note 1, all operations involving introduction 
of coolant into the RCS with boron concentration less than 
required to meet the minimum SDM of LCO 3.1.2 must be 

(continued)
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RCS Loops-MODE 5, Loops Filled 
B 3.4.7 

BASES (continued) 

ACTIONS B.1 and B.2 (continued) 

suspended. Action to restore one SDC train/RCS loop to 
operation must be initiated. The required margin to 
criticality must not be reduced in this type of operation.  
Suspending the introduction into the RCS of coolant with 
boron concentration less than required to meet the minimum 
SDM of LCO 3.1.2 is required to assure continued safe 
operation. With coolant added without forced circulation, 
unmixed coolant could be introduced to the core, however 
coolant added with boron concentration meeting the minimum 
SDM maintains acceptable margin to subcritical operations.  
The immediate Completion Times reflect the importance of 
maintaining operation for decay heat removal.  

SURVEILLANCE SR 3.4.7.1 
REQUIREMENTS 

This SR requires verification every 12 hours that at least 
one SDC train/RCS loop is in operation. Verification 
includes flow rate, temperature, or pump status monitoring, 
which help ensure that forced flow is providing decay heat 
removal. The 12 hour Frequency has been shown by operating 
practice to be sufficient to regularly assess degradation 
and verify operation is within safety analyses assumptions.  
In addition, control room indication and alarms will 
normally indicate loop status.  

The SDC/RCS flow is established to ensure that core outlet 
temperature is maintained sufficiently below saturation to 
allow time for swap over to the standby SDC train/RCS loop 
should the operating train be lost.  

SR 3.4.7.2 

Verifying the SGs are OPERABLE by ensuring their secondary 
side water levels are Ž 50% wide range ensures that 
redundant heat removal paths are available if the second SDC 
train/RCS loop is inoperable. The Surveillance is required 
to be performed when the LCO requirement is being met by use 
of the SGs. If both SDC trains are OPERABLE and one SDC 
train is in operation, this SR is not needed. The 12 hour 
Frequency has been shown by operating practice to be 
sufficient to regularly assess degradation and verify 
operation within safety analyses assumptions.  

(continued)
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RCS Loops-MODE 5, Loops Not Filled 
B 3.4.8 

BASES (continued) 

LCO The purpose of this LCO is to require a minimum of two SDC 
trains be OPERABLE and at least one of these trains be in 
operation. An OPERABLE train is one that is capable of 
transferring heat from the reactor coolant at a controlled 
rate. Heat cannot be removed via the SDC System unless 
forced flow is used. A minimum of one running SDC pump 
meets the LCO requirement for one train in operation. An 
additional SDC train is required to be OPERABLE to meet the 
single failure criterion.  

Note 1 permits the SDC pumps to be de-energized for 
< 15 minutes when switching from one train to another. The 
circumstances for stopping both SDC pumps are to be limited 
to situations when the outage time is short and the core 
outlet temperature is maintained > 10F below saturation 
temperature. The Note prohibits boron dilution with coolant 
at boron concentrations less than required to assure the SDM 
of LCO 3.1.2 is maintained or draining operations when SDC 
forced flow is stopped.  

Note 2 specifies the pump providing shutdown cooling may be 
de-energized for up to I hour per 8 hour period provided 1) 
no operations are permitted that would cause introduction 
into the RCS, coolant with boron concentration less than 
required to meet the SDM of LCO 3.1.2, and 2) core outlet 
temperature is maintained at least 10OF below saturation 
temperature.  

Note 3 allows one SDC train to be inoperable for a period of 
2 hours provided that the other train is OPERABLE and in 
operation. This permits periodic surveillance tests to be 
performed on the inoperable train during the only time when 
these tests are safe and possible.  

Note 4 specifies that a containment spray pump may be used 
in place of a low pressure safety injection pump in either 
or both shutdown cooling trains to provide shutdown cooling 
flow provided the reactor has been sub-critical for a period 
greater than 24 hours and the reactor coolant system is 
fully depressurized and vented in accordance with 
TS 3.4.12.1.  

(continued)
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RCS Loops-MODE 5, Loops Not Filled 
B 3.4.8

BASES (continued) 

LCO An OPERABLE SDC train is composed of an OPERABLE SDC pump 
(continued) capable of providing forced flow to an OPERABLE SDC heat 

exchanger, along with the appropriate flow and temperature 
instrumentation for control,. protection, and indication.  
SDC pumps are OPERABLE if they are capable of being powered 
and are able to provide flow if required.  

APPLICABILITY In MODE 5 with loops not filled, this LCO requires core heat 

removal and coolant circulation by the SDC System.  

Operation in other MODES is covered by: 

LCO 3.4.4, "RCS Loops-MODES 1 and 2"; 
LCO 3.4.5, "RCS Loops-MODE 3"; 
LCO 3.4.6, "RCS Loops-MODE 4"; 
LCO 3.4.7, "RCS Loops-MODE 5, Loops Filled"; 
LCO 3.9.4, "Shutdown Cooling (SDC) and Coolant 

Circulation-High Water Level" (MODE 6); and 
LCO 3.9.5, "Shutdown Cooling (SDC) and Coolant 

Circulation- Low Water Level" (MODE 6).  

ACTIONS A.1 

If the required SDC train is inoperable, redundancy for heat 
removal is lost. Action must be initiated immediately to 
restore a second train to OPERABLE status. The Completion 
Time reflects the importance of maintaining the availability 
of two paths for heat removal.  

B.1 and B.2 

If no SDC train is OPERABLE or in operation, except as 
provided in Note 1 or in Note 2, all operations involving 
introduction of coolant into the RCS with boron 
concentration less than required to meet the minimum SDM of 
LCO 3.1.2 must be suspended. Action to restore one SDC 
train to OPERABLE status and operation must be initiated 
immediately. The required margin to criticality must not be 
reduced in this type of operation. Suspending the 
introduction into the RCS of coolant with boron 
concentration less than required to meet the minimum SDM 
of LCO 3.1.2 is required to assure continued safe 

(continued)
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RCS Loops-MODE 5, Loops Not Filled 
B 3.4.8

BASES (continued) 

ACTIONS B.1 and B.2 (continued) 

operation. With coolant added without forced circulation, 
unmixed coolant could be introduced to the core, however 
coolant added with boron concentration meeting the minimum 
SDM maintains acceptable margin to subcritical operations.  
The immediate Completion Time reflects the importance of 
maintaining operation for decay heat removal.  

SURVEILLANCE SR 3.4.8.1 
REQUIREMENTS 

This SR requires verification every 12 hours that at least 
one SDC train is in operation. Verification includes flow 
rate, temperature, or pump status monitoring, which help 
ensure that forced flow is providing decay heat removal.  
The 12 hour Frequency has been shown by operating practice 
to be sufficient to regularly assess degradation and verify 
operation is within safety analyses assumptions.  

SR 3.4.8.2 

Verification that the required number of trains are OPERABLE 
ensures that redundant paths for heat removal are available 
and that additional trains can be placed in operation, if 
needed, to maintain decay heat removal and reactor coolant 
circulation. Verification is performed by verifying proper 
breaker alignment and indicated power available to the 
required pumps. The Frequency of 7 days is considered 
reasonable in view of other administrative controls 
available and has been shown to be acceptable by operating 
experience.  

REFERENCES 1. UFSAR, Section 5.4.7.
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AC Sources -Shutdown 

B 3.8.2 

BASES (continued) 

ACTIONS A.2.1, A.2.2, A.2.3, A.2.4, B.1. B.2. B.3, and B.4 
(continued) 

With the offsite circuit not available to the required train 
(Condition A), the option exists to declare all required 
features inoperable. Since this option may involve 
undesired administrative efforts, the allowance for 
sufficiently conservative actions is made. With the 
required DG inoperable (Condition B), the minimum required 
diversity of AC power sources is not available. It is, 
therefore, required to suspend CORE ALTERATIONS, movement of 
irradiated fuel assemblies, and operations involving 
positive reactivity additions that could result in loss of 
required SDM (Mode 5) or boron concentration (Mode 6).  
Suspending positive reactivity additions that could result 
in failure to meet the minimum SDM or boron concentration 
limit is required to assure continued safe operation.  
Introduction of coolant inventory must be from sources that 
have a boron concentration greater than what would be 
required in the RCS for minimum SDM or refueling boron 
concentration. This may result in an overall reduction in 
RCS boron concentration, but provides acceptable margin to 
maintaining subcritical operation. Introduction of 
temperature changes including temperature increases when 
operating with a positive MTC must also be evaluated to 
ensure they do not result in a loss of required SDM.  

Suspension of these activities does not preclude completion 
of actions to establish a safe conservative condition.  
These actions minimize the probability or the occurrence of 
postulated events. It is further required to immediately 
initiate action to restore the required AC sources and to 
continue this action until restoration is accomplished in 
order to provide the necessary AC power to the unit safety 
systems.  

Notwithstanding performance of the conservative Required 
Actions, the unit is still without sufficient AC power 
sources to operate in a safe manner. Therefore, action must 
be initiated to restore the minimum required AC power 
sources and continue until the LCO requirements are 
restored.  

(continued)
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AC Sources -Shutdown 

B 3.8.2 

BASES (continued) 

ACTIONS A.2.1. A.2.2, A.2.3. A.2.4. B.1, B.2, B.3, and B.4 
(continued) 

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required AC electrical power sources 
should be completed as quickly as possible in order to 
minimize the time during which the unit safety systems may 
be without sufficient power.  

Pursuant to LCO 3.0.6, the Distribution System's (LCO 
3.8.10) ACTIONS are not entered even if all AC sources to it 
are inoperable, resulting in de-energization. Therefore, 
the Required Actions of Condition A are modified by a Note 
to indicate that when Condition A is entered with no AC 
power to one ESF bus, the ACTIONS for LCO 3.8.10 must be 
immediately entered. This Note allows Condition A to 
provide requirements for the loss of the offsite circuit, 
whether or not a train is de-energized. LCO 3.8.10 provides 
the appropriate restrictions for the situation involving a 
de-energized train.  

SURVEILLANCE SR 3.8.2.1 
REQUIREMENTS 

SR 3.8.2.1 requires the SRs from LCO 3.8.1 that are 
necessary for ensuring the OPERABILITY of the AC sources in 
other than MODES 1, 2, 3, and 4. SR 3.8.1.17 is not 
required to be met because the required OPERABLE DG is not 
required to undergo periods of being synchronized to the 
offsite circuit. SR 3.8.1.20 is excepted because starting 
independence is not required with DG(s) that are not 
required to be OPERABLE.  

This SR is modified by a Note. The reason for the Note is 
to preclude requiring the OPERABLE DG from being paralleled 
with the offsite power network or otherwise rendered 
inoperable. With limited AC Sources available, a single 
event could unnecessarily compromise both the required 
circuit and the DG. The SRs listed in the Note are not 
required to be performed for the OPERABLE AC sources during 
Modes 5 and 6, and during movement of irradiated fuel 
assemblies. However, these AC sources are presumed to be 
able to meet these surveillances. If it is discovered 
(through analysis or unplanned events, for example) that 
the required AC sources could not meet these surveillances, 
then the equipment must be considered inoperable. Refer to 
the corresponding Bases for LCO 3.8.1 for a discussion of 
each SR.  

(continued)

SAN ONOFRE--UNIT 2 B 3.8-35 Amendment No.



AC Sources- Shutdown 
B 3.8.2

REFERENCES 1. UFSAR, Chapter 15.
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DC Sources- Shutdown 
B 3.8.5 

BASES 

ACTIONS A.1, A.2.1, A.2.2, A.2.3. and A.2.4 (continued) 

positive reactivity additions that could result in loss of 
required SDM (Mode 5) or boron concentration (Mode 6)).  
Suspending positive reactivity additions that could result 
in failure to meet the minimum SDM or boron concentration 
limit is required to assure continued safe operation.  
Introduction of coolant inventory must be from sources that 
have a boron concentration greater than what would be 
required in the RCS for minimum SDM or refueling boron 
concentration. This may result in an overall reduction in 
RCS boron concentration, but provides acceptable margin to 
maintaining subcritical operation. Introduction of 
temperature changes including temperature increases when 
operating with a positive MTC must also be evaluated to 
ensure they do not result in a loss of required SDM.  

Suspension of these activities shall not preclude completion 
of actions to establish a safe conservative condition.  
These actions minimize probability of the occurrence of 
postulated events.  

Notwithstanding performance of the above conservative 
Required Actions, the unit is still without sufficient DC 
power sources to operate in a safe manner. Therefore, 
action must be initiated to restore the minimum required DC 
power sources and continue until the LCO requirements are 
restored.  

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required DC electrical power subsystems 
should be completed as quickly as possible in order to 
minimize the time during which the unit safety systems may 
be without sufficient power.  

B.1 

Condition B represents one train with a loss of ability to 
completely respond to an event, and a potential loss of 
ability to remain energized during normal operation. Since 
eventual failure of the battery to maintain the required 

(continued)
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DC Sources - Shutdown 
B 3.8.5 

BASES 

ACTIONS B.1 (continued) 

battery cell parameters is highly probable, it is imperative 
that the operator's attention focus on minimizing the 
potential for complete loss of DC power to the affected 
train. The additional time provided by the Completion Time 
is consistent with the battery's capability to maintain its 
short term capability to respond to a design basis event.  

C.1 

If the battery cell parameters cannot be maintained within 
Category A limits, the short term capability of the battery 
is also degraded and the battery must be declared 
inoperable.  

SURVEILLANCE SR 3.8.5.1 
REQUIREMENTS 

SR 3.8.5.1 states that Surveillances required by SR 3.8.4.1 
through SR 3.8.4.8 are applicable in these MODES. See the 
corresponding Bases for LCO 3.8.4 for a discussion of each 
SR.  

This SR is modified by a Note which indicates that 
SR 3.8.4.6 (battery charger capacity), SR 3.8.4.7 (battery 
service test), and SR 3.8.4.8 (battery performance test), if 
expired, are not required to be performed for the OPERABLE 
DC subsystems in Modes 5 and 6, and during movement of 
irradiated fuel assemblies. However, the DC subsystems are 
presumed to be able to meet these surveillances. If it is 
discovered (through analysis or unplanned events, for 
example) that the charger and/or battery could not meet 
these surveillances, then the equipment must be considered 
inoperable.  

REFERENCES 1. UFSAR, Chapter 6.  

2. UFSAR, Chapter 15.
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Inverters -Shutdown 
B 3.8.8 

BASES (continued) 

ACTIONS A.1. A.2.1. A.2.2. A.2.3. and A.2.4 (continued) 

-reactivity additions that could result in loss of required 
SDM (Mode 5) or boron concentration (Mode 6). Suspending 
positive reactivity additions that could result in failure 
to meet the minimum SDM or boron concentration limit is 
required to assure continued safe operation. Introduction 
of coolant inventory must be from sources that have a boron 
concentration greater than what would be required in the RCS 
for minimum SDM or refueling boron concentration. This may 
result in an overall reduction in RCS boron concentration, 
but provides acceptable margin to maintaining subcritical 
operation. Introduction of temperature changes including 
temperature increases when operating with a positive MTC 
must also be evaluated to ensure they do not result in a 
loss of required SDM. By the allowance of the option to 
declare required features inoperable with the associated 
inverter(s) inoperable, appropriate restrictions will be 
implemented in accordance with the affected required 
features LCOs' Required ACTIONS. In many instances, this 
option may involve undesired administrative efforts.  
Therefore, the allowance for sufficiently conservative 
actions is made (i.e., to suspend CORE ALTERATIONS, movement 
of irradiated fuel assemblies, and operations involving 
positive reactivity additions).  

Suspension of these activities shall not preclude completion 
of actions to establish a safe conservative condition.  
These actions minimize the probability of the occurrence of 
postulated events. It is further required to immediately 
initiate action to restore the required inverters and to 
continue this action until restoration is accomplished in 
order to provide the necessary inverter power to the unit 
safety systems.  

Notwithstanding performance of the above conservative 
Required Actions, the unit is still without sufficient AC 
vital power sources to operate in a safe manner. Therefore, 
action must be initiated to restore the minimum required AC 
vital power source and continue until the LCO requirements 
are restored.  

(continued)
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Inverters - Shutdown 
B 3.8.8

BASES (continued) 

ACTIONS A.1, A.2.1. A.2.2. A.2.3. and A.2.4 (continued) 

... The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required inverters should be completed as 
quickly as possible in order to minimize the time the unit 
safety systems may be without power or powered from a 
constant voltage source transformer.  

SURVEILLANCE SR 3.8.8.1 
REQUIREMENTS 

This Surveillance verifies that the inverters. are 
functioning properly with all required circuit breakers 
closed and AC vital buses energized from the inverter. The 
verification of proper voltage output ensures that the 
required power is readily available for the instrumentation 
connected to the AC vital buses. The 7 day Frequency takes 
into account the redundant capability of the inverters and 
other indications available in the control room that alert 
the operator to inverter malfunctions.  

REFERENCES 1. UFSAR, Chapter 6.  

2. UFSAR, Chapter 15.
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Distribution Systems -Shutdown 

B 3.8.10 

BASES (continued) 

ACTIONS A.I. A.2.1. A.2.2, A.2.3. A.2.4. and A.2.5 

Although redundant required features may require redundant 
trains of electrical power distribution subsystems to be 
OPERABLE, one OPERABLE distribution subsystem train may be 
capable of supporting sufficient required features to allow 
continuation of CORE ALTERATIONS and fuel movement. By 
allowing the option to declare required features associated 
with an inoperable distribution subsystem inoperable, 
appropriate restrictions are implemented in accordance with 
the affected distribution subsystems LCO's Required Actions.  
In many instances, this option may involve undesired 
administrative efforts. Therefore, the allowance for 
sufficiently conservative actions is made (i.e., to suspend 
CORE ALTERATIONS, movement of irradiated fuel assemblies, 
and operations involving positive reactivity additions that 
could result in loss of required SDM (Mode 5) or boron 
concentration (Mode 6)). Suspending positive reactivity 
additions that could result in failure to meet the minimum 
SDM or boron concentration limit is required to assure 
continued safe operation. Introduction of coolant inventory 
must be from sources that have a boron concentration greater 
than what would be required in the RCS for minimum SDM or 
refueling boron concentration. This may result in an 
overall reduction in RCS boron concentration, but provides 
acceptable margin to maintaining subcritical operation.  
Introduction of temperature changes including temperature 
increases when operating with a positive MTC must also be 
evaluated to ensure they do not result in a loss of required 
SDM.  

Suspension of these activities shall not preclude completion 
of actions to establish a safe conservative condition.  
These actions minimize the probability of the occurrence of 
postulated events. It is further required to immediately 
initiate action to restore the required AC and DC electrical 
power distribution subsystems and to continue this action 
until restoration is accomplished in order to provide the 
necessary power to the unit safety systems.  

Notwithstanding performance of the above conservative 
Required Actions, a required shutdown cooling (SDC) 
subsystem may be inoperable. In this case, these Required 
Actions of Condition A do not adequately address the 
concerns relating to coolant circulation and heat removal.  
Pursuant to LCO 3.0.6, the SDC ACTIONS would not be entered.  

(continued)
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Distribution Systems -Shutdown 

B 3.8.10 

BASES (continued) 

ACTIONS A.I. A.2.1, A.2.2, A.2.3, A.2.4, and A.2.5 (continued) 

Therefore, the Required Actions of Condition A direct.  
declaring SDC inoperable, which results in taking the 
appropriate SDC actions.  

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required distribution subsystems should 
be completed as quickly as possible in order to minimize the 
time the unit safety systems may be without power.  

SURVEILLANCE SR 3.8.10.1 
REQUIREMENTS 

This Surveillance verifies that the AC, DC, and AC vital bus 
electrical power distribution system is functioning 
properly, with all the buses energized. The verification of 
proper voltage availability on the buses ensures that the 
required power is readily available for motive as well as 
control functions for critical system loads connected to 
these buses. The 7 day Frequency takes into account the 
redundant capability of the electrical power distribution 
subsystems, and other indications available in the control 
room that alert the operator to subsystem malfunctions.  

REFERENCES 1. UFSAR, Chapter 6.  

2. UFSAR, Chapter 15.

SAN ONOFRE--UNIT 2 Amendment No.B 3.8-87



Boron Concentration 
B 3.9.1

BASES (continued) 

LCO COLR ensures a core keff of _< 0.95 is maintained during 
(continued) fuel handling operations. Violation of the LCO could lead 

to an inadvertent criticality during MODE 6.  

APPLICABILITY This LCO is applicable in MODE 6 to ensure that the fuel in 
the reactor vessel will remain subcritical. The required 
boron concentration ensures a k < 0.95. Above MODE 6, 
LCO 3.1.1, "SHUTDOWN MARGIN (SDM4)-Ta' > 200°F," and 
LCO 3.1.2, "SHUTDOWN MARGIN-Tavg _< 2U0°F," ensure that an 
adequate amount of negative reactivity is available to shut 
down the reactor and to maintain it subcritical.

A.1 and A.2 

Continuation of CORE ALTERATIONS or positive reactivity 
additions (including actions to reduce boron concentration) 
is contingent upon maintaining the unit in compliance with 
the LCO. If the boron concentration of any coolant volume 
in the RCS, or the refueling canal is less than its limit, 
all operations involving CORE ALTERATIONS or positive 
reactivity additions must be suspended immediately.  
Operations that individually add limited positive reactivity 
(e.g., temperature fluctuations from inventory addition or 
temperature control fluctuations), but when combined with 
all other operations affecting core reactivity (e.g., 
intentional boration) result in overall net negative 
reactivity addition, are not precluded by this action.  

Suspension of CORE ALTERATIONS and positive reactivity 
additions shall not preclude moving a component to a safe 
position.  

A.3 

In addition to immediately suspending CORE ALTERATIONS and 
positive reactivity additions, boration to restore the 
concentration must be initiated immediately.

In determining the required combination of boration *flow 
rate and concentration, there is no unique design basis 
event that must be satisfied. The only requirement is to 
restore the boron concentration to its required value as 

(continued)
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Nuclear Instrumentation 
B 3.9.2 

BASES (continued) 

APPLICABILITY In MODE 6, the SRMs must be OPERABLE to determine changes in 
core reactivity. There is no other direct means available 
to check core reactivity levels.  

In MODES 3, 4, and 5, the installed source range detectors 
and circuitry are required to be OPERABLE by LCO 3.3.13, 
"Source Range Monitors." 

ACTIONS A.1 and A.2 

With only one SRM OPERABLE, redundancy has been lost. Since 
these instruments are the only direct means of monitoring 
core reactivity conditions, CORE ALTERATIONS and 
introduction of coolant into the RCS with boron 
concentration less than required to meet the minimum boron 
concentration of LCO 3.9.1 must be suspended immediately.  
Suspending positive reactivity additions that could result 
in failure to meet the minimum boron concentration limit is 
required to assure continued safe operation. Introduction 
of coolant inventory must be from sources that have a boron 
concentration greater than what would be required in the RCS 
for minimum refueling boron concentration. This may result 
in an overall reduction in RCS boron concentration, but 
provides acceptable margin to maintaining subcritical 
operation. Performance of Required Action A.1 shall not 
preclude completion of movement of a component to a safe 
position.  

Temperature fluctuations associated with maintaining the 
plant status are permissible provided they remain within 
limits established for the plant conditions.  

B.1 

With no SRM OPERABLE, actions to restore a monitor to 
OPERABLE status shall be initiated immediately. Once 
initiated, actions shall be continued until an SRM is 
restored to OPERABLE status.  

B.2 

With no SRM OPERABLE, there is no direct means of detecting 
changes in core reactivity. However, since CORE ALTERATIONS 
and positive reactivity additions are not to be made, the 
core reactivity condition is stabilized until the SRMs are 
OPERABLE. This stabilized condition is determined by 
performing SR 3.9.1.1 to verify that the required boron 
concentration exists.  

(continued)
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SDC and Coolant Circulation-High Water Level 
B 3.9.4

BASES (continued)

LCO 
(continued)

The flow path starts in one of the RCS hot legs and is 
returned to the RCS cold legs.  

The LCO is modified by two Notes. With the upper guide 
structure removed from the reactor vessel Note I allows the 
required operating SDC loop to be removed from service for 
up to 2 hours in each 8 hour period, provided that: 

a. The maximum RCS temperature is maintained • 140'F.  
b. No operations are permitted that would dilute the RCS 

boron concentration to less than that required to meet 
the minimum required boron concentration of LCO 3.9.1.  

c. The capability to close the containment penetrations 
with direct access to the outside temperature within 
the calculated time to boil is maintained.  

d. The reactor cavity water level is maintained Ž 20 feet 
above the top of the reactor pressure vessel flange, 
or, for core alterations, Ž 23 feet above the top of 
the reactor pressure vessel flange.  

This permits operations such as core mapping or alterations 
in the vicinity of the reactor vessel hot leg nozzles, RCS 
to SDC isolation valve testing, and inservice testing of 
LPSI system components. During this 2 hour period, decay 
heat is removed by natural convection to the large mass of 
water in the refueling canal.

Note 2 allows Operations to use a containment 
place of a low pressure safety injection pump 
shutdown cooling flow.

APPLICABILITY

ACTIONS

spray pump in 
to provide

One SDC loop must be in operation in MODE 6, with the water 
level Ž 20 ft above the top of the reactor vessel flange, 
to provide decay heat removal. Requirements for the SDC 
System in other MODES are covered by LCOs in Section 3.4, 
Reactor Coolant System (RCS), and Section 3.5, Emergency 
Core Cooling Systems (ECCS). SDC loop requirements in 
MODE 6, with the water level < 20 ft above the top of the 
reactor vessel flange, are located in LCO 3.9.5, "Shutdown 
Cooling (SDC) and Coolant Circulation-Low Water Level."

SDC loop requirements are met by having one SDC loop 
OPERABLE and in operation, except as permitted in the Note 
to the LCO.

(conti nued)
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SDC and Coolant Circulation-High Water Level 
B 3.9.4 

BASES (continued) 

ACTIONS A.1 
(continued) 

If SDC loop requirements are not met, there will be no 
forced circulation to provide mixing to establish uniform 
boron concentrations. Suspending positive reactivity 
additions that could result in failure to meet the minimum 
boron concentration limit is required to assure continued 
safe operation. Introduction of coolant inventory must be 
from sources that have a boron concentration greater than 
what would be required in the RCS for minimum refueling 
boron concentration. This may result in an overall 
reduction in RCS boron concentration, but provides 
acceptable margin to maintaining subcritical operation.  

A.2 

If SDC loop requirements are not met, actions shall be taken 
immediately to suspend loading irradiated fuel assemblies in 
the core. With no forced circulation cooling, decay heat 
removal from the core occurs by natural convection to the 
heat sink provided by the water above the core. A minimum 
refueling water level of 20 ft above the reactor vessel 
flange provides an adequate available heat sink. Suspending 
any operation that would increase the decay heat load, such 
as loading a fuel assembly, is a prudent action under this 
condition.  

A.3 

If SDC loop requirements are not met, actions shall be 
initiated and continued in order to satisfy SDC loop 
requirements.  

A.4 

If SDC loop requirements are not met, all containment 
penetrations to the outside atmosphere must be closed to 
prevent fission products, if released by a loss of decay 
heat event, from escaping the containment building. The 
4 hour or within the calculated time to boil Completion Time 
allows fixing most SDC problems without incurring the 
additional action of violating the containment atmosphere.  

(continued)
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SDC and Coolant Circulation -Low Water Level 
B 3.9.5 

BASES (continued) 

ACTIONS A.1 and A.2 

When two SDC loops are operable and if one SDC loop becomes 
inoperable, actions shall be immediately initiated and 
continued until the SDC loop is restored to OPERABLE status 
and to operation, or until Ž 20 ft of water level is 
established above the reactor vessel flange. When the water 
level is established at Ž 20 ft above the reactor vessel 
flange, the Applicability will change to that of LCO 3.9.4, 
"Shutdown Cooling and Coolant Circulation-High Water 
Level," and only one SDC loop is required to be OPERABLE and 
in operation. An immediate Completion Time is necessary for 
an operator to initiate corrective actions.  

B._ 1 

When one loop of the SDC is operable with requirements 1-8 
satisfied and the SDC loop becomes inoperable or any of the 
8 requirements are not met, actions shall be immediately 
initiated to establish a water level > 20 feet above the 
reactor flange. When the water level is established at > 20 
feet above the reactor vessel flange, the applicability will 
change to that of LCO 3.9.4, "Shutdown Cooling and Coolant 
Circulation-High Water Level," and only one SDC loop is 
required to be OPERABLE and in operation. An immediate 
Completion Time is necessary for an operator to initiate 
corrective actions.  

C.1 

If no SDC loop is in operation or no SDC loops are OPERABLE, 
there will be no forced circulation to provide mixing to 
establish uniform boron concentrations. Suspending positive 
reactivity additions that could result in failure to meet 
the minimum boron concentration limit is required to assure 
continued safe operation. Introduction of coolant inventory 
must be from sources that have a boron. concentration greater 
than what would be required in the RCS for minimum refueling 
boron concentration. This may result in an overall 
reduction in RCS boron concentration, but provides 
acceptable margin to maintaining subcritical operation.  

(continued)
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SDC and Coolant Circulation-Low Water Level 
B 3.9.5 

BASES (continued) 

ACTIONS C.2 (conti nued) If no SDC loop is in operation or no SDC loops are OPERABLE, 
actions shall be initiated immediately and continued without 
interruption to restore one SDC loop to OPERABLE status and 
operation. Since the unit is in Conditions A and B 
concurrently, the restoration of two OPERABLE SDC loops and 
one operating SDC loop should be accomplished expeditiously.  

C.3 

If SDC loops requirements are not met, all containment 
penetrations to the outside atmosphere must be closed to 
prevent fission products, if released by a loss of decay 
heat event, from escaping the containment building. The 
4 hour or within the calculated time to boil Completion Time 
allows fixing most SDC problems without incurring the 
additional action of violating the containment atmosphere.  

SURVEILLANCE SR 3.9.5.1 REQUIREMENTS This Surveillance demonstrates that one SDC loop is 
operating and circulating reactor coolant. The flow rate is 
determined by the flow rate necessary to provide sufficient 
decay heat removal capability and to prevent thermal and 
boron stratification in the core. In addition, this 
Surveillance demonstrates that the other SDC loop is 
OPERABLE.  

In addition, during operation of the SDC loop with the water 
level in the vicinity of the reactor vessel nozzles, the SDC 
loop flow rate determination must also consider the SDC pump 
suction requirements. The Frequency of 12 hours is 
sufficient, considering the flow, temperature, pump control, 
and alarm indications available to the operator to monitor 
the SDC System in the control room.  

Verification that the required loops are OPERABLE and in 
operation ensures that loops can be placed in operation as 
needed, to maintain decay heat and retain forced 
circulation. The Frequency of 12 hours is considered 
reasonable, since other administrative controls are 
available and have proven to be acceptable by operating 
experience.  

REFERENCE 1. UFSAR, Section 7.4.
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PROPOSED TECHNICAL SPECIFICATIONS AND BASES 

SONGS UNIT 3



Boration Systems - Shutdown 
3.1.10

3.1 REACTIVITY CONTROL SYSTEMS

3.1.10 Boration Systems

LCO 3.1.10 

APPLICABILITY:

- Shutdown

One RCS boron injection flow path shall be OPERABLE.  

MODES 5 and 6.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. No boron injection A.1 ---------NOTE --------- Immediately 
flow path OPERABLE. Plant temperature 

changes are allowed 
provided the temp
erature change is 
accounted for in the 
calculated SDM.  

Suspend all 
operations involving 
CORE ALTERATIONS or 
positive reactivity 
changes.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

------------------- NOTE----------------
Only required when the Refueling Water 
Storage Tank (RWST) is the source of 
borated water and the outside temperature 
is < 40°F or > 1000F.  

SR 3.1.10.1 Verify RWST temperature is within limits. 24 hours 

SR 3.1.10.2 Verify volume of available borated water is 7 days 
within limits.  

(continued)
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ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. CRIS Manual Trip, 
Actuation Logic, or 
required control room 
airborne radiation 
monitors inoperable in 
MODE 5 or 6, or during 
movement of irradiated 
fuel assemblies.

B.1 - --------NOTE------
Place CREACUS in 
isolation mode if 
automatic transfer to 
isolation mode 
inoperable.

Place one CREACUS 
train in emergency 
mode.  

OR 

B.2.1 Suspend movement of 
irradiated fuel 
assemblies.  

AND 

B.2.2 -------- NOTE------
Limited plant control 
operations are 
allowed provided the 
changes are accounted 
for in the calculated 
SDM.

Suspend positive 
reactivity additions.

Immediately 

Immediately 

Immediately

.1 _______________________________ __________________

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.3.9.1 Perform a CHANNEL CHECK on the required 12 hours 
control room airborne radiation monitor 
channel.  

(continued)
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Source Range Monitoring Channels 
3.3.13

3.3 INSTRUMENTATION 

3.3.13 Source Range Monitoring Channels

LCO 3.3.13 

APPLICABILITY:

Two channels of source range monitoring instrumentation 
shall be OPERABLE.  

MODES 3, 4, and 5, with the reactor trip circuit breakers 
open or Control Element Assembly (CEA) Drive System not 
capable of CEA withdrawal.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required A.1 -------- NOTE --------- Immediately 
channels inoperable. Limited plant control 

operations are 
allowed provided the 
changes are accounted 
for in the calculated 
SDM.  

Suspend all 
operations involving 
positive reactivity 
additions.  

AND 

A.2 Perform SDM 4 hours 
verification in 
accordance with AND 
SR 3.1.1.2, if 
Tavg > 2000 F, or Once per 
SR 3.1.2.1, if 12 hours 
Tavg • 200'F. thereafter
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RCS Loops-MODE 3 
3.4.5

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.5 RCS Loops-MODE 3

LCO 3.4.5

APPLICABILITY:

Two RCS loops shall be OPERABLE and one RCS loop shall be in 
operation.  

---------------------- ------ NOTE ---------------------
All reactor coolant pumps may be de-energized for • 1 hour 
per 8 hour period, provided: 

a. No operations are permitted that would cause 
introduction into the RCS, coolant with boron 
concentration less than required to meet the SDM of LCO 
3.1.1; and 

b. Core outlet temperature is maintained at least 10'F 
below saturation temperature.

MODE 3.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One required RCS loop A.1 Restore required RCS 72 hours 
inoperable, loop to OPERABLE 

status.  

B. Required Action and B.1 Be in MODE 4. 12 hours 
associated Completion 
Time of Condition A 
not met.  

(continued)
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RCS Loops-MODE 3 
3.4.5

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME 

C. No RCS loop OPERABLE. C.1 Suspend operations Immediately 
that would cause 

OR introduction into the 
RCS, coolant with 

No RCS loop in boron concentration 
operation. less than required to 

meet SDM of LCO 
3.1.1.  

AND 

C.2 Initiate action to Immediately 
restore one RCS loop 
to OPERABLE status 
and operation.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.5.1 Verify required RCS loop is in operation. 12 hours 

SR 3.4.5.2 Verify secondary side water level in each 12 hours 
steam generator > 50% (wide range).  

SR 3.4.5.3 Verify correct breaker alignment and 7 days 
indicated power available to the required 
pump that is not in operation.
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RCS Loops-MODE 4 
3.4.6 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.6 RCS Loops-MODE 4 

LCO 3.4.6 Two loops or trains consisting of any combination of RCS loops 
and shutdown cooling (SDC) trains shall be OPERABLE and at 
least one loop or train shall be in operation.  

---------------------------- NOTES---------------------
1. All reactor coolant pumps (RCPs) and SDC pumps may be 

de-energized for • 1 hour per 8 hour period, provided: 

a. No operations are permitted that would cause 
introduction into the RCS, coolant with boron 
concentration less than required to meet the SDM of 
LCO 3.1.1; and 

b. Core outlet temperature is maintained at least 10F 
below saturation temperature.  

2. No RCP shall be started with any RCS cold leg 

temperature • 246°F unless: 

a. Pressurizer water volume is < 900 ft 3 , or 

b. Secondary side water temperature in each steam 
generator (SG) is < 100'F above each of the RCS cold 
leg temperatures.  

APPLICABILITY: MODE 4.
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RCS Loops-MODE 4 
3.4.6

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One required RCS loop A.1 Initiate action to Immediately 
inoperable, restore a second loop 

or train to OPERABLE 
AND status.  

Two SDC trains 
inoperable.  

B. One required SDC train B.1 Be in MODE 5. 24 hours 

inoperable.  

AND 

Two required RCS loops 
inoperable.  

C. Required RCS'loop(s) C.1 Suspend operations Immediately 
or SDC train(s) that would cause 
inoperable, introduction into the 

RCS, coolant with 
OR boron concentration 

less than required to 
No RCS loop or SDC meet SDM of LCO 
train in operation. 3.1.1.  

AND 

C.2 Initiate action to Immediately 
restore one loop or 
train to OPERABLE 
status and operation.
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RCS Loops-MODE 5, Loops Filled 
3.4.7 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.7 RCS Loops-MODE 5, Loops Filled 

LCO 3.4.7 At least one of the following loop(s)/trains listed below 
shall be OPERABLE and in operation: 

a. Reactor Coolant Loop 1 and its associated steam 
generator and at least one associated Reactor Coolant 
Pump; 

b. Reactor Coolant Loop 2 and its associated steam 
generator and at least one associated Reactor Coolant 
Pump; 

c. Shutdown Cooling Train A; or 

d. Shutdown Cooling Train B 

One additional Reactor Coolant Loop/shutdown cooling train 
shall be OPERABLE, or 

The secondary side water level of each steam generator shall 
be greater than 50% (wide range).  

------------ I----------------NOTES---------------------
1. All reactor coolant pumps (RCPs) and pumps providing 

shutdown cooling may be de-energized for • 1 hour per 
8 hour period, provided: 

a. No operations are permitted that would cause 
introduction into the RCS, coolant with boron 
concentration less than required to meet the SDM of 
LCO 3.1.2; and 

b. Core outlet temperature is maintained at least 10'F 
below saturation temperature.  

2. One required SDC train may be inoperable for up to 
2 hours for surveillance testing provided that the other 
SDC train or RCS loop is OPERABLE and in operation.  

3. One required RCS loop may be inoperable for up to 2 
hours for surveillance testing provided that the other 
RCS loop or SDC train is OPERABLE and in operation.  

(continued)
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RCS Loops-MODE 5, Loops Filled 
3.4.7

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. No SDC train/RCS loop B.1 Suspend operations Immediately 
in operation. that would cause 

introduction into the 
RCS, coolant with 
boron concentration 
less than required to 
meet SDM of LCO 
3.1.2.  

AND 

B.2 Initiate action to Immediately 
restore required SDC 
train/RCS loop to 
operation.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.7.1 Verify at least one RCS loop or SDC train 12 hours 
is in operation.  

SR 3.4.7.2 Verify required SG secondary side water 12 hours 
level is > 50% (wide range).  

SR 3.4.7.3 Verify the second required RCS loop, SDC 7 days 
train or steam generator secondary is 
OPERABLE.
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RCS Loops-MODE 5, Loops Not Filled 
3.4.8 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.8 RCS Loops-MODE 5, Loops Not Filled 

LCO 3.4.8 Two shutdown cooling (SDC) trains shall be OPERABLE and at 
least one SDC train shall be in operation.  

----------------------------- NOTES---------------------
1. All SDC pumps may be de-energized for • 15 minutes when 

switching from one train to another provided: 

a. The core outlet temperature is maintained > 10F 
below saturation temperature; 

b. No operations are permitted that would cause 
introduction into the RCS, coolant with boron 
concentration less than required to meet the SDM of 
LCO 3.1.2; and 

c. No draining operations to further reduce the RCS 
water volume are permitted.  

2. The pump providing shutdown cooling may be de-energized 
for • 1 hour per 8 hour period provided: 

a. The core outlet temperature is maintained > 10'F 
below saturation temperature; and 

b. No operations are permitted that would cause 
introduction into the RCS, coolant with boron 
concentration less than required to meet the SDM of 
LCO 3.1.2.  

3. One SDC train may be inoperable for • 2 hours for 
surveillance testing provided the other SDC train is 
OPERABLE and in operation.  

4. A containment spray pump may be used in place of a low 
pressure safety injection pump in either or both 
shutdown cooling trains to provide shutdown cooling flow 
provided the reactor has been sub-critical for a period 
> 24 hours and the RCS is fully depressurized and vented 
in accordance with LCO 3.4.12.1.  

APPLICABILITY: MODE 5 with RCS loops not filled.
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RCS Loops-MODE 5, Loops Not Filled 
3.4.8

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One SDC train A.1 Initiate action to Immediately 
inoperable, restore SDC train to 

OPERABLE status.  

B. Both SDC trains B.1 Suspend operations Immediately 
inoperable, that would cause 

introduction into the 
OR RCS, coolant with 

boron concentration 
No SDC train in less than required to 
operation. meet SDM of LCO 

3.1.2.  

AND 

B.2 Initiate action to Immediately 
restore one SDC train 
to OPERABLE status 
and operation.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.8.1 Verify at least one SDC train is in 12 hours 
operation.  

SR 3.4.8.2 Verify correct breaker alignment and 7 days 
indicated power available to the required 
SDC pump that is not in operation.
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AC Sources- Shutdown 
3.8.2

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. (continued) A.2.2 Suspend movement of Immediately 
irradiated fuel 
assemblies.  

AND 

A.2.3 Suspend operations Immediately 
involving positive 
reactivity additions 
that could result in 
loss of required SDM 
or boron 
concentration.  

AND 

A.2.4 Initiate action to Immediately 
restore required 
offsite power circuit 
to OPERABLE status.  

B. One required DG B.1 Suspend CORE Immediately 

inoperable. ALTERATIONS.  

AND 

B.2 Suspend movement of Immediately 
irradiated fuel 
assemblies.  

AND 

B.3 Suspend operations Immediately 
involving positive 
reactivity additions 
that could result in 
loss of required SDM 
or boron 
concentration.  

AND 

B.4 Initiate action to Immediately 
restore required DG 
to OPERABLE status.
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DC Sources- Shutdown 
3.8.5

3.8 ELECTRICAL POWER SYSTEMS 

3.8.5 DC Sources-Shutdown

LCO 3.8.5 DC electrical power subsystem shall be OPERABLE to support 
the DC electrical power distribution subsystem(s) required 
by LCO 3.8.10, "Distribution Systems-Shutdown."

APPLICABILITY: MODES.5 and 6, 
During movement of irradiated fuel assemblies.

ACTIONS

CONDITION I REQUIRED ACTION COMPLETION TIME

A. One battery or 
associated control 
equipment or cabling 
inoperable.

A.1 Declare affected 
required feature(s) 
inoperable.

OR 

A.2.1 Suspend CORE 
ALTERATIONS.  

AND 

A.2.2 Suspend movement of 
irradiated fuel 
assembl i es.  

AND 

A.2.3 Suspend operations 
involving positive 
reactivity additions 
that could result in 
loss of required SDM 
or boron 
concentration.  

AND

Immediately 

Immediately 

Immediately 

Immediately 

(continued)
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Inverters- Shutdown 
3.8.8

3.8 ELECTRICAL POWER SYSTEMS 

3.8.8 Inverters -Shutdown

LCO 3.8.8 Required inverters shall be OPERABLE to support the onsite 
Class 1E AC vital bus electrical power distribution 
subsystem(s) required by LCO 3.8.10, "Distribution 
Systems- Shutdown."

APPLICABILITY: MODES 5 and 6, 
During movement of irradiated fuel assemblies.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required A.1 Declare affected Immediately 
inverters inoperable, required feature(s) 

inoperable.  

OR 

A.2.1 Suspend CORE Immediately 
ALTERATIONS.  

AND 

A.2.2 Suspend movement of Immediately 
irradiated fuel 
assemblies.  

AND 

A.2.3 Suspend operations Immediately 
involving positive 
reactivity additions 
that could result in 
loss of required SDM 
or boron 
concentration.  

AND 

(continued)
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Distribution Systems -Shutdown 

3.8.10

3.8 ELECTRICAL POWER SYSTEMS 

3.8.10 Distribution Systems -Shutdown

LCO 3.8.10 The necessary portion of AC, DC, and AC vital bus electrical 
power distribution subsystems shall be OPERABLE to support 
equipment required to be OPERABLE.

APPLICABILITY: MODES 5 and .6, 
During movement of irradiated fuel assemblies.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required 
AC, DC, or AC vital 
bus electrical power 
distribution 
subsystems inoperable.

A.1 

OR 

A.2.

Declare associated 
supported required 
feature(s) 
inoperable.

1 Suspend CORE 
ALTERATIONS.

AND 

A.2.2 Suspend movement of 
irradiated fuel 
assemblies.  

AND 

A.2.3 Suspend operations 
involving positive 
reactivity additions 
that could result in 
loss of required SDM 
or boron 
concentration.  

AND

Immediately 

Immediately 

Immediately 

Immediately 

(continued)
± L
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Nuclear Instrumentation 
3.9.2

3.9 REFUELING OPERATIONS 

3.9.2 Nuclear Instrumentation

LCO 3.9.2 

APPLICABILITY:

Two source range monitors (SRMs) shall be OPERABLE.  

MODE 6.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One SRM inoperable. A.1 Suspend CORE Immediately 

ALTERATIONS.  

AND 

A.2 Suspend operations Immediately 
that would cause 
introduction into the 
RCS, coolant with 
boron concentration 
less than required to 
meet the boron 
concentration of LCO 
3.9.1.  

B. Two SRMs inoperable. B.1 Initiate actions to Immediately 
restore one SRM to 
OPERABLE status.  

AND 

B.2 Perform SR 3.9.1.1. 4 hours 

AND 

Once per 
12 hours 
thereafter
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SDC and Coolant Circulation- High Water Level 
3.9.4 

3.9 REFUELING OPERATIONS 

3.9.4 Shutdown Cooling (SDC) and Coolant Circulation-High Water Level 

LCO 3.9.4 One SDC loop shall be OPERABLE and in operation.  

----------------------------- NOTES---------------------
With the upper guide structure removed from the reactor 
vessel the required SDC loop may be removed from operation 
for • 2 hours per 8-hour period, provided: 

a. The maximum RCS temperature is maintained • 140'F.  
b. No operations are permitted that would cause 

introduction into the RCS, coolant with boron 
concentration less than that required to meet the 
minimum required boron concentration of LCO 3.9.1.  

c. The capability to close the containment penetrations 
with direct access to the outside atmosphere within the 
calculated time to boil is maintained.  

d. The reactor cavity water level is maintained Ž 20 feet 
above the top of the reactor pressure vessel flange, or, 
for core alterations, Ž 23 feet above the top of the 
reactor pressure vessel flange.  

----------------------------- NOTE ---------------------
A containment spray pump may be used in place of a low 
pressure safety injection pump in either or both shutdown 
cooling loops to provide shutdown cooling flow.  

APPLICABILITY: MODE 6 with the water level Ž 20 ft above the top of reactor 
vessel flange.
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SDC and Coolant Circulation- High Water Level 
3.9.4

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. SDC loop A.1 Suspend operations Immediately 
requirements not that would cause 
met. introduction into 

the RCS, coolant 
with boron 
concentration less 
than required to 
meet the boron 
concentration of 
LCO 3.9.1.  

AND 

(continued)
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SDC and Coolant Circulation-Low Water Level 
3.9.5

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One SDC loop A.1 Initiate action to Immediately 
inoperable, restore SDC loop to 

OPERABLE status.  
(Applicable to initial 
conditions of two shutdown OR 
cooling loops OPERABLE) 

A.2 Initiate actions to Immediately 
establish Ž 20 ft of 
water above the top 
of reactor vessel 
flange.  

B. One SDC loop operable, B.1 Initiate actions to Immediately 
less than 20 feet of establish Ž 20 feet 
water above the of water.  
reactor vessel flange 
and any of the 8 
requirements not met 

(Applicable to initial 
conditions of one shutdown 
cooling loop OPERABLE and 
operating with 
requirements 1-8) 

C. No SDC loop OPERABLE C.1 Suspend operations Immediately 
or in operation. that would cause 

introduction into the 
RCS, coolant with 
boron concentration 
less than required to 
meet the boron 
concentration of LCO 
3.9.1.  

AND 

(continued)
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Boration Systems - Shutdown 
B 3.1.10 

BASES (continued) 

ACTION A.1 

With no boron injection flow path to the reactor coolant 
System OPERABLE, all operations involving CORE ALTERATIONS 
or positive reactivity changes shall be suspended 
immediately. Required Action A.1 is modified by a note 
which permits plant temperature changes provided the 
temperature change is accounted for in the calculated SDM.  
Introduction of temperature changes, including temperature 
increases when a positive MTC exists, must be evaluated to 
ensure they do not result in a loss of required SDM.  

A boron injection flow path is not OPERABLE if it is not 
capable of performing its boron injection function. In 
consideration of the stable reactor configuration and the 
initial boron concentration, a core alteration is the only 
possible source for a significant increase in reactivity.  

SURVEILLANCE SR 3.1.10.1. SR 3.1.10.2. and SR 3.1.10.3 REQUIREMENTS SRs 3.1.10.1, 3.1.10.2, and 3.1.10.3, ensure that the 
required borated water supply is available. SR 3.1.10.1 
verifies that the temperature of the boric acid solution in 
the RWST is Ž 40'F and • 100'F. The RWST water temperature 
is not expected to approach 40'F or 100'F, considering local 
meteorology and the large heat capacity of the RWST.  
Furthermore, at 40°F boric acid precipitation will not occur 
below a concentration of 4720 ppm boron. The maximum boric 
acid concentration in the tanks is 2800 ppm boron. However, 
SR 3.1.10.1 is only applicable when the RWST is the source 
of borated water and the outside air temperature is not 
within the normally expected range of 40 to 100°F.  

The solubility of boric acid at 50°F is about 3.5 wt%.  
There is no similar requirement to verify BAMU Tank 
temperature 50°F is within the normal operating range of the 
building.  

SR 3.1.10.2 and 3.1.10.3 verify that a sufficient amount of 
boron is available for RCS injection from either the BAMU 
tanks or. the RWST. This requires a minimum of 4150 gallons 
of boric acid solution at a concentration of 2350 PPM Boron 
in either the RWST (15.5%. level indication) or a BAMU tank.  
A maximum boric acid solution concentration of 6119 ppm is 
specified for the BAMU Tank. The water volume limits are 

15.5% level with tanks T005 and T006 cross connected (Reference 4, 
CCN-1). 17.0% level with tanks TO05 (Reference 6) and T006 
(Reference 4, CCN-3) isolated.  

(continued)
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Boration Systems - Shutdown 
B 3.1.10 

BASES (continued) 

SURVEILLANCE SR 3.1.10.1. SR 3.1.10.2. and SR 3.1.10.3 (continued) 
REQUIREMENTS specified relative to the top of the highest suction 

connection to the tank and considers vortexing, internal 
structures and instrument errors. The 7 day Surveillance 
Frequency ensures that a sufficient initial water supply is 
available for boron injection.  

SR 3.1.10.4 

These SRs demonstrate that each automatic boration system 
pump and valve is operable and actuates as required. In 
response to an actual or simulated SIAS the charging pumps 
start, the VCT is isolated, and the charging pumps take 
suction from the OPERABLE BAMU tank(s) and RWST.  
Verification of the correct alignment for manual, power 
operated, and automatic valves in the Boration System Flow 
paths provides assurance that proper boration flow paths are 
available. These SRs do not apply to valves that are 
locked, sealed, or otherwise secured in position, because 
these valves were previously verified to be in the correct 
position.  

1. A flow path from either boric acid makeup tank with a 
minimum boron concentration of 2350 ppm and a minimum 
borated water volume of 4150 gallons, via either one 
of the boric acid makeup pumps, the blending tee or 
the gravity feed connection and any charging pump to 
the RCS, or; 

2. The flow path from the RWST with a minimum borated 
water level of 15.5%1 (includes TLU and Design Basis 
Document margin), a minimum boron concentration of 
2350 ppm, and a solution temperature Ž 40'F and • 
100'F via either a charging pump or a high pressure 
safety injection pump to the RCS.  

15.5% level with tanks TO05 and T006 cross connected (Reference 4, 
CCN-1). 17.0% level with tanks TO05 (Reference 6) and T006 
(Reference 4, CCN-3) isolated.  

(continued)
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Boration Systems -

REFERENCES 1. 10 CFR 50, Appendix A, GDC 26.

2. 10 CFR 50, Appendix A, GDC 27.  

3. 10 CFR 50, Appendix A, GDC 33.  

4. J-BHB-029, "RWST Minimum Level to Maintain Safety 
Analysis Assumptions, Including TLU." 

5. J-BGB-002, "TLU for Boric Acid Makeup Level Loops 
2(3)LI0206C and 2(3)LI0208C." 

6. J-BHB-021, "RWST 2(3)T005 & T006 Level Loop 
Uncertainties and Minimum Level Required During 
Modes 5 & 6."
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CRIS 
B 3.3.9 

BASES (continued)

ACTIONS 
(continued)

Condition B applies to the failure of CRIS Manual Trip, 
Actuation Logic, and required gaseous radiation monitor 
channels in Mode 5 or 6, or when moving irradiated 
assemblies. The Required Actions are immediately taken to 
place one OPERABLE CREACUS train in the emergency mode, or 
to suspend positive reactivity additions, and movement of 
irradiated fuel assemblies. The Completion Time recognizes 
the fact that the radiation signals are the only Functions 
available to initiate control room isolation in the event of 
a fuel handling accident.

Required Action B.2.2 is modified by a note to indicate that 
normal plant control operations that individually add 
limited positive reactivity (e.g., temperature or boron 
fluctuations associated with RCS inventory management or 
temperature control) are not precluded by this Action, 
provided they are accounted for in the calculated SDM.

SURVEILLANCE 
REQUIREMENTS

SR 3.3.9.1 

Performance of the CHANNEL CHECK once every 12 hours ensures 
that a gross failure of instrumentation has not occurred. A 
CHANNEL CHECK is a comparison of the parameter indicated on 
one channel to a similar parameter on other channels. It is 
based on the assumption that instrument channels monitoring 
the same parameter should read approximately the same value.  

Significant deviations between the two instrument channels 
could be an indication of excessive instrument drift in one 
of the channels or of something even more serious. CHANNEL 
CHECK will detect gross channel failure; thus, it is key to 
verifying the instrumentation continues to operate properly 
between each CHANNEL CALIBRATION.  

Agreement criteria are determined by the plant staff based 
on a combination of the channel instrument uncertainties, 
including indication and readability. If a channel is 
outside the match criteria, it may be an indication that the 
transmitter or the signal processing equipment has drifted 
outside its limit.  

The Frequency, about once every shift, is based on operating 
experience that demonstrates the rarity of channel failure.  
Thus, performance of the CHANNEL CHECK guarantees that 
undetected overt channel failure is limited to 12 hours.  
Since the probability of two random failures in redundant 
channels in any 12 hour period is low, the CHANNEL CHECK 
minimizes the chance of loss of protective function due to 
failure of redundant channels. The CHANNEL CHECK 

(continued)
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CRIS 
B 3.3.9 

BASES (continued) 

SURVEILLANCE SR 3.3.9.1 (continued) 
REQUIREMENTS 

supplements less formal, but more frequent, checks of 
channel OPERABILITY during normal operational use of the 
displays associated with the LCO required channels.  

SR 3.3.9.2 

A CHANNEL FUNCTIONAL TEST is performed on the required 
control room radiation monitoring channel to ensure the 
entire channel will perform its intended function. As found 
and as left setpoints are recorded.  

The Frequency of 92 days is based on plant operating 
experience with regard to channel OPERABILITY and drift, 
which demonstrates that failure of more than one channel of 
a given Function in any 92 day interval is a rare event.  

SR 3.3.9.3 

Proper operation of the individual initiation relays is 
verified by de-energizing these relays during the CHANNEL 
FUNCTIONAL TEST of the Actuation Logic every 18 months.  
This will actuate the Function, operating all associated 
equipment. Proper operation of the equipment actuated by 
each train is thus verified.  

The Frequency of 18 months is based on plant operating 
experience with regard to channel OPERABILITY, which 
demonstrates that failure of more than one channel of a 
given Function in any 18 month interval is a rare event.  

A Note indicates this Surveillance includes verification of 
operation for each initiation relay.  

SR 3.3.9.4 

CHANNEL CALIBRATION is a complete check of the instrument 
channel including the sensor. The Surveillance verifies 
that the channel responds to a measured parameter within the 
necessary range and accuracy.  

The Frequency of an 18 month calibration interval is based 
on experience with the magnitude of equipment drift in this 
period.  

(continued)
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Source Range Monitoring Channels 
B 3.3.13

BASES (continued) 

LCO The LCO on the source range monitoring channels ensures that 
adequate information is available to verify core reactivity 
conditions while shut down.  

A minimum of two source range monitoring channels are 
required to be OPERABLE.  

APPLICABILITY In MODES 3, 4, and 5, with RTCBs open or the Control Element 
Assembly (CEA) Drive System not capable of CEA withdrawal, 
source range monitoring channels must be OPERABLE to monitor 
core power for reactivity changes. In MODES 1 and 2, and in 
MODES 3, 4, and 5, with the RTCBs shut and the CEAs capable 
of withdrawal, the Logarithmic Power Monitoring channels are 
addressed as part of the RPS in LCO 3.3.1, "Reactor 
Protective System (RPS) Instrumentation-Operating," and LCO 
3.3.2, "Reactor Protective System (RPS) 
Instrumentation - Shutdown." 

The requirements for source range neutron flux monitoring in 
MODE 6 are addressed in LCO 3.9.2, "Nuclear 
Instrumentation." The source range nuclear instrumentation 
channels provide neutron flux coverage extending an 
additional one to two decades below the logarithmic channels 
for use during refueling, when neutron flux may be extremely 
low.  

ACTIONS A channel is inoperable when it does not satisfy the 
OPERABILITY criteria for the channel's function. These 
criteria are outlined in the LCO section of the Bases.  

A.1 and A.2 

With one required channel inoperable, it may not be possible 
to perform a CHANNEL CHECK to verify that the other required 
channel is OPERABLE. Therefore, with one or more required 
channels inoperable, the source range monitoring Function 
cannot be reliably performed. Consequently, the'Required 
Actions are the same for one required channel inoperable or 
more than one required channel inoperable. The absence of 
reliable neutron flux indication makes it difficult to 
ensure SDM is maintained. Required Action A.1 is modified 

(continued)
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Source Range Monitoring Channels 
B 3.3.13 

BASES (continued) 

ACTIONS A.1 and A.2 (continued) 

by a note to indicate that normal plant control operations 
that individually add limited positive reactivity (e.g., 
temperature or boron fluctuations associated with RCS 
inventory management or temperature control) are not 
precluded by this Action, provided they are accounted for in 
the calculated SDM.  

SDM must be verified periodically to ensure that it is being 
maintained. Both required channels must be restored as soon 
as possible. The initial Completion Time of 4 hours and 
once every 12 hours thereafter to perform SDM verification 
takes into consideration that Required Action A.1 eliminates 
many of the means by which SDM can be reduced. These 
Completion Times are also based on operating experience in 
performing the Required Actions and the fact that plant 
conditions will change slowly.  

SURVEILLANCE SR 3.3.13.1 
REQUIREMENTS 

SR 3.3.13.1 is the performance of a CHANNEL CHECK on each 
required channel every 12 hours. A CHANNEL CHECK is a 
comparison of the parameter indicated on one channel to a 
similar parameter on other channels. It is based upon the 
assumption that instrument channels monitoring the same 
parameter should read approximately the same value.  
Significant deviations between instrument channels could be 
an indication of excessive instrument drift in one of the 
channels or of something even more serious. CHANNEL CHECK 
will detect gross channel failure; thus, it is key to 
verifying that the instrumentation continues to operate 
properly between each CHANNEL CALIBRATION.  

Agreement criteria are determined by the plant staff and 
should be based on a combination of the channel instrument 
uncertainties including control isolation, indication, and 
readability. If a channel is outside of the match criteria, 
it may be an indication that the transmitter or the signal 
processing equipment has drifted outside of its limits. If 
the channels are within the match criteria, it is an 
indication that the channels are OPERABLE.  

The Frequency, about once every shift, is based on operating 
experience that demonstrates the rarity of channel failure.  

(continued)
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Source Range Monitoring Channels 
B 3.3.13 

BASES (continued) 

SURVEILLANCE SR 3.3.13.1 (continued) 
REQUIREMENTS 

Thus, the performance of CHANNEL CHECK ensures that 
undetected overt channel failure is limited to 12 hours.  

Since the probability of two random failures in redundant 
channels in any 12 hour period is extremely low, CHANNEL 
CHECK minimizes the chance of loss of protective function 
due to failure of redundant channels. CHANNEL CHECK 
supplements less formal, but more frequent, checks of 
channel OPERABILITY during normal operational use of 
displays associated with the LCO required channels.  

SR 3.3.13.2 

A CHANNEL FUNCTIONAL TEST is performed every 92 days to 
ensure that the entire channel is capable of properly 
indicating neutron flux. Internal test circuitry is used to 
feed test signals into the signal processor to verify 
channel alignment. It is not necessary to test the 
detector, because generating a meaningful test signal is 
difficult; the detectors are of simple construction, and any 
failures in the detectors will be apparent as change in 
channel output. This Frequency is the same as that employed 
for the same channels in the other applicable MODES.  

SR 3.3.13.3 

SR 3.3.13.3 is the performance of a CHANNEL CALIBRATION. A 
CHANNEL CALIBRATION is performed every 24 months. The 
Surveillance is a complete check and readjustment of the 
source range channel from the preamplifier input through to 
the remote indicators. The Surveillance verifies that the 
channel responds to a measured parameter within the 
necessary range and accuracy. CHANNEL CALIBRATION leaves 
the channel adjusted to account for instrument drift between 
successive calibrations to ensure that the channel remains 
operational. Measurement error determination, setpoint 
error determination, and calibration adjustment must be 
performed consistent with the plant specific setpoint 
analysis. The channel shall be left calibrated consistent 
with the assumptions of the current plant specific setpoint 
analysis.  

(continued)

SAN ONOFRE--UNIT 3 B 3.3-184 Amendment No.



Source Range Monitoring Channels 
B 3.3.13

BASES (continued) 

SURVEILLANCE SR 3.3.13.3 (continued) 
REQUIREMENTS 

This SR is modified by a Note to indicate that it is not 
necessary to test the detector, because generating a 
meaningful test signal is difficult; the detectors are of 
simple construction, and any failures in the detectors will 
be apparent as change in channel output. This test interval 
is the same as that employed for the same channels in the 
other applicable MODES.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 13.

2. SONGS Units 2 and 3 UFSAR, Chapter 7 and Chapter 15.
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RCS Loops-MODE 3 
B 3.4.5

BASES

LC'O 
(continued)

APPLICABILITY

of requiring both SGs to be capable (> 50% wide range water 
level) of transferring heat from the reactor coolant at a 
controlled rate. Forced reactor coolant flow is the 
required way to transport heat, although natural circulation 
flow provides adequate removal. A minimum of one running 
RCP meets the LCO requirement for one loop in operation.  

The Note permits a limited period of operation without RCPs.  
All RCPs may be de-energized for • 1 hour per 8 hour 
period. This means that natural circulation has been 
established. When in natural circulation, a reduction in 
boron concentration with coolant at boron concentrations 
less than required to assure the SDM of LCO 3.1.1 is 
maintained is prohibited because an even concentration 
distribution throughout the RCS cannot be ensured. Core 
outlet temperature is to be maintained at least 10OF below 
the saturation temperature so that no vapor bubble may form 
and possibly cause a natural circulation flow obstruction.  

In MODES 3, 4, and 5, it is sometimes necessary to stop all 
RCPs or shutdown cooling (SDC) pump forced circulation 
(e.g., to change operation from one SDC train to the other, 
to perform surveillance or startup testing, to perform the 
transition to and from SDC System cooling, or to avoid 
operation below the RCP minimum net positive suction head 
limit). The time period is acceptable because natural 
circulation is adequate for heat removal, or the reactor 
coolant temperature can be maintained subcooled and boron 
stratification affecting reactivity control is not expected.  

An OPERABLE loop consists of at least one RCP providing 
forced flow for heat transport and an SG that is OPERABLE in 
accordance with the Steam Generator Tube Surveillance 
Program. An RCP is OPERABLE if it is capable of being 
powered and is able to provide forced flow if required.

In MODE 3, the heat load is lower than at power; therefore, 
one RCS loop in operation is adequate for transport and heat 
removal. A second RCS loop is required to be OPERABLE but 
not in operation for redundant heat removal capability.

Operation in other MODES is covered by: 

LCO 3.4.4, "RCS Loops-MODES 1 and 2"; 
LCO 3.4.6, "RCS Loops-MODE 4";

(conti nued)
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RCS Loops-MODE 3 
B 3.4.5 

BASES 

APPLICABILITY LCO 3.4.7, "RCS Loops-MODE 5, Loops Filled"; 
(continued) LCO 3.4.8, "RCS Loops-MODE 5, Loops Not Filled"; 

LCO 3.9.4, "Shutdown Cooling (SDC) and Coolant 
Circulation-High Water Level" (MODE 6); and 

LCO 3.9.5, "Shutdown Cooling (SDC) and Coolant 
Circulation-Low Water Level" (MODE 6).  

ACTIONS A-1 

If one required RCS loop is inoperable, redundancy for 
forced flow heat removal is lost. The Required Action is 
restoration of the required RCS loop to OPERABLE status 
within a Completion Time of 72 hours. This time allowance 
is a justified period to be without the redundant, 
nonoperating loop because a single loop in operation has a 
heat transfer capability greater than that needed to remove 
the decay heat produced in the reactor core.  

B.1 

If restoration is not possible within 72 hours, the unit 
must be placed in MODE 4 within 12 hours. In MODE 4, the 
plant may be placed on the SDC System. The Completion Time 
of 12 hours is compatible with required operation to achieve 
cooldown and depressurization from the existing plant 
conditions in an orderly manner and without challenging 
plant systems.  

C.1 and C.2 

If no RCS loop is in operation, except as provided in Note 1 
in the LCO section, all operations involving introduction of 
coolant into the RCS with boron concentration less than 
required to meet the minimum SDM of LCO 3.1.1 must be 
immediately suspended. Action to restore one RCS loop to 
OPERABLE status and operation shall be initiated immediately 
and continued until one RCS loop is restored to OPERABLE 
status and operation. Suspending the introduction into the 
RCS of coolant with boron concentration less than required 
to meet the minimum SDM of LCO 3.1.1 is required to assure 
continued safe operation. With coolant added without forced 
circulation, unmixed coolant could be 

(continued)
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RCS Loops-MODE 3 
B 3.4.5 

BASES (continued) 

SURVEILLANCE C.1 and C.2 (continued) 
REQUIREMENTS 

introduced to the core, however coolant added with boron 
concentration meeting the minimum SDM maintains acceptable 
margin to subcritical operations. The immediate Completion 
Times reflect the importance of maintaining operation for 
decay heat removal.  

SR 3.4.5.1 

This SR requires verification every 12 hours that the 
required number of RCS loops are in operation. Verification 
includes flow rate, temperature, or pump status monitoring, 
which help ensure that forced flow is providing heat 
removal. The 12 hour interval has been shown by operating 
practice to be sufficient to regularly assess degradation 
and verify operation within safety analyses assumptions. In 
addition, control room indication and alarms will normally 
indicate loop status.  

SR 3.4.5.2 

This SR requires verification every 12 hours that the 
secondary side water level in each SG is Ž 50% wide range.  
An adequate SG water level is required in order to have a 
heat sink for removal of the core decay heat from the 
reactor coolant. The 12 hour interval has been shown by 
operating practice to be sufficient to regularly assess 
degradation and verify operation within the safety analyses 
assumptions.  

SR 3.4.5.3 

Verification that the required number of RCPs are OPERABLE 
ensures that the single failure criterion is met and that an 
additional RCS loop can be placed in operation, if needed, 
to maintain decay heat removal and reactor coolant 
circulation. Verification is performed by verifying proper 
breaker alignment and power availability to the required 
RCPs. The Frequency of 7 days is considered reasonable in 
view of other administrative controls available and has been 
shown to be acceptable by operating experience.  

REFERENCES 1. UFSAR, Section 15.3.
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RCS Loops-MODE 4 
B 3.4.6

BASES (continued)

LCO 
(continued)

prohibits boron dilution with coolant at boron 
concentrations less than required to assure the SDM of LCO 
3.1.1 is maintained when forced flow is stopped because an 
even concentration distribution cannot be ensured. Core 
outlet temperature is to be maintained at least 10OF below 
saturation temperature so that no vapor bubble may form and 
possibly cause a natural circulation flow obstruction. The 
response of the RCS without the RCPs or SDC pumps depends on 
the core decay heat load and the length of time that the 
pumps are stopped. As decay heat diminishes, the effects on 
RCS temperature and pressure diminish. Without cooling by 
forced flow, higher heat loads will cause the reactor 
coolant temperature and pressure to increase at'a rate 
proportional to the decay heat load. Because pressure can 
increase, the applicable system pressure limits (pressure 
and temperature (P/T) limits or low temperature overpressure 
protection (LTOP) limits) must be observed and forced SDC 
flow or heat removal via the SGs must be re-established 
prior to reaching the pressure limit. The circumstances for 
stopping both RCPs or SDC pumps are to be limited to 
situations where: 

a. Pressure and temperature increases can be maintained 
well within the allowable pressure (P/T limits and 
LTOP) and 10'F subcooling limits; or 

b. An alternate heat removal path through the SGs is in 
operation.

Note 2 requires that either of 
be satisfied before an RCP may 
leg temperature • 256°F.

the following two conditions 
be started with any RCS cold

a. Pressurizer water volume is < 900 ft 3 ; or 

b. Secondary side water temperature in each SG is < 100'F 
above each of the RCS cold leg temperatures.  

Satisfying the above condition will preclude a large 
pressure surge in the RCS when the RCP is started.  

An OPERABLE RCS loop consists of at least one OPERABLE RCP 
and an SG that is OPERABLE in accordance with the Steam 
Generator Tube Surveillance Program and has the minimum 
water level specified in SR 3.4.6.2.  

(continued)
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RCS Loops-MODE 4 
B 3.4.6 

BASES (continued) 

ACTIONS B.1 (continued) 

reasonable, based on operating experience, to reach MODE 5 
from MODE 4, with only one SDC train operating, in an 
orderly manner and without challenging plant systems.  

C.1 and C.2 

If no RCS loops or SDC trains are OPERABLE or in operation, 
except during conditions permitted by Note 1 in the LCO 
section, all operations involving introduction of coolant 
into the RCS with boron concentration less than required to 
meet the minimum SDM of LCO 3.1.1 must be suspended and 
action to restore one RCS loop or SDC train to OPERABLE 
status and operation must be initiated. The required margin 
to criticality must not be reduced in this type of 
operation. Suspending the introduction into the RCS of 
coolant with boron concentration less than required to meet 
the minimum SDM of LCO 3.1.1 is required to assure continued 
safe operation. With coolant added without forced 
circulation, unmixed coolant could be introduced to the 
core, however coolant added with boron concentration meeting 
the minimum SDM maintains acceptable margin to subcritical 
operations. The immediate Completion Times reflect the 
importance of decay heat removal. The action to restore 
must continue until one loop or train is restored to 
operation.  

SURVEILLANCE SR 3.4.6.1 
REQUIREMENTS 

This SR requires verification every 12 hours that one 
required loop or train is in operation. This ensures forced 
flow is providing heat removal. Verification includes flow 
rate, temperature, or pump status monitoring. The 12 hour 
Frequency has been shown by operating practice to be 
sufficient to regularly assess RCS loop status. In 
addition, control room indication and alarms will normally 
indicate loop status.  

(continued)
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RCS Loops-MODE 4 
B 3.4.6

BASES (continued)

SURVEILLANCE 
REQUIREMENTS 

(continued)

SR 3.4.6.2 

This SR requires verification every 12 hours of secondary 
side water level in the required SG(s) >_ 50% (wide range).  
An adequate SG water level is required in order to have a 
heat sink for removal of the core decay heat from the 
reactor coolant. The 12 hour interval has been shown by 
operating practice to be sufficient to regularly assess 
degradation and verify operation within safety analyses 
assumptions.  

SR 3.4.6.3 

Verification that the required pump is OPERABLE ensures that 
an additional RCS loop or SDC train can be placed in 
operation, if needed to maintain decay heat removal and 
reactor coolant circulation. Verification is performed by 
verifying proper breaker alignment and power available to 
the required pumps. The Frequency of 7 days is considered 
reasonable in view of other administrative controls 
available and has been shown to be acceptable by operating 
experience.

REFERENCES 1. UFSAR, Section 15.4.1.4.
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RCS Loops-MODE 5, Loops Filled 
B 3.4.7 

BASES (continued) 

LCO The purpose of this LCO is to require at least one of the 
SDC trains or RCS loops be OPERABLE and in operation with an 
additional SDC train or RCS loop OPERABLE or secondary side 
water level of each SG shall be Ž 50% wide range. One SDC
train or RCS loop provides sufficient forced circulation to 
perform the safety functions of the reactor coolant under 
these conditions. The second SDC or RCS loop train is 
normally maintained OPERABLE as a backup to the operating 
train/loop to provide redundant paths for decay heat 
removal. However, if the standby SDC train/RCS loop is not 
OPERABLE, a sufficient alternate method to provide redundant 
paths for decay heat removal is two SGs with their secondary 
side water levels Ž 50% wide range. Should the operating 
SDC train/RCS loop fail, the SGs could be used to remove the 
decay heat.  

Note 1 permits all RCPs and SDC pumps to be de-energized 
• 1 hour per 8 hour period. The circumstances for stopping 
both SDC trains/RCS loops are to be limited to situations 
where pressure and temperature increases can be maintained 
well within the allowable pressure (pressure and temperature 
and low temperature overpressure protection) and 10OF 
subcooling limits, or an alternate heat removal path through 
the SG(s) is in operation.  

This LCO is modified by a Note that prohibits boron dilution 
with coolant at boron concentrations less than required to 
assure the SDM of LCO 3.1.2 is maintained when forced flow 
is stopped because an even concentration distribution cannot 
be ensured. Core outlet temperature is to be maintained at 
least 10'F below saturation temperature, so that no vapor 
bubble would form and possibly cause a natural circulation 
flow obstruction. In this MODE, the SG(s) can be used as 
the backup for heat removal. To ensure their availability, 
the RCS loop flow path is to be maintained with subcooled 
liquid.  

In MODE 5, it is sometimes necessary to stop all RCP or SDC 
forced circulation. This is permitted to change operation 
from one SDC train or RCS loop to the other, perform 
surveillance or startup testing, perform the transition to 
and from the SDC, or to avoid operation below the RCP 
minimum net positive suction head limit. The time period is 
acceptable because natural circulation is acceptable for 
decay heat removal, the reactor coolant temperature can be 

(continued)

SAN ONOFRE--UNIT 3 B 3.4-37 Amendment No.



RCS Loops-MODE 5, Loops Filled 
B 3.4.7 

BASES (continued) 

LCO maintained subcooled, and boron stratification affecting 
(continued) reactivity control is not expected.  

Note 2 allows.-one SDC train to be inoperable for a periodof 
up to 2 hours provided that the other SDC train is OPERABLE 
and in operation. This permits periodic surveillance tests 
to be performed on the inoperable train during the only time 
when such testing is safe and possible.  

Note 3 allows one RCS loop to be inoperable for a period of 
up to 2 hours provided that the other RCS loop is OPERABLE 
and in operation. This permits periodic surveillance tests 
to be performed on the inoperable loop during the only time 
when such testing is safe and possible.  

Note 4 requires that either of the following two conditions 

be satisfied before an RCP may be started: 

a. Pressurizer water volume must be < 900 ft 3; or 

b. Secondary side water temperature in each SG must be 
< 1000F above each of the RCS cold leg temperatures.  

Satisfying either of the above conditions will preclude a 
low temperature overpressure event due to a thermal 
transient when the RCP is started.  

Note 5 specifies that a containment spray (CS) pump may be 
used in place of a low pressure safety injection (LPSI) pump 
in either or both shutdown cooling trains to provide 
shutdown cooling (SDC) flow based on the calculated heat 
load of the core 24 hours after the reactor is sub-critical 
with the reactor coolant system (RCS) fully depressurized 
and vented in accordance with TS 3.4.12.  

Note 6 provides for an orderly transition from MODE 5 to 
MODE 4 during a planned heatup by permitting removal of SDC 
trains from operation when at least one RCP is in operation.  

An OPERABLE SDC train is composed of an OPERABLE SDC pump 
and an OPERABLE SDC heat exchanger.  

SDC pumps are OPERABLE if they are capable of being powered 
and are able to provide flow if required. An OPERABLE RCS 
loop consists of at least one OPERABLE RCP and an OPERABLE 
SG. An OPERABLE SG can perform as a heat sink when it has 

(continued)
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RCS Loops-MODE 5, Loops Filled 
B 3.4.7

BASES (continued) 

LCO an adequate water level and is OPERABLE in accordance with 
(continued) the SG Tube Surveillance Program.  

An OPERABLE RCS loop consists ofat least one RCP providing 
forced flow for heat transport and an SG that is OPERABLE in 
accordance with the Steam Generator Tube Surveillance 
Program. An RCP is OPERABLE if it is capable of being 
powered and is able to provide forced flow if required.  

APPLICABILITY In MODE 5 with RCS loops filled, this LCO requires forced 
circulation to remove decay heat from the core and to 
provide proper boron mixing. One SDC train/RCS loop 
provides sufficient circulation for these purposes.  

Operation in other MODES is covered by: 

LCO 3.4.4, "RCS Loops-MODES 1 and 2"; 
LCO 3.4.5, "RCS Loops-MODE 3"; 
LCO 3.4.6, "RCS Loops-MODE 4"; 
LCO 3.4.8, "RCS Loops-MODE 5, Loops Not Filled"; 
LCO 3.9.4, "Shutdown Cooling (SDC) and Coolant 

Circulation -High Water Level" (MODE 6); and 
LCO 3.9.5, "Shutdown Cooling (SDC) and Coolant 

Circulation-Low Water Level" (MODE 6).  

ACTIONS A.1 and A.2 

If the required SDC train/RCS loop is inoperable and any SGs 
have secondary side water levels < 50% wide range, 
redundancy for heat removal is lost. Action must be 
initiated immediately to restore a second SDC train/RCS loop 
to OPERABLE status or to restore the water level in the 
required SGs. Either Required Action A.1 or Required 
Action A.2 will restore redundant decay heat removal paths.  
The immediate Completion Times reflect the importance of 
maintaining the availability of two paths for decay heat 
removal.  

B.1 and B.2 

If no SDC train/RCS loop is in operation, except as 
permitted in Note 1, all operations involving introduction 
of coolant into the RCS with boron concentration less than 
required to meet the minimum SDM of LCO 3.1.2 must be 

(continued)
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RCS Loops-MODE 5, Loops Filled 
B 3.4.7 

BASES (continued) 

ACTIONS B.1 and B.2 (continued) 

suspended. Action to restore one SDC train/RCS loop to 
operation must be initiated. The required margin to 
criticality must not be reduced in this type of operation.  
Suspending the introduction into the RCS of coolant with 
boron concentration less than required to meet the minimum 
SDM of LCO 3.1.2 is required to assure continued safe 
operation. With coolant added without forced circulation, 
unmixed coolant could be introduced to the core, however 
coolant added with boron concentration meeting the minimum 
SDM maintains acceptable margin to subcritical operations.  
The immediate Completion Times reflect the importance of 
maintaining operation for decay heat removal.  

SURVEILLANCE SR 3.4.7.1 
REQUIREMENTS 

This SR requires verification every 12 hours that at least 
one SDC train/RCS loop is in operation. Verification 
includes flow rate, temperature, or pump status monitoring, 
which help ensure that forced flow is providing decay heat 
removal. The 12 hour Frequency has been shown by operating 
practice to be sufficient to regularly assess degradation 
and verify operation is within safety analyses assumptions.  
In addition, control room indication and alarms will 
normally indicate loop status.  

The SDC/RCS flow is established to ensure that core outlet 
temperature is maintained sufficiently below saturation to 
allow time for swap over to the standby SDC train/RCS loop 
should the operating train be lost.  

SR 3.4.7.2 

Verifying the SGs are OPERABLE by ensuring their secondary 
side water levels are Ž 50% wide range ensures that 
redundant heat removal paths are available if the second SDC 
train/RCS loop is inoperable. The Surveillance is required 
to be performed when the LCO requirement is being met by use 
of the SGs. If both SDC trains are OPERABLE and one SDC 
train is in operation, this SR is not needed. The 12 hour 
Frequency has been shown by operating practice to be 
sufficient to regularly assess degradation and verify 
operation within safety analyses assumptions.  

(continued)
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RCS Loops-MODE 5, Loops Not Filled 
B 3.4.8 

BASES (continued) 

LCO The purpose of this LCO is to require a minimum of two SDC 
trains be OPERABLE and at least one of these trains be in 
operation. An OPERABLE train is one that is capable of 
transferring heat from the reactor coolant at a controlled 
rate. Heat cannot be removed via the SDC System unless 
forced flow is used. A minimum of one running SDC pump 
meets the LCO requirement for one train in operation. An 
additional SDC train is required to be OPERABLE to meet the 
single failure criterion.  

Note 1 permits the SDC pumps to be de-energized for 
• 15 minutes when switching from one train to another. The 
circumstances for stopping both SDC pumps are to be limited 
to situations when the outage time is short and the core 
outlet temperature is maintained > 10'F below saturation 
temperature. The Note prohibits boron dilution with coolant 
at boron concentrations less than required to assure the SDM 
of LCO 3.1.2 is maintained or draining operations when SDC 
forced flow is stopped.  

Note 2 specifies the pump providing shutdown cooling may be 
de-energized for up to I hour per 8 hour period provided 1) 
no operations are permitted that would cause introduction 
into the RCS, coolant with boron concentration less than 
required to meet the SDM of LCO 3.1.2, and 2) core outlet 
temperature is maintained at least 10'F below saturation 
temperature.  

Note 3 allows one SDC train to be inoperable for a period of 
2 hours provided that the other train is OPERABLE and in 
operation. This permits periodic surveillance tests to be 
performed on the inoperable train during the only time when 
these tests are safe and possible.  

Note 4 specifies that a containment spray pump may be used 
in place of a low pressure safety injection pump in either 
or both shutdown cooling trains to provide shutdown cooling 
flow provided the reactor has been sub-critical for a period 
greater than 24 hours and the reactor coolant system is 
fully depressurized and vented in accordance with 
TS 3.4.12.1.  

(continued)
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RCS Loops-MODE 5, Loops Not Filled 
B 3.4.8 

BASES (continued) 

LCO An OPERABLE SDC train is composed of an OPERABLE SDC pump 
(continued) capable of providing forced flow to an OPERABLE SDC heat 

..exchanger, along with the appropriate flow, and.temperature 
instrumentation for control, protection, and indication.  
SDC pumps are OPERABLE if they are capable of being powered 
and are able to provide flow if required.  

APPLICABILITY In MODE 5 with loops not filled, this LCO requires core heat 

removal and coolant circulation by the SDC System.  

Operation in other MODES is covered by: 

LCO 3.4.4, "RCS Loops-MODES 1 and 2"; 
LCO 3.4.5, "RCS Loops-MODE 3"; 
LCO 3.4.6, "RCS Loops-MODE 4"; 
LCO 3.4.7, "RCS Loops-MODE 5, Loops Filled"; 
LCO 3.9.4, "Shutdown Cooling (SDC) and Coolant 

Circulation-High Water Level" (MODE 6); and 
LCO 3.9.5, "Shutdown Cooling (SDC) and Coolant 

Circulation-Low Water Level" (MODE 6).  

ACTIONS A.1 

If the required SDC train is inoperable, redundancy for heat 
removal is lost. Action must be initiated immediately to 
restore a second train to OPERABLE status. The Completion 
Time reflects the importance of maintaining the availability 
of two paths for heat removal.  

B.1 and B.2 

If no SDC train is OPERABLE or in operation, except as 
provided in Note 1 or in Note 2, all operations involving 
introduction of coolant into the RCS with boron 
concentration less than required to meet the minimum SDM of 
LCO 3.1.2 must be suspended. Action to restore one SDC 
train to OPERABLE status and operation must be initiated 
immediately. The required margin to criticality must not be 
reduced in this type of operation. Suspending the 
introduction into the RCS of coolant with boron 
concentration less than required to meet the minimum SDM 
of LCO 3.1.2 is required to assure continued safe 

(continued)
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RCS Loops-MODE 5, Loops Not Filled 
B 3.4.8 

BASES (continued) 

SURVEILLANCE B.1 and B.2 (continued) 
REQUIREMENTS 

operation.. With coolant added without forced circulation,....
unmixed coolant could be introduced to the core, however 
coolant added with boron concentration meeting the minimum 
SDM maintains acceptable margin to subcritical operations.  
The immediate Completion Time reflects the importance of 
maintaining operation for decay heat removal.  

SR 3.4.8.1 

This SR requires verification every 12 hours that at least 
one SDC train is in operation. Verification includes flow 
rate, temperature, or pump status monitoring, which help 
ensure that forced flow is providing decay heat removal.  
The 12 hour Frequency has been shown by operating practice 
to be sufficient to regularly assess degradation and verify 
operation is within safety analyses assumptions.  

SR 3.4.8.2 

Verification that the required number of trains are OPERABLE 
ensures that redundant paths for heat removal are available 
and that additional trains can be placed in operation, if 
needed, to maintain decay heat removal and reactor coolant 
circulation. Verification is performed by verifying proper 
breaker alignment and indicated power available to the 
required pumps. The Frequency of 7 days is considered 
reasonable in view of other administrative controls 
available and has been shown to be acceptable by operating 
experience.  

REFERENCES 1. UFSAR, Section 5.4.7.
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AC Sources- Shutdown 
B 3.8.2 

BASES (continued) 

ACTIONS A.2.1. A.2.2. A.2.3. A.2.4. B.I. B.2. B.3. and B.4 
(continued) 

With the offsite circuit not available to the required train 
(ConditionA), the option exists to declare all required 
features inoperable. Since this option may involve 
undesired administrative efforts, the allowance for 
sufficiently conservative actions is made. With the 
required DG inoperable (Condition B), the minimum required 
diversity of AC power sources is not available. It is, 
therefore, required to suspend CORE ALTERATIONS, movement of 
irradiated fuel assemblies, and operations involving 
positive reactivity additions that could result in loss of 
required SDM (Mode 5) or boron concentration (Mode 6).  
Suspending positive reactivity additions that could result 
in failure to meet the minimum SDM or boron concentration 
limit is required to assure continued safe operation.  
Introduction of coolant inventory must be from sources that 
have a boron concentration greater than what would be 
required in the RCS for minimum SDM or refueling boron 
concentration. This may result in an overall reduction in 
RCS boron concentration, but provides acceptable margin to 
maintaining subcritical operation. Introduction of 
temperature changes including temperature increases when 
operating with a positive MTC must also be evaluated to 
ensure they do not result in a loss of required SDM.  

Suspension of these activities does not preclude completion 
of actions to establish a safe conservative condition.  
These actions minimize the probability or the occurrence of 
postulated events. It is further required to immediately 
initiate action to restore the required AC sources and to 
continue this action until restoration is accomplished in 
order to provide the necessary AC power to the unit safety 
systems.  

Notwithstanding performance of the conservative Required 
Actions, the unit is still without sufficient AC power 
sources to operate in a safe manner. Therefore, action must 
be initiated to restore the minimum required AC power 
sources and continue until the LCO requirements are 
restored.  

(continued)
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AC Sources- Shutdown 
B 3.8.2 

BASES (continued) 

ACTIONS A.2.1, A.2.2. A.2.3, A.2.4. B.1. B.2. B.3. and B.4 
(continued) 

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required AC electrical power sources 
should be completed as quickly as possible in order to 
minimize the time during which the unit safety systems may 
be without sufficient power.  

Pursuant to LCO 3.0.6, the Distribution System's (LCO 
3.8.10) ACTIONS are not entered even if all AC sources to it 
are inoperable, resulting in de-energization. Therefore, 
the Required Actions of Condition A are modified by a Note 
to indicate that when Condition A is entered with no AC 
power to one ESF bus, the ACTIONS for LCO 3.8.10 must be 
immediately entered. This Note allows Condition A to 
provide requirements for the loss of the offsite circuit, 
whether or not a train is de-energized. LCO 3.8.10 provides 
the appropriate restrictions for the situation involving a 
de-energized train.  

SURVEILLANCE SR 3.8.2.1 
REQUIREMENTS 

SR 3.8.2.1 requires the SRs from LCO 3.8.1 that are 
necessary for ensuring the OPERABILITY of the AC sources in 
other than MODES 1, 2, 3, and 4. SR 3.8.1.17 is not 
required to be met because the required OPERABLE DG is not 
required to undergo periods of being synchronized to the 
offsite circuit. SR 3.8.1.20 is excepted because starting 
independence is not required with DG(s) that are not 
required to be OPERABLE.  

This SR is modified by a Note. The reason for the Note is 
to preclude requiring the OPERABLE DG from being paralleled 
with the offsite power network or otherwise rendered 
inoperable. With limited AC Sources available, a single 
event could unnecessarily compromise both the required 
circuit and the DG. The SRs listed in the Note are not 
required to be performed for the OPERABLE AC sources during 
Modes 5 and 6, and during movement of irradiated fuel 
assemblies. However, these AC sources are presumed to be 
able to meet these surveillances. If it is discovered 
(through analysis or unplanned events, for example) that 
the required AC sources could not meet these surveillances, 
then the equipment must be considered inoperable. Refer to 
the corresponding Bases for LCO 3.8.1 for a discussion of 
each SR.  

(continued)
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AC Sources - Shutdown 
B 3.8.2

REFERENCES I. UFSAR, Chapter 15.
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DC Sources- Shutdown 
B 3.8.5 

BASES (continued) 

ACTIONS A.1 A.2.1. A.2.2. A.2.3, and A.2.4 (continued) 

positive reactivity additions that could result in loss of 
required SDM (Mode 5) or boron concentration (Mode 6)).  
Suspending positive reactivity additions that could result 
in failure to meet the minimum SDM or boron concentration 
limit is required to assure continued safe operation.  
Introduction of coolant inventory must be from sources that 
have a boron concentration greater than what would be 
required in the RCS for minimum SDM or refueling boron 
concentration. This may result in an overall reduction in 
RCS boron concentration, but provides acceptable margin to 
maintaining subcritical operation. Introduction of 
temperature changes including temperature increases when 
operating with a positive MTC must also be evaluated to 
ensure they do not result in a loss of required SDM.  

Suspension of these activities shall not preclude completion 
of actions to establish a safe conservative condition.  
These actions minimize probability of the occurrence of 
postulated events.  

Notwithstanding performance of the above conservative 
Required Actions, the unit is still without sufficient DC 
power sources to operate in a safe manner. Therefore, 
action must be initiated to restore the minimum required DC 
power sources and continue until the LCO requirements are 
restored.  

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required DC electrical power subsystems 
should be completed as quickly as possible in order to 
minimize the time during which the unit safety systems may 
be without sufficient power.  

B.1 

Condition B represents one train with a loss of ability to 
completely respond to an event, and a potential loss of 
ability to remain energized during normal operation. Since 
eventual failure of the battery to maintain the required 

(continued)
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DC Sources- Shutdown 
B 3.8.5 

BASES (continued) 

ACTIONS B.1 (continued) 

battery cell parameters is highly probable, it is imperative 
that the operator's attention focus on minimizing the 
potential for complete loss of DC power to the affected 
train. The additional time provided by the Completion Time 
is consistent with the battery's capability to maintain its 
short term capability to respond to a design basis event.  

C.1 

If the battery cell parameters cannot be maintained within 
Category A limits, the short term capability of the battery 
is also degraded and the battery must be declared 
inoperable.  

SURVEILLANCE SR 3.8.5.1 
REQUIREMENTS 

SR 3.8.5.1 states that Surveillances required by SR 3.8.4.1 
through SR 3.8.4.8 are applicable in these MODES. See the 
corresponding Bases for LCO 3.8.4 for a discussion of each 
SR.  

This SR is modified by a Note which indicates that 
SR 3.8.4.6 (battery charger capacity), SR 3.8.4.7 (battery 
service test), and SR 3.8.4.8 (battery performance test), if 
expired, are not required to be performed for the OPERABLE 
DC subsystems in Modes 5 and 6, and during movement of 
irradiated fuel assemblies. However, the DC subsystems are 
presumed to be able to meet these surveillances. If it is 
discovered (through analysis or unplanned events, for 
example) that the charger and/or battery could not meet 
these surveillances, then the equipment must be considered 
inoperable.  

REFERENCES 1. UFSAR, Chapter 6.  

2. UFSAR, Chapter 15.
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Inverters - Shutdown 
B 3.8.8 

BASES (continued) 

ACTIONS A.I. A.2.1. A.2.2. A.2.3, and A.2.4 (continued) 

reactivity additions that could result in loss of required 
SDM (Mode 5) or boron concentration (Mode 6). Suspending 
positive reactivity additions that could result in failure 
to meet the minimum SDM or boron concentration limit is 
required to assure continued safe operation. Introduction 
of coolant inventory must be from sources that have a boron 
concentration greater than what would be required in the RCS 
for minimum SDM or refueling boron concentration. This may 
result in an overall reduction in RCS boron concentration, 
but provides acceptable margin to maintaining subcritical 
operation. Introduction of temperature changes including 
temperature increases when operating with a positive MTC 
must also be evaluated to ensure they do not result in a 
loss of required SDM. By the allowance of the option to 
declare required features inoperable with the associated 
inverter(s) inoperable, appropriate restrictions will be 
implemented in accordance with the affected required 
features LCOs' Required ACTIONS. In many instances, this 
option may involve undesired administrative efforts.  
Therefore, the allowance for sufficiently conservative 
actions is made (i.e., to suspend CORE ALTERATIONS, movement 
of irradiated fuel assemblies, and operations involving 
positive reactivity additions).  

Suspension of these activities shall not preclude completion 
of actions to establish a safe conservative condition.  
These actions minimize the probability of the occurrence of 
postulated events. It is further required to immediately 
initiate action to restore the required inverters and to 
continue this action until restoration is accomplished in 
order to provide the necessary inverter power to the unit 
safety systems.  

Notwithstanding performance of the above conservative 
Required Actions, the unit is still without sufficient AC 
vital power sources to operate in a safe manner. Therefore, 
action must be initiated to restore the minimum required AC 
vital power source and continue until the LCO requirements 
are restored.  

(continued)
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Inverters - Shutdown 
B 3.8.8

BASES (continued) 

ACTIONS A.1, A.2.1. A.2.2. A.2.3. and A.2.4 (continued) 

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required inverters should be completed as 
quickly as possible in order to minimize the time the unit 
safety systems may be without power or powered from a 
constant voltage source transformer.  

SURVEILLANCE SR 3.8.8.1 
REQUIREMENTS 

This Surveillance verifies that the inverters are 
functioning properly with all required circuit breakers 
closed and AC vital buses energized from the inverter. The 
verification of proper voltage output ensures that the 
required power is readily available for the instrumentation 
connected to the AC vital buses. The 7 day Frequency takes 
into account the redundant capability of the inverters and 
other indications available in the control room that alert 
the operator to inverter malfunctions.  

REFERENCES 1. UFSAR, Chapter 6.  

2. UFSAR, Chapter 15.
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Distribution Systems- Shutdown 
B 3.8.10 

BASES (continued) 

ACTIONS A.I. A.2.1. A.2.2. A.2.3, A.2.4, and A.2.5 

Although redundant required features may require redundant 
trains of electrical power distribution subsystems to be 
OPERABLE, one OPERABLE distribution subsystem train may be 
capable of supporting sufficient required features to allow 
continuation of CORE ALTERATIONS and fuel movement. By 
allowing the option to declare required features associated 
with an inoperable distribution subsystem inoperable, 
appropriate restrictions are implemented in accordance with 
the affected distribution subsystems LCO's Required Actions.  
In many instances, this option may involve undesired 
administrative efforts. Therefore, the allowance for 
sufficiently conservative actions is made (i.e., to suspend 
CORE ALTERATIONS, movement of irradiated fuel assemblies, 
and operations involving positive reactivity additions that 
could result in loss of required SDM (Mode 5) or boron 
concentration (Mode 6)Suspending positive reactivity 
additions that could result in failure to meet the minimum 
SDM or boron concentration limit is required to assure 
continued safe operation. Introduction of coolant inventory 
must be from sources that have a boron concentration greater 
than what would be required in the RCS for minimum SDM or 
refueling boron concentration. This may result in an 
overall reduction in RCS boron concentration, but provides 
acceptable margin to maintaining subcritical operation.  
Introduction of temperature changes including temperature 
increases when operating with a positive MTC must also be 
evaluated to ensure they do not result in a loss of required 
SDM.  

Suspension of these activities shall not preclude completion 
of actions to establish a safe conservative condition.  
These actions minimize the probability of the occurrence of 
postulated events. It is further required to immediately 
initiate action to restore the required AC and DC electrical 
power distribution subsystems and to continue this action 
until restoration is accomplished in order to provide the 
necessary power to the unit safety systems.  

Notwithstanding performance of the above conservative 
Required Actions, a required shutdown cooling (SDC) 
subsystem may be inoperable. In this case, these Required 
Actions of Condition A do not adequately address the 
concerns relating to coolant circulation and heat removal.  
Pursuant to LCO 3.0.6, the SDC ACTIONS would not be entered.  

(continued)
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Distribution Systems- Shutdown 
B 3.8.10 

BASES (continued) 

ACTIONS A.1. A.2.1, A.2.2. A.2.3, A.2.4. and A.2.5 (continued) 

Therefore, the Required. Actions of Condition A direct 
declaring SDC inoperable, which results in taking the 
appropriate SDC actions.  

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required distribution subsystems should 
be completed as quickly as possible in order to minimize the 
time the unit safety systems may be without power.  

SURVEILLANCE SR 3.8.10.1 
REQUIREMENTS 

This Surveillance verifies that the AC, DC, and AC vital bus 
electrical power distribution system is functioning 
properly, with all the buses energized. The verification of 
proper voltage availability on the buses ensures that the 
required power is readily available for motive as well as 
control functions for critical system loads connected to 
these buses. The 7 day Frequency takes into account the 
redundant capability of the electrical power distribution 
subsystems, and other indications available in the control 
room that alert the operator to subsystem malfunctions.  

REFERENCES 1. UFSAR, Chapter 6.  

2. UFSAR, Chapter 15.
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Boron Concentration 
B 3.9.1

BASES (continued) 

LCO COLR ensures a core keff of • 0.95 is maintained during 
(continued) fuel handling operations. Violation of the LCO could lead 

to an inadvertent criticality during MODE 6.  

APPLICABILITY This LCO is applicable in MODE 6 to ensure that the fuel in 
the reactor vessel will remain subcritical. The required 
boron concentration ensures a kef < 0.95. Above MODE 6, 
LCO 3.1.1, "SHUTDOWN MARGIN (SDM) --T a > 200°F,'" and 
LCO 3.1.2, "SHUTDOWN MARGIN-Tarvg _ 2068F," ensure that an 
adequate amount of negative reactivity is available to shut 
down the reactor and to maintain it subcritical.

A. I and A.2 

Continuation of CORE ALTERATIONS or positive reactivity 
additions (including actions to reduce boron concentration) 
is contingent upon maintaining the unit in compliance with 
the LCO. If the boron concentration of any coolant volume 
in the RCS, or the refueling canal is less than its limit, 
all operations involving CORE ALTERATIONS or positive 
reactivity additions must be suspended immediately.  

Operations that individually add limited positive reactivity 
(e.g., temperature fluctuations from inventory addition or 
temperature control fluctuations), but when combined with 
all other operations affecting core reactivity (e.g., 
intentional boration) result in overall net negative 
reactivity addition, are not precluded by this action.  

Suspension of CORE ALTERATIONS and positive reactivity 
additions shall not preclude moving a component to a safe 
position.  

A.3 

In addition to immediately suspending CORE ALTERATIONS and 
positive reactivity additions, boration to restore the 
concentration must be initiated immediately.

In determining the required combination of boration flow 
rate and concentration, there is no unique design basis 
event that must be satisfied. The only requirement is to 
restore the boron concentration to its required value as 

(continued)
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Nuclear Instrumentation 
B 3.9.2 

BASES (continued) 

APPLICABILITY In MODE 6, the SRMs must be OPERABLE to determine changes in 
core reactivity. There is no other direct means available 
to check core reactivity levels.  

In MODES 3, 4, and 5, the installed source range detectors 
and circuitry are required to be OPERABLE by LCO 3.3.13, 
"Source Range Monitors." 

ACTIONS A.1 and A.2 

With only one SRM OPERABLE, redundancy has been lost. Since 
these instruments are the only direct means of monitoring 
core reactivity conditions, CORE ALTERATIONS and 
introduction of coolant into the RCS with boron 
concentration less than required to meet the minimum boron 
concentration of LCO 3.9.1 must be suspended immediately.  
Suspending positive reactivity additions that could result 
in failure to meet the minimum boron concentration limit is 
required to assure continued safe operation. Introduction 
of coolant inventory must be from sources that have a boron 
concentratfon greater than what would be required in the RCS 
for minimum refueling boron concentration. This may result 
in an overall reduction in RCS boron concentration, but 
provides acceptable margin to maintaining subcritical 
operation. Performance of Required Action A.1 shall not 
preclude completion of movement of a component to a safe 
position.  

Temperature fluctuations associated with maintaining the 
plant status are permissible provided they remain within 
limits established for the plant conditions.  

B.1 

With no SRM OPERABLE, actions to restore a monitor to 
OPERABLE status shall be initiated immediately. Once 
initiated, actions shall be continued until an SRM is 
restored to OPERABLE status.  

B.2 

With no SRM OPERABLE, there is no direct means of detecting 
changes in core reactivity. However, since CORE ALTERATIONS 
and positive reactivity additions are not to be made, the 
core reactivity condition is stabilized until the SRMs are 
OPERABLE. This stabilized condition is determined by 
performing SR 3.9.1.1 to verify that the required boron 
concentration exists.  

(continued)
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SDC and Coolant Circulation-High Water Level 
B 3.9.4

BASES (continued)

LCO 
(continued)

The flow path starts in one of the RCS hot legs and is 
returned to the RCS cold legs.

The LCO is modified by two Notes. With the upper guide 
structure removed from the reactor vessel Note 1 allows the 
required operating SDC loop to be removed from service for 
up to 2 hours in each 8 hour period, provided that: 

a. The maximum RCS temperature is maintained • 140 0 F.  
b. No operations are permitted that would dilute the RCS 

boron concentration to less than that required to meet 
the minimum required boron concentration of LCO 3.9.1.  

c. The capability to close the containment penetrations 
with direct access to the outside temperature within 
the calculated time to boil is maintained.  

d. The reactor cavity water level is maintained Ž 20 feet 
above the top of the reactor pressure vessel flange, 
or, for core alterations, Ž 23 feet above the top of 
the reactor pressure vessel flange.  

This permits operations such as core mapping or alterations 
in the vicinity of the reactor vessel hot leg nozzles, RCS 
to SDC isolation valve testing, and inservice testing of 
LPSI system components. During this 2 hour period, decay 
heat is removed by natural convection to the large mass of 
water in the refueling canal.  

Note 2 allows Operations to use a containment spray pump in 
place of a low pressure safety injection pump to provide 
shutdown cooling flow.

APPLICABILITY

ACTIONS

One SDC loop must be in operation in MODE 6, with the water 
level Ž 20 ft above the top of the reactor vessel flange, 
to provide decay heat removal. Requirements for the SDC 
System in other MODES are covered by LCOs in Section 3.4, 
Reactor Coolant System (RCS), and Section 3.5, Emergency 
Core Cooling Systems (ECCS). SDC loop requirements in 
MODE 6, with the water level < 20 ft above the top of the 
reactor vessel flange, are located in LCO 3.9.5, "Shutdown 
Cooling (SDC) and Coolant Circulation-Low Water Level."

SDC loop requirements are met by having one SDC loop 
OPERABLE and in operation, except as permitted in the Note 
to the LCO.

(conti nued)
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SDC and Coolant Circulation-High Water Level 
B 3.9.4 

BASES (continued) 

ACTIONS A.1 
(continued) 

If SDC loop requirements are not met, there will be no 
forced circulation to provide mixing to establish uniform 
boron concentrations. Suspending positive reactivity 
additions that could result in failure to meet the minimum 
boron concentration limit is required to assure continued 
safe operation. Introduction of coolant inventory must be 
from sources that have a boron concentration greater than 
what would be required in the RCS for minimum refueling 
boron concentration. This may result in an overall 
reduction in RCS boron concentration, but provides 
acceptable margin to maintaining subcritical operation.  

A.2 

If SDC loop requirements are not met, actions shall be taken 
immediately to suspend loading irradiated fuel assemblies in 
the core. With no forced circulation cooling, decay heat 
removal from the core occurs by natural convection to the 
heat sink provided by the water above the core. A minimum 
refueling water level of 20 ft above the reactor vessel 
flange provides an adequate available heat sink. Suspending 
any operation that would increase the decay heat load, such 
as loading a fuel assembly, is a prudent action under this 
condition.  

A.3 

If SDC loop requirements are not met, actions shall be 
initiated and continued in order to satisfy SDC loop 
requirements.  

A.4 

If SDC loop requirements are not met, all containment 
penetrations to the outside atmosphere must be closed to 
prevent fission products, if released by a loss of decay 
heat event, from escaping the containment building. The 
4 hour or within the calculated time to boil Completion Time 
allows fixing most SDC problems without incurring the 
additional action of violating the containment atmosphere.  

(continued)
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SDC and Coolant Circulation- Low Water Level 
B 3.9.5 

BASES (continued) 

ACTIONS A.1 and A.2 

When two SDC loops are operable and if one SDC loop becomes 
inoperable, actions shall be immediately initiated and 
continued until the SDC loop is restored to OPERABLE status 
and to operation, or until Ž 20 ft of water level is 
established above the reactor vessel flange. When the water 
level is established at Ž 20 ft above the reactor vessel 
flange, the Applicability will change to that of LCO 3.9.4, 
"Shutdown Cooling and Coolant Circulation-High Water 
Level," and only one SDC loop is required to be OPERABLE and 
in operation. An immediate Completion Time is necessary for 
an operator to initiate corrective actions.  

B.1 

When one loop of the SDC is operable with requirements 1-8 
satisfied and the SDC loop becomes inoperable or any of the 
8 requirements are not met, actions shall be immediately 
initiated to establish a water level > 20 feet above the 
reactor flange. When the water level is established at > 20 
feet above the reactor vessel flange, the applicability will 
change to that of LCO 3.9.4, "Shutdown Cooling and Coolant 
Circulation-High Water Level," and only one SDC loop is 
required to be OPERABLE and in operation. An immediate 
Completion Time is necessary for an operator to initiate 
corrective actions.  

C.1 

If no SDC loop is in operation or no SDC loops are OPERABLE, 
there will be no forced circulation to provide mixing to 
establish uniform boron concentrations. Suspending positive 
reactivity additions that could result in failure to meet 
the minimum boron concentration limit is required to assure 
continued safe operation. Introduction of coolant inventory 
must be from sources that have a boron concentration greater 
than what would be required in the RCS for minimum refueling 
boron concentration. This may result in an overall 
reduction in RCS boron concentration, but provides 
acceptable margin to maintaining subcritical operation.  

(continued)
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SDC and Coolant Circulation- Low Water Level 
B 3.9.5 

BASES (continued) 

ACTIONS C.2 
(continued) 

If no SDC loop is in operation or no SDC loops are OPERABLE, 
actions shall be initiated immediately and continued without 
interruption to restore one SDC loop to OPERABLE status and 
operation. Since the unit is in Conditions A and B 
concurrently, the restoration of two OPERABLE SDC loops and 
one operating SDC loop should be accomplished expeditiously.  

C.3 

If SDC loops requirements are not met, all containment 
penetrations to the outside atmosphere must be closed to 
prevent fission products, if released by a loss of decay 
heat event, from escaping the containment building. The 
4 hour or within the calculated time to boil Completion Time 
allows fixing most SDC problems without incurring the 
additional action of violating the containment atmosphere.  

SURVEILLANCE SR 3.9.5.1 
REQUIREMENTS 

This Surveillance demonstrates that one SDC loop is 
operating and circulating reactor coolant. The flow rate is 
determined by the flow rate necessary to provide sufficient 
decay heat removal capability and to prevent thermal and 
boron stratification in the core. In addition, this 
Surveillance demonstrates that the other SDC loop is 
OPERABLE.  

In addition, during operation of the SDC loop with the water 
level in the vicinity of the reactor vessel nozzles, the SDC 
loop flow rate determination must also consider the SDC pump 
suction requirements. The Frequency of 12 hours is 
sufficient, considering the flow, temperature, pump control,
and alarm indications available to the operator to monitor 
the SDC System in the control room.  

Verification that the required loops are OPERABLE and in 
operation ensures that loops can be placed in operation as 
needed, to maintain decay heat and retain forced 
circulation. The Frequency of 12 hours is considered 
reasonable, since other administrative controls are 
available and have proven to be acceptable by operating 
experience.  

REFERENCE 1. UFSAR, Section 7.4.
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