SOUTHERN CALIFORNIA
EDISON D o
Vice President

An EDISON INTERNATIONAL™ Company

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-10/15-520
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,
WQ'
“ - .
Enclosures ]D\D
P.O. Box 128
San Clemente, CA 92674-0128
949-368-1480

Fax 949-368-1490



Document Control Desk -2- September 22, 2000

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



ENCLOSURE

DESCRIPTION AND NO SIGNIFICANT HAZARDS CONSIDERATIONS
OF PROPOSED CHANGE NUMBER
NPF-10/15-520
(PCN-520)



UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

Application of SOUTHERN, CALIFORNIA )
EDISON COMPANY, ET AL. foraclass 103 ) Docket No. 50-361
License to Acquire, Possess, and Use )
a Utilization Facility as Part of )
Unit No. 2 of the San Onofre Nuclear )

)

Generating Station

Amendment Application No. 204

SOUTHERN CALIFORNIA EDISON COMPANY, ET AL. pursuant to 10CFR50.80, 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 apApIication conforms in general to TSTF-286

Revision 2 of the industry Technical Specification Task Force.

Subscribed on thls% day ofw\/be ¥ 2000.

Respectfully Submitted,

SOUTHERN CALIFORNIA EDISON COMPANY

2. \4% [V

_—ﬁwgm E. N

Vice Presade

State of California
County of San Diego

n O[ {;9’ ! 9‘000 before me, }/\/\&J\ l M 6 W%p’monany appeared

751/0 [Q I/'/ 1 E - U M/ V\/{/\ , 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

Signature




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 10CFR50.90, 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 thi}%\«c[ day of g.m//wb(/ , 2000.

Respectfully Submitted,

SOUTHERN CALIFORNIA EDISON COMPANY

. _

ight E. Nunn
Vice President

State of California

County of San Diego
On q ta\ %bw 0 before me, ma///\( [LMJ Wﬂ%—;ﬁsonauy appeared
]}UU ‘Lj W ‘E‘ M (’W/\ , 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

instrumen ITNESS my hand and official ggal.

MARIANE SANCHEZ
Commission #1194482
Notary Puplic - Californig
San Diego County
My Comm. Expies Oct 14, 2002
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DESCRIPTION AND SAFETY ANALYSIS
OF PROPOSED CHANGE NPF-10/15-520
(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 1 SUMMARY OF SONGS 2 & 3 PCN-520

L.CO | 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
2 339 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
positive reactivity additions
3 3.3.13 | Source Range A.1 Suspend all operations involving positive A.1 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
4 345 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
meet the SDM of LCO 3.1.1; and




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 LCO3.1.1.

5 346 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 LCO3.1.1.

6 347 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 LCO3.1.2.

7 348 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 LCO3.1.2.

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 resuit in loss of
required SDM or boron concentration.

9 385 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 | 3.88 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 resuit in loss of

required SDM or boron concentration.

1 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 resuit in loss of
Shutdown required SDM or boron concentration.

12 | 392 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.

13 394 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

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

A.1 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.




LCO | TITLE EXISTING WORDING PROPOSED WORDING
14 | 395 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 Allows plant temperature NUREG-1432 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.

3.39 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.

347 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.

3438 Shutdown margin of LCO 3.1.1 Shutdown margin of LCO 3.1.2 TSTF-286 Rev. 2 assumes LCOs 3.1.1and 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
3.94 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 3.1.1and 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




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 10CFR51.22(c)(9).



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 One RCS boron injection flow path shall be OPERABLE.
'APPLICABILITY: MODES 5 and 6.
- ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. No boron injection A.l 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 Timits.
(continued)

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



ACTIONS (continued)

CRIS
3.3.9

CONDITION

REQUIRED ACTION

COMPLETION TIME

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.

Place CREACUS in
isolation mode if
automatic transfer to
isolation mode
inoperable.

Place one CREACUS

SAN ONOFRE--UNIT 2

3.3-40

Immediately
train in emergency
mode.
Suspend movement of Immediately
irradiated fuel
assemblies.
A
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)

Amendment No. 32#,132



Source Range Monitoring Channels
3.3.13

3.3 INSTRUMENTATION

3.3.13 Source Range Monitoring Channels

LCO 3.3.13 Two channels of source range monitoring instrumentation
shall be OPERABLE.

APPLICABILITY: 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.l 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
Tvg > 200°F, or Once per
sR™%3.1.2.1, if 12 hours
Tovg < 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 Tloop shall be in

operation.

NOTE

A1l 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 10°F
below saturation temperature.

APPLICABILITY:  MODE 3.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One required RCS loop | A.1l Restore required RCS 72 hours
inoperable. Toop 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



ACTIONS (continued)

RCS Loops—MODE 3
3.4.5

CONDITION REQUIRED ACTION COMPLETION TIME
C. No RCS Toop OPERABLE. C.1 Suspend all Immediately
operations involving
OR a reduction of RCS
boron concentration.
No RCS Toop 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 3.4.5.7 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 Toops

and shutdown cooling (SDC) trains shall be OPERABLE and at least
one loop or train shall be in operation.

NOTES
1. A1l 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 10°F
below saturation temperature.

2. No RCP shall be started with any RCS cold Teg
temperature < 256°F 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 2 3.4-18 Amendment No. 127



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 Toop 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 Teast one of the following loop(s)/trains Tisted 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. A1l reactor coolant pumps (RCPs) and pumps providing
shutdown cooling may be de-energized for < 1 hour per

8 hour period, provided: R

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

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

2.  One required SDC train may be inoperabie 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 Toop or SDC train is OPERABLE and in operation.

----- (continued)

SAN ONOFRE--UNIT 2 3.4-21 Amendment No. 127



RCS Loops —MODE 5, Loops Filled

ACTIONS (continued)

3.4.7

train or steam generator secondary is
OPERABLE.

CONDITION REQUIRED ACTION COMPLETION TIME
B. No SDC train/RCS Toop
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 Toop 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
Tevel is > 50% (wide range).
SR 3.4.7.3 Verify the second required RCS loop, SDC 7 days

SAN ONOFRE--UNIT 2 3.4-23 Amendment No. 127, 147



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

A11 SDC pumps may be de-energized for < 15 minutes when
switching from one train to another provided:

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

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

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

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 a
reduction of the RCS boron concentration.

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

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

3.4-24 Amendment No. 127



RCS Loops—MODE 5, Loops Not Filled

3.4.8
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One SDC train A.1l 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 B _
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
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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.l 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.l 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.l 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 Two source range monitors (SRMs) shall be OPERABLE.
APPLICABILITY: MODE 6.
ACTIONS L
CONDITION REQUIRED ACTION COMPLETION TIME
A. One SRM inoperable. A.l 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 Le;e]
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 - m e

With the upper guide structure removed from the reactor

vessel the required SDC Toop 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 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 > 20 feet
above the top of the reactor pressure vessel flange, or,
for core alterations, > 23 feet above the top of the
reactor pressure vessel flange.

---------------------------- NOTE = mm e e

A containment spray pump may be used in place of a Tow

pressure safety injection pump in either or both shutdown

cooling loops to provide shutdown cooling flow.
APPLICABILITY:  MODE 6 with the water level > 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)
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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.l 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 i
in reactor coolant
boron concentration.
AND
- (continued)
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Boration Systems - Shutdown
- B 3.1.10

BASES (continued)

ACTION

A.l -

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
REQUIREMENTS

R 3.1.10.1. SR 3.1.10.2. and SR 3.1.10.3
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 > 40°F and < 100°F. The RWST water temperature
is not expected to a?proach 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 apﬁ]icab]e 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

Eem Syature 50°F is within the normal operating range of the
uilding. :

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 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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BASES (continued)

CRIS
B 3.3.9

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.

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 Tow, 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.
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BASES (continued)

Source Range Monitoring Channels
B 3.3.13

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
{or use during refueling, when neutron flux may be extremely
owW. :

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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BASES

Source Range Monitoring Channels
B 3.3.13

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 1imits 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.l1 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
REQUIREMENTS

SR_3.3.13.1

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)

SAN ONOFRE--UNIT 2 B 3.3-183 Amendment No. 127 4/13/97



BASES

RCS Loops—MODE 3
B 3.4.5

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.
AT1 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 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 cocling, or to avoid
operation below the RCP minimum net positive suction head
1imit). 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
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.l

If one required RCS Toop 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 Toop 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 Toop is
restored to OPERABLE status and operation. The immediate
Completion Times reflect the importance of maintaining
operation for decay heat removal.

SAN ONOFRE--UNIT 2
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BASES

RCS Loops—MODE 4
B 3.4.6

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 10°F below
saturation temperature sc 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) Timits or low temperature overpressure
protection (LTOP) 1limits) 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 fts; 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 Toop 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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BASES

RCS Loops—MODE 4
B 3.4.6

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 Toops or SDC trains are OPERABLE or in operation,
except during conditions permitted by Note 1 in the LCO
section, all operations involving reduction of RCS boron
concentration must be suspended and action to restore one
RCS Toop 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 Toop or train is
restored to operation.

SURVETLLANCE
REQUIREMENTS

SR _3.4.6.1

This SR requires verification every 12 hours that one
required Toop 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 Tevel 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 Toop 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 Toop 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 1imits, 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 10°F below saturation temperature,
so that no vapor bubble would form and possibly cause a
natural circulation flow obstruction. 1In 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 Tiquid.

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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BASES

RCS Loops—MODE 5, Loops Filled
B 3.4.7

LCo
(continued)

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.l 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 Toop
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.?

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 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 Toop
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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BASES

(continued)

RCS Loops—MODE 5, Loops Not Filled
: B 3.4.8

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
outiet temperature is maintained > 10°F 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 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 inoperabie 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 Tow 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

1S 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.
SOC pumps are OPERABLE if they are capable of being powered
and are able to provide flow if required.

SAN ONOFRE--UNIT 2
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BASES (continued)

RCS Loops—MODE 5, Loops Not Filled
B 3.4.8

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.l

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 refliects 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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BASES

AC Sources-—Shutdown
' B 3.8.2

ACTIONS
(continued)

A.2.1, A.2.2. A.2.3, A.2.4, B.1, B.2. B.3. and B.4

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 D6 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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BASES

DC Sources—Shutdown
B 3.8.5

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 Compietion 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 Toss of ability to
completely respond to an event, and a potential loss of -
abiTity 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 1imits, the short term capability of the battery

(continued)
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BASES

Inverters—Shutdown
B 3.8.8

ACTIONS

A.l. 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
REQUIREMENTS

SR 3.8.8.1

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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BASES (continued)

Distribution Systems—Shutdown
B 3.8.10

ACTIONS

A.l1, 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. '
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Boron Concentration

B 3.9.1
BASES
LCo COLR ensures a core k., 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.¢s < 0.95. Above MODE 6,
LCO 3.1.1, "SHUTDOWN MARGIN (SDﬁ)-—Tv > 200°F," and
LCO 3.1.2, "SHUTDOWN MARGIN-—Tavg < 236°F,“ ensure that an
adequate amount of negative reactivity is available to shut
down the reactor and to maintain it subcritical. :
ACTIONS

A.l 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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BASES (continued)

Nuclear Instrumentation
B 3.9.2

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.l 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.l 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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BASES (continued)

SDC and Coolant Circulation-High Water Level
B 3.9.4

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 Toop 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 > 20 feet
above the top of the reactor pressure vessel flange,
or, for core alterations, > 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
ievel > 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 Toop
OPERABLE and in operation, except as permitted in the Note
to the LCO.

(continued)

SAN ONOFRE--UNIT 2

B 3.9-18 Amendment No. 127 06/03/99




BASES (continued)

SBC and Coolant Circulation-—High Water Level
B 3.9.4

ACTIONS
(continued)

A.l

If SDC Toop 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. .

A3

If SDC Toop 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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BASES

(continued)

SDC and Coolant Circulation-Low Water Leve]
B 3.9.5

ACTIONS

A.1 and A.2

When two SDC Toops 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 js 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. :

Cc.1

If no SDC loop is in operation or no SDC léops 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 toop 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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ATTACHMENT B
EXISTING TECHNICAL SPECIFICATIONS AND BASES
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Boratjon Systems - Shutdown
3.1.10

3.1 REACTIVITY CONTROL SYSTEMS
3.1.10 Boration Systems - Shutdown

LCO 3.1.10 One RCS boron injection flow path shall be OPERABLE.

APPLICABILITY:  MODES 5 and 6.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. No boron injection A.l 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 1imits. 24 hours
SR 3.1.10.2 Verify volume of available borated water is | 7 days
within limits.
(continued)
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CRIS

SAN ONOFRE--UNIT 3

3.3-40

3.3.9
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
CRIS Manual Trip, Bl e 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 | = c--eememeomeoooooo
fuel assemblies.
Place one CREACUS Immediately
train in emergency
mode.
OR
B.2.1 Suspend movement of Immediately
irradiated fuel
assembiies.
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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3.3 INSTRUMENTATION

Source Range Monitoring Channels

3.3.13 Source Range Monitoring Channels

3.3.13

Two channels of source range monitoring instrumentation

MODES 3, 4, and 5, with the reactor trip circuit breakers

Y (CEA) Drive System not

LCO 3.3.13
shall be OPERABLE.
APPLICABILITY:
open or Control Element Assemb]
capable of CEA withdrawal.
ACTIONS
CONDITION

REQUIRED ACTION

COMPLETION TIME

A. One or more required A.l 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.vg > 200°F, or Once per
skR%3.1.2.1, if 12 hours
Tovg < 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 Two RCS Toops shall be OPERABLE and one RCS Toop shall be in

operation.

NOTE
A1l 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 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)
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ACTIONS (continued)

RCS Loops—MODE 3
3.4.5

CONDITION REQUIRED ACTION COMPLETION TIME
C. No RCS Toop OPERABLE. C.1 Suspend all Immediately
operations involving
OR a reduction of RCS
boron concentration.
No RCS Toop in
operation. AND
c.2 Initiate action to Immediately
restore one RCS Toop
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.

A1l 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 10°F
below saturation temperature.

No RCP shall be started with any RCS cold leg
temperature < 246°F unless:

a. Pressurizer water volume is < 900 ft3, 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
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RCS Loops—MODE 4

3.4.6
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME

A. One required RCS Toop | 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 Toop(s) C.1 Suspend all Immediately

or SDC train(s) operations involving

inoperable. reduction of RCS

boron concentration.
OR
: AND
No RCS Toop or SDC .
train in operation. €.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 ]eVe] of each steam generator shall
be greater than 50% (wide range).

NOTES
1. AlT 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 10°F
below saturation temperature.

2. One required SDC train may be inoperable for up to
2 hours for survejllance 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 Toop or SDC train is OPERABLE and in operation.

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

ACTIONS (continued)

3.4.7

CONDITION REQUIRED ACTION COMPLETION TIME
'B. No SDC train/RCS Toop |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 Toop 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

ATl SDC pumps may be de-energized for < 15 minutes when
switching from one train to another provided:

a. The core outlet temperature is maintained > 10°F
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.

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 a
reduction of the RCS boron concentration.

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

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
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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.l 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
assembiies.
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.

SAN ONOFRE--UNIT 3
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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.l 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
AC, DC, or AC vital
bus electrical power
distribution

subsystems inoperable.

A.l

A.2.

A.2.

A.2.

Declare associated
supported required
feature(s)
inoperable.

1 Suspend CORE
ALTERATIONS.

NIZD
=
Lew]

Suspend movement of
irradiated fuel
assemblies.

w |3>
=4
o

Initiate action to
suspend operations
involving positive
reactivity additions.

T
=
[ ]

Immediately

Immediately

Immediately

Immediately

(continued)

SAN ONOFRE--UNIT 3

3.8-40

Amendment No. 116



3.9 REFUELING OPERATIONS

3.9.2 Nuclear Instrumentation

Nuclear Instrumentation

3.9.2

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

APPLICABILITY: MODE s.

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

SAN ONOFRE--UNIT 3

3.9-2

Amendment No. 116



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 QPERABLE and in operation.

---------------------------- NOTES----cemmmm el

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 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 > 20 feet
above the top of the reactor pressure vessel flange, or,
for core alterations, > 23 feet above the top of the
reactor pressure vessel flange.

------------------- mmmmmm e e e NOTEm oo e e e 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.
APPLICABILITY:  MODE 6 with the water level > 20 ft above the top of reactor
vessel flange.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. SDC loop A.l Suspend Immediately
requirements not operations
met. involving a
reduction 1in
reactor coolant
boron
concentration.
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.l Initiate action to Immediately
inoperabie. restore SDC Toop to
: OPERABLE status.
(Applicable to initial
conditions of two shutdown | OR
cooling loops OPERABLE)
A.2 Injtiate 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 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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BASES (continued)

Boration Systems - Shutdown
B 3.1.10

ACTION Al
With no boron injection flow path to the reactor coolant
System OPERABLE, all operations involving CORE ALTERATIONS
or positive react1v1ty 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 s1gn1f1cant
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 > 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 reguirement to verify BAMU Tank
Eem?grature 50°F is within the normal operating range of the
uilding.

SR 3.1.10.2 and 3.1.10.3 verify that & sufficient amount of
boron is available for RCS injection from ejther 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 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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BASES (continued)

CRIS
B 3.3.9

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.

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

SAN ONOFRE--UNIT 3
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BASES (continued)

Source Range Monitoring Channels
B 3.3.13

LCco

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. 1In 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
{or use during refueling, when neutron flux may be extremely
ow.

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.l 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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BASES

Source Range Monitoring Channels
B 3.3.13

ACTIONS

A.l1 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.l1 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.

SURVETLLANCE
REQUIREMENTS

SR_3.3.13.1

SR 3.3.13.1 is the performance of a CHANNEL CHECK on each
required channel every 12 hours. A CHANNEL CHECK is a
comparisen 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 Tlimits. 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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BASES

'RCS Loops—MODE 3
B 3.4.5

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 Toop in operation.

The Note permits a limited period of operation without RCPs.
A11 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 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 Toop consists of at least one RCP providing
forced fiow 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 47;

(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 Al

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.

SAN ONOFRE--UNIT 3
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RCS Loops—MODE 4

B 3.4.6
BASES
LCO prohibits boron dilution when forced flow is stopped because
(continued) 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) 1imits) 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
Teg temperature < 246°F.

a. Pressurizer water volume is < 900 ft3; 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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BASES

RCS Loops—MODE 4
B 3.4.6

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 chal]enging plant systems.

€.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 reduction of RCS boron
concentration must be suspended and action to restore one
RCS Toop 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
REQUIREMENTS

SR_3.4.6.1

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 Toop 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 Toop 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
SBC 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 1limits, 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 10°F below saturation temperature,
so that no vapor bubbie 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 Toop flow path is to be
maintained with subcooled 1iquid.

In MODE 5, it is sometimes necessary to stop ail 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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BASES

RCS Loops—MODE 5, Loops Filled
B 3.4.7

LCO
{continued)

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 Toops 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 inoperabie and any SGs
have secondary side water levels < 50% wide range, ’
redundancy for heat removal is Tost. Action must be
initiated immediately to restore a second SDC train/RCS Toop
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
mainta;ning 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 SR_3.4.7.1

REQUIREMENTS

This SR requires verification every 12 hours that at least
one SDC train/RCS Toop 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
outiet temperature is maintained > 10°F 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 coclant system boron concentration, and 2) core
sublet 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. :

An OPERABLE SDC train is composed of an OPERABLFE 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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BASES (continued)

RCS Loops—MODE 5, Loops Not Filled
B 3.4.8

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.1l

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.1l 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.

SAN ONOFRE--UNIT 3
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BASES

AC Sources—Shutdown
B 3.8.2

ACTIONS
(continued)

A.2.1. A.2.2. A.2.3, A.2.4, B.1. B.2, B.3. and B.4

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 1imits
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 elecirical 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 Toss of ability to
compietely 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
1s 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 1imits, the short term capability of the battery

(continued)
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BASES

Inverters—Shutdown
B 3.8.8

ACTIONS

A.l1, 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 acticns 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
REQUIREMENTS

SR 3.8.8.1
This Surveillance verifies that the inverters are

functioning property with all required circuit breakers
closed and AC vital buses energized from the inverter. The

(continued)
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BASES

(continued)

Distribution Systems—Shutdown
B 3.8.10

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.

SAN ONOFRE--UNIT 3
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Boron Concentration

B 3.9.1
BASES
LCO COLR ensures a core Koss 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 (SDﬁ)-—T > 200°F," and
LCO 3.1.2, "SHUTDOWN MARGIN—T, . < 200°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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BASES (continued)

Nuclear Instrumentation
B 3.9.2

APPLICABILITY In MODE 6, the SRMs must be OPERABLE to determine changes 1in

, ' 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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BASES

SDC and Coolant Circulation-High Water Level
B 3.9.4

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 = 20 feet
above the top of the reactor pressure vessel flange,
or, for core alterations, > 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 Qperations to use a containment spray pump in
place of a Tow pressure safety injection pump to provide
shutdown cooling flow.

APPLICABILITY

One SDC loop must be in operation in MODE 6, with the water
Tevel > 20 ft above the top of the reactor vessel flange,
to provide decay heat removal. Requirements for the SDC
System in other MODES are coverad 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 Toop requirements are met by having one SDC Toop
OPERABLE and in operation, except as permitted in the Note
to the LCO.

(continued)
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BASES (continued)

SDC and Coolant Circulation-High Water Level
' B 3.9.4

ACTIONS
(continued)

A.l

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

A.4

IT 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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BASES

(continued)

SDC and Coolant Circulation—Low Water Level
B 3.9.5

ACTIONS

A.1 and A.2

When two SDC Toops are operabie 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
Tevel 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 Complietion 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 Toop 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 Toop 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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ATTACHMENT C
PROPOSED TECHNICAL SPECIFICATIONS AND BASES
(Redline and Strikeout)
SONGS UNIT 2



Boration Systems - Shutdown

3.1 REACTIVITY CONTROL SYSTEMS

3.1.10 Boration Systems - Shutdown

3.1.10

LCO 3.1.10 One RCS boron injection flow path shall be OPERABLE.
APPLICABILITY: MODES 5 and 6.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. No boron injection Immediately
flow path OPERABLE.
Suspend all
operations involving
CORE ALTERATIONS or
positive reactivity
changes.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
------------------ NOTE===cmmmmmmmmeeee
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 Timits. 24 hours
SR 3.1.10.2 Verify volume of available borated water is | 7 days
within Timits.
(continued)
Amendment No. 127
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ACTIONS (continued)

CRIS
3.3.9

CONDITION

REQUIRED ACTION

COMPLETION TIME

B. CRIS Manual Trip, - B.1
Actuation Logic, or
required control room
airborne radiation
monitors inoperable in
MODE 5 or 6, or during
movement of irradiated
fuel assemblies.

Place CREACUS in
isolation mode if
automatic transfer to
isolation mode
inoperable.

Place one CREACUS Immediately
train in emergency
mode.
OR
B.2.1  Suspend movement of Immediately
irradiated fuel
assemblies.
AND
Immediately
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 INSTRUMENTATION

3.3.13 Source Range Monitoring Channels

3.3.13

LCO. 3.3.13 Two channels of source range monitoring instrumentation

shall be OPERABLE.

APPLICABILITY: 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 Immediately
channels inoperable.
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
Ty > 200°F, or Once per
SR™3.1.2.1, if 12 hours
Ty < 200°F. thereafter
SAN ONOFRE--UNIT 2 3.3-51
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3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.5 RCS Loops-MODE 3

RCS Loops —MODE 3
3.4.5

LCO 3.4.5 .... Two RCS loops shall be OPERABLE and one RCS loop shall be in
operation. A
---------------------------- NOTE~~-mmmmmemmmcme el
A1l reactor coolant pumps may be de-energized for < 1 hour
per 8 hour period, provided:
a.
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. Toop 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

indicated power available to the required
pump that is not in operation.

3.4.5
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
. No RCS loop OPERABLE. c.1 ImmediateTy
OR
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 Toop 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
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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.

A1l reactor coolant pumps (RCPs) and SDC pumps may be
de-energized for < 1 hour per 8 hour period, provided:

a. Neo—operations—arepermitted—that—would—cause
reduction—of-the RESDberon—ceoncentratiom—andNo

operations .a
introduction
con

LEO 3

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

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

a. Pressurizer water volume is < 900 ft3, 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
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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 Toop

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 Immediately
or SDC train(s)
inoperable.
OR
No RCS loop or SDC
train in operation.
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.

c.

d.

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

Reactor Coolant Loop 2 and its associated steam
generator and at least one associated Reactor Coolant
Pump,

Shutdown Cooling Tra1n A; or

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).

SAN ONOFRE--UNIT 2

A1l reactor coolant pumps (RCPs) and pumps providing
shutdown cooling may be de-energized for < 1 hour per
8 hour period, provided:

a. Ne—operations—arepermitted—that—would—eause
reduetion—oftheRESboron—cencentration—andNo

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

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.

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

(continued)
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ACTIONS (continued)

RCS Loops —MODE 5, Loops Filled

3.4.7

CONDITION REQUIRED ACTION COMPLETION TIME
B. No SDC train/RCS loop |B.1 Suspend—atHt+ - - | Immediately
in operation. eperations—invotving
e o nes
poror—concentrations
ction into the
cconcentration
AND
B.2 Initiate action to Immediately
restore required SDC
train/RCS Toop to
operation.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.4.7.1 Verify at Teast 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.

SAN ONOFRE--UNIT 2

3.4-23

Amendment No. 12H~—14+



RCS Loops —MODE 5, Loops Not Fi]]eg
3.4.

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
Teast one SDC train shall be in operation.

A11 SDC pumps may be de-energized for < 15 minutes when
switching from one train to another provided:

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

reduetion

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

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

concentration 1
LCo. 3.1.2.

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

A containment spray pump may be used in place of a Tow
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
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RCS Loops —MODE 5, Loops Not Filled

3.4.8
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One SDC train Al Initiate action to Immediately
inoperable. restore SDC train to
OPERABLE status.
B. Both SDC trains B.1 Immediately
inoperable.
OR
No SDC train in
operation.
oron concentration
less than reaquired to
meet SOM of LCO
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 Teast 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
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ACTIONS

AC Sources —Shutdown
3.8.2

CONDITION

REQUIRED ACTION

COMPLETION TIME

A. (continued)

A.2.2

Suspend movement of
irradiated fuel
assemblies.

Initiate action to
restore required
offsite power circuit
to OPERABLE status.

Immediately

Immediately

Immediately

SAN ONOFRE--UNIT 2
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ACTIONS (continued)

AC Sources — Shutdown
3.8.2

CONDITION

REQUIRED ACTION

COMPLETION TIME

B. One required DG
inoperable.

>
e}

oo
[a%]

>
e

(o =)
w

x>
e

v o]
=Y

Suspend CORE
ALTERATIONS.

Suspend movement of
irradiated fuel
assemblies.

Initiate action to
restore required DG
to OPERABLE status.

- Immediately

Immediately

Immediately

Immediately

SAN ONOFRE--UNIT 2
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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.l 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 Inrtiate—action—te Immediately
suspent—operations
Hvotvirg—posttive
reactivityadditions—

Susoend operat1ons

épﬁtéﬁtrqtipp;

>
=
o)

(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.l 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.
Immediately
oF bacon TR R
concentrat1on
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.l 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 Hritiste—setion—to Immediately
suspend—operations
H 3 Ca s
Rvotying peﬁug;ge .

Suspend operations
involving positive
reactivity additions
that could result in
loss of required SDM
or.boron =~
concentration.

x>
=
Lww)

(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.1l Suspend CORE Immediately
ALTERATIONS.
AND
A.2 Immediately
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. 1+2#



SDC and Coolant C1rcu1at1on-—H1gh 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.

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 operat1ons are Derm1tted that would cause =

C. The capab111ty to close the conta1nment penetrations
with direct access to the outside atmosphere within the
calculated time to boil is maintained.

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

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 > 20 ft above the top of reactor
vessel flange.

SAN ONOFRE--UNIT 2 : 3.9-6 Amendment No. 2153



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 votving—a

met. t }

AND
(continued)

SAN ONOFRE--UNIT 2
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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.l Initiate action to Immediately
inoperable. restore SDC Toop 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 Toop OPERABLE Immediately
or in operation.
AND (continued)

SAN ONOFRE--UNIT 2
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Boration Systems - Shutdown
B 3.1.10

BASES (continued)

ACTION A.l

With no boron injection flow path to the reactor coolant
System OPERABLE, all operations involving CORE ALTERATIONS
or positive reactivity changes shall be suspended '
immediatel y—wd ho t t
. .Re

which permits plant
temperature chana
Introduction of tem
increases when a posi
ensure they do no

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 > 40°F and < 100°F. The RWST water temperature
is not expected to a?proach 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

Eem grature 50°F is within the normal operating range of the
uilding.

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 1imits are

! 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

BASES (continued)

SURVEILLANCE R 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 Tevel of 15.5%' (includes TLU and Design Basis
Document margin), a minimum boron concentration of
2350 ppm, and a solution temperature > 40°F and <
100°F via either a charging pump or a high pressure
safety injection pump to the RCS.

! 15.5% Tevel 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.

10 CFR 50, Appendix A, GDC 27.
10 CFR 50, Appendix A, GDC 33.

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

£ W N

5. J-BGB-002, "TLU for Boric Acid Makeup Level Loops
2(3)LI10206C and 2(3)LI0208C."

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

SAN ONOFRE--UNIT 2 B 3.1-63a Amendment No. 127—85/63/66



BASES (continued)

CRIS
B 3.3.9

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.

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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BASES (continued)

CRIS
B 3.3.9

SURVETLLANCE
REQUIREMENTS

SR_3.3.9.1 (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 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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BASES (continued)

Source Range Monitoring Channels
B 3.3.13

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

Tow.

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.l 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. Reguired-AetionAI—therefore
reat that al] e Al ]l'f: A

(continued)
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Source Range Monitoring Channels
B 3.3.13

BASES (continued)

ACTIONS A.1 and A.2 (continued)

T ! Ement
the;caYcu]ated SDMA

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 p]ant
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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BASES ({continued)

Source Range Monitoring Channels
B 3.3.13

SURVETLLANCE
REQUIREMENTS

SR_3.3.13.1 (continued)

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.

R_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.

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 of requiring both SGs to be capable (> 50% wide range water

(continued) Tevel) 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.
A1l 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 reduct1oann
boron_concentrat1on thh coolant at bor N

. ed is pr0h1b1ted 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
Timit). 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 fliow 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 Toop 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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BASES (continued)

RCS Loops —MODE 3
B 3.4.5

APPLICABILITY LCO 3.4.7, "RCS Loops —MODE 5, Loops Filled";
(continued) LCO 3.4.8, "RCS Loops —MODE 5, Loops Not F111ed“
o 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.l

If one required RCS loop is inoperable, redundancy for
forced flow heat removal is lost. The Required Action is
restoration of the required RCS Toop 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.1andC.2

If no RCS Toop is in operation, except as provided in Note 1
1n the LCO sect1on, a]] operat1ons 1nvo]v1ng—a—fedﬁe%+eﬁ—e%

e+feﬁ+a%+ﬁﬁ-#&%-ﬁfﬁﬁ&f—heme&eﬁ+za%+eﬁ introduction of
coolant -into the RCS with boron concentration less than
required to meet the m1n1mum SDM of LCO 3.1.1 must be
immediately. suspended Action to restore one RCS Toop to -
OPERABLE status and operation shall be initiated immediately
and continued until one RCS loop is restored to OPERABLE
status and operation. Susnend1nq the 1ntroduct1on into the
RCS of coo]ant with boron concentrat1on less than reau1red
to meet the minimum SDM of LCO 3.1.1 is reauired to assure
continued safe operation. With coolant added w1thout forced
c1rcu1at10n, unmixed cooTant cou]d be

SAN ONOFRE--UNIT 2

(continued)

B 3.4-29 Amendment No. 12#



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
concentrat1on'meet1nq‘ minimum SDM maintains acceptab1e
margin to subcritical operations. The immediate Completion
Times reflect the importance of ma1nta1n1ng 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 > 50% wide range.
An adequate SG water Tevel 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)
(continued) of LCO

ntained when forced flow is stopped because an
ration 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) Timits or Tow temperature overpressure
protection (LTOP) 1imits) 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 Timited to
situations where:

a. Pressure and temperature increases can be maintained
well within the allowable pressure (P/T 1imits 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.

S a. Pressurizer water volume is < 900 ft?; 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 Toop 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 Tevel 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.?

If no RCS loops or SDC trains are OPERABLE or in operation,
except during conditions permitted by Note 1 L
sect1on,ua11>operat1ons_1nv01v1nqv1ntr

eﬁﬁeéﬁ%fa%+eﬁ—must be suspénded and action to restore one
RCS Toop or SDC train to OPERABLE status and operation must
be 1n1t1ated t

P
heat removal. The action to restore must continue until one
Toop 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 i5 providing heat removal. Verification includes flow
rate, temperature, or pump status monitoring. The 12 hour

o Frequency has been shown by operating practice to be

sufficient to regularly assess RCS loop status. 1In B
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 R 3.4.6.2
REQUIREMENTS
(continued) This SR requires verification every 12 hours of secondary

side water level in the required SG(s) = 50% (wide range).
An adequate SG water Tevel 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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BASES (continued)

RCS Loops —MODE 5, Loops Filled
B 3.4.7

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 Toop provides sufficient forced circulation to
perform the safety functions of the reactor coolant under
these conditions. The second SDC or RCS Toop train is
normally maintained OPERABLE as a backup to the operating
train/Toop 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 Toop 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 lTow temperature overpressure protection) and 10°F
subcooling limits, or an alternate heat removal path through
the SG(s) is in operation.

This LCO is

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 1imit. 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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BASES (continued)

RCS Loops —MODE 5, Loops Filled
B 3.4.7

LCO
(continued)

maintained subcooled, and boron stratification affecting
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 Toop to be inoperable for a period of
up to 2 hours provided that the other RCS Toop 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’; 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

" Tow 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 Teast 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 Teast one OPERABLE RCP and an OPERABLE
SG. An OPERABLE SG can perform as a heat sink when it has

(continued)
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BASES (continued)

RCS Loops —MODE 5, Loops Filled
B 3.4.7

LCO
(continued)

an adequate water level and is OPERABLE in accordance with
the SG Tube Surveillance Program.

An OPERABLE RCS 1oop consists of at least one RCP prov1d1ng
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 1f required.

APPLICABILITY

In MODE 5 with RCS Toops filled, this LCO requires forced
circulation to remove decay heat from the core and to
provide proper boron mixing. One SDC train/RCS Tloop
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 Tloop
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 tra1n/RCS loop is in operation, except as

ef-RES—berer—concentration introduction of coolant 1’”“”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 SDM of LCO 3.1.2 must be suspended. Action to
restore one SDC tra1n/RCS loop to operation must be
initiated.

The required margin to criticality must
not be reduced in th1s tyDerf operation. S ‘

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 Toop 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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BASES

(continued)

RCS Loops —MODE 5, Loops Not Filled
B 3.4.8

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 Timited

to situations when the outage time is short and .the core

outlet temperature is maintained > 10°F below satur
t

fdrced'flow

Note 2 specifies the pump providing shutdown cooling may be
de energlzed for up to 1 hour per 8 hour per1od prov1ded 1)

coolant with
thE”SDM of LC

mperature
is maintained at 1east 10°F below saturat

emperature.

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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BASES (continued)

RCS Loops —MODE 5, Loops Not Filled
B 3.4.8

An OPERABLE SDC train is composed of an OPERABLE SDC pump

LCO
(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 Al

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.?

If no SDC train is OPERABLE or in operation, except as
prov1ded 1n Note 1 or i 2 ti involving

suspEHded Action to restore one SDC train to OPERABLE
status and operat1on must be 1n1t1ated 1mmed1ate1y Bﬁfﬁﬁ

%The requ1red margin to cr1t1ca11ty must not be reduced in
this type of operat1on Suspend1nq the 1ntroduct1on 1nto

required to meet the mlnlmum 'SDM of LCO 3.1: 2;;;;
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BASES (continued)

RCS Loops —MODE 5, Loops Not Filled
" B 3.4.8

ACTIONS

B.1 and B.2 (continued)

marg1n toféubcrx»[”J" D r
Time reflects the importance of maintaining operation for
decay heat removal.

SURVETLLANCE
REQUIREMENTS

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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BASES (continued)

AC Sources — Shutdown
B 3.8.2

ACTIONS
(continued)

A.2.1, A.2.2. A.2.3, A.2.4, B.1, B.2, B.3, and B.4

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 1nvo1v1ng
positive react1v1ty additions which—wotHd—exeeed—imits

concentrat1on limit 1s
operat1on “Introduc
sources: that have
wou]d be requ1red

eq ired to- assure continued safe
"ff,oo]ant 1nventory must be from

Suspension of these activities does not precliude 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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BASES (continued)

AC Sources — Shutdown
B 3.8.2

ACTIONS

A.2.1, A.2.2. A.2. A.2.4, B.1, B.2, B. 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.

SURVETLLANCE
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 Timited 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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BASES

DC Sources — Shutdown
B 3.8.5

ACTIONS

A.1, A.2.1, A.2.2, A.2.3, and A.2.4 (continued)
positive reactivity additions}—TFheRequired—Aetion—te
l e Liiy e I Yerd

in loss of requ1re :
(Mode 6)). ~Suspendi
could resu]t in fa
concentrat1on 11m1

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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BASES

DC Sources — Shutdown
B 3.8.5

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
REQUIREMENTS

SR 3.8.5.1

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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BASES (continued)

Inverters — Shutdown
B 3.8.8

ACTIONS

A.l. A.2.1, A.2.2, A.2.3, and A.2.4 (continued)

; By the a]]owance of the opt1on
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.

SAN ONOFRE--UNIT 2

(continued)
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Inverters — Shutdown
B 3.8.8

BASES (continued)

ACTIONS A.l. 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.

SAN ONOFRE--UNIT 2 B 3.8-74 Amendment No. 2+



BASES

(continued)

Distribution Systems — Shutdown
B 3.8.10

ACTIONS

A1, A.2.1, A.2.2, A.2.3, A.2.4, and A.2.

-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,

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.

SAN ONOFRE--UNIT 2
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Distribution Systems-—Shutddwn
B 3.8.10

BASES (continued)

ACTIONS A.l, 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 R _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 B 3.8-87 Amendment No. 12#



Boron Concentration

B 3.9.1
BASES (continued)
LCO COLR ensures a core k. 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 (SDMj 1. > 200°F," and
LCO 3.1.2, "SHUTDOWN MARGIN-T,. < 208°F," ensure that an
adequate amount of negative reactivity is available to shut
down the reactor and to maintain it subcritical.

ACTIONS A.l 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
reactivitv additions must _be suspended immediatelv.
Operations thatiind$v1duallvgaddf1imitéd{pbgitivenfe§gtivi§1

entoryv add

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 er
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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BASES (continued)

Nuclear Instrumentation
B 3.9.2

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 cond1t1on35 CORE ALTERATIONS and sesitive
I Erodn

w1th boron concer

minimum boron conc

1mmed1ate1v ,
.t‘ :

concentrat1on
RCSaboron con

Act1onﬁA 1 sha]] p
component to a safe position.

ovides acceptab]e margi‘n
n. - Performance of Requ1red
mpletion of movement of a

Temperature fluctuations associated with maintaining the
plant status are permissible provided they remain within
1imits 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 QOPERABLE 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.

SAN ONOFRE--UNIT 2
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SDC and Coolant Circulation-High Water Level
B 3.9.4

BASES (continued)

LCO The flow path starts in one of the RCS hot Tegs and is
(continued) 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 perm1tted that would eause—=a

than tf

concen .

y : he 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 > 20 feet
above the top of the reactor pressure vessel flange,
or, for core alterations, > 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 LCOs in Section 3.4,
Reactor Coolant System (RCS), and Section 3.5, Emergency
Core Cooling Systems (ECCS). SDC loop requ1rements 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 Tloop
OPERABLE and in operat1on, except as permitted in the Note
to the LCO.
(continued)
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BASES (continued)

SDC and Coolant Circulation-High Water Level
B 3.9.4

ACTIONS
(continued)

A.l

If SDC loop requirements are not met, there will be no
forced circulation to provide

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 Tevel 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 Toop
requirements.

A.d

If SDC Toop 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 viclating the containment atmosphere.

SAN ONOFRE--UNIT 2

(continued)
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BASES (continued)

SDC and Coolant Circulation-— Low Water Level
B 3.9.5

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

Tevel 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 Toop is in operation or no SDC loops are OPERABLE,
there will be no forced circulation to provide mixing to
estab]1sh un1form boron concentrat1ons Redueed—boron

boron concentkat1o
reduct1on 1n RCS b

SAN ONOFRE--UNIT 2
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BASES (continued)

SDC and Coolant Circulation-— Low Water Level
B 3.9.5

ACTIONS
(continued)

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 Toop 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
REQUIREMENTS

R _3.9.5.1

This Surveillance demonstrates that one SDC Toop 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. 1In addition, this
Surveillance demonstrates that the other SDC Toop is
OPERABLE. R

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.

SAN ONOFRE--UNIT 2 B 3.9-24a Amendment No. 27—667/63/9%
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Boration Systems - Shutdown

3.1 REACTIVITY CONTROL SYSTEMS
3.1.10 Boration Systems - Shutdown

3.1.10

- Lco 3.1.10 One RCS boron injection flow path shall be OPERABLE.

APPLICABILITY: MODES 5 and 6.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. No boron injection Immediately
flow path OPERABLE.
Suspend all
operations involving
CORE ALTERATIONS or
positive reactivity
changes.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
S NOTE--===m=ommmmmmmmmmen
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 Timits. ' '
(continued)
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CRIS

3.3.9
ACTIONS (continued)
| CONDITION REQUIRED ACTION COMPLETION TIME
B. CRIS Manual Trip, - 2 e NOTE--------- Immediately
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 | = ------emmemmcmmmeeao
fuel assemblies.
Place one CREACUS
train in emergency
mode. : ~
o ,
B.2.1  Suspend movement of Immediately
irradiated fuel
assemblies.
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 = Two channels of source range monitoring instrumentation
shall be OPERABLE.

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

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more required Immediately
channels inoperable. -
allowed nrov1ded ‘the
chanqes~are accounted
Suspend ali
operations involving
positive reactivity
additions.
AND
A.2 Perform SDM 4 hours
verification in
accordance with AND
SR 3.1.1.2, 1f
Toe > 200°F, o Once per
SR°3.1.2. 1, 1f 12 hours
Tag < 200°F thereafter

SAN ONOFRE--UNIT 3 3.3-51 Amendment No. 116



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
o operation. , ,

A1l reactor coolant pumps may be de-energized for < 1 hour
per 8 hour period, provided:

a. No—operations—are—permitted—that—wethd—cause—reduection
of—theRESDHoron—eoncentrationi—and
permitted that woul

coolant:with 0
meet the SDM of LCO

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

> . - . % . W A R W W S M e e e e e S —S MR e W M e = -

APPLICABILITY: MODE 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One required RCS Toop | 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 _ 3.4-16 Amendment No. 116



RCS Loops — MODE 3

3.4.5
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
C. No RCS Toop OPERABLE. | C.1 Immediately
OR
No RCS loop in
operation.
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 Toop 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
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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.

1. A1l 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—wowtd—ecatse
reduyetionrof—the RESHoren—concentration—andN

operatio
introduction in
concentration

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 < 246°F unless:

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

b. Secondary side water temperatufe 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. 6



RCS Loops — MODE 4
3.4.6

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One required RCS loop |A.1l 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 Toop(s) C.1
or SDC train(s)
inoperable.

OR

No RCS Toop or SDC
train in operation.

Immediately

[ar B )
[ RS I e

Initiate action to . Immediately
restore one Toop or
train to OPERABLE
status and operation.

SAN ONOFRE--UNIT 3 3.4-19 Amendment No. H#6



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 Coo]ing 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===-mmmmmmmmmmmccememmem

1. A1l reactor coolant pumps (RCPs) and pumps providing
shutdown cooling may be de-energized for < 1 hour per
8 hour period, provided:

d.

wadiotdan £ +la DOC bowan, o
TC

b. Core outlet temperature is maintained at lTeast 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 Toop |B.1 Stuspend—att - Immediately
in operation. operatiors—inveotving
erion oo

berer—cencentrations

AND
B.2 Initiate action to Immediately
restore required SDC
train/RCS Toop to
operation.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.4.7.1 Verify at least one RCS Toop 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.

SAN ONOFRE--UNIT 3 3.4-23 Amendment No. 165139



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--=-—mem e e

1. A1l SDC pumps may be de-energized for < 15 minutes when
switching from one train to another provided:

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

LCO 3 1 2

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

2. The pump providing shutdown cooling may be de- energ1zed
for < 1 hour per 8 hour period provided:

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

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.

SAN ONOFRE--UNIT 3 3.4-24 Amendment No. 136



, RCS Loops —MODE 5, Loops Not Filled

3.4.8
ACTIONS
CONDITION ' REQUIRED ACTION COMPLETION TIME
A. One SDC train : A.l Initiate action to Immediately
inoperable. restore SDC train to
OPERABLE status.
B. Both SDC trains B.1 Immediately
inoperable.
CO0R
No SDC train in
operation.
AND
B.2 Initiate action to Immediately
restore one SDC train
to OPERABLE status
and operation.
SURVEILLANCE REQUIREMENTS
' SURVEILLANCE o 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. 6



ACTIONS

AC Sources - Shutdown

3.8.2

CONDITION

REQUIRED ACTION

COMPLETION TIME

A.

(continued)

A Initiate action to

restore required
offsite power circuit
to OPERABLE status.

A.2.2  Suspend movement of Immediately
irradiated fuel
assemblies.

Immediately

Immediately .

SAN ONOFRE--UNIT 3

3.8-18
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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.

B
=
o]

;

Immediately

Suspend operations
involving positive
ictivity additions
, could-result in
)ss of required SDM

>
=
L

lo=]
4=

Initiate action to Immediately
restore required DG
to OPERABLE status.

SAN ONOFRE--UNIT 3 3.8-18a Amendment No. 116



DC Sources — Shutdown
3.8.5

ACTIONS (continued)

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.l Declare affected Immediately
associated control required feature(s)
equipment or cabling inoperable.
inoperable.

A.2.1 Suspend CORE Immediately
ALTERATIONS.

A.2.2 Suspend movement of Immediately
irradiated fuel
assemblies.

A.2.3 Inttiate—action—to Immediately
stspend—operations

Suspend: operations
involving positive
reactivity additions
that could result in
Toss of required SDM
or: boron _
concentration.

>
=
lww)

(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 ‘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.l 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 Immediately
involving Dos1t1ve
rﬁact1v1tvbadd1t10ns
concentfat1on.
AND (continued)
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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 " 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.l Declare associated Immediately
AC, DC, or AC vital supported required
bus electrical power feature(s)
distribution inoperable.
subsystems inoperable.

A.2.1 Suspend CORE Immediately
ALTERATIONS.

A.2.2 Suspend movement of Immediately
irradiated fuel
assemblies.

A.2.3 Inttieteactionto - | Immediately

' :1 rdditions:

1055 of requ1red SDM
or boron N
concentrat1on

>
L)

AND (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 Two source range monitors (SRMs) shall be OPERABLE.
APPLICABILITY: MODE 6.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One SRM inoperable. A.1l Suspend CORE Immediately
ALTERATIONS.
AND
A.2 Immediately
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. 116



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.

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 tha | _cause a—reduction

concentr
minimum requir centrat:

c. The capability to close the contai
with direct access to the outside atmosphere within the
calculated time to boil is maintained.

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

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 > 20 ft above the top of reactor
vessel flange.

SAN ONOFRE--UNIT 3 | 3.9-6 . Amendment No. 6144



SDC and Coolant Circulation—High Water Level

3.9.4
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. SDC loop Immediately
requirements not
met.
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.l Initiate action to . | Immediately
inoperable. restore SDC loop to
OPERABLE status.
(Applicable to initial
conditions of two shutdown | OR
cooling Toops OPERABLE)
A.2 Initiate actions to Immediately
establish > 20 ft of
water above the top
of reactor vessel
flange.
B. One SDC Tloop 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 Toop OPERABLE and
operating with
requirements 1-8)
C. No SDC Toop OPERABLE C.1 Immediately
or in operation.
concentration of LCO
3;9,:‘.17
AND (continued)
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BASES (continued)

Boration Systems - Shutdown
B 3.1.10

ACTION

A.l
With no boron injection flow path to the reactor coolant
System OPERABLE, all operations involving CORE ALTERATIONS
or positive reactivity changes shall be suspended B
immediately witk ' '

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
REQUIREMENTS

R3.1.10.1, SR 3.1.10.2, and SR 3.1.10.3

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 > 40°F and < 100°F. The RWST water temperature
is not expected to a?proach 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
Eem grature 50°F is within the normal operating range of the
uilding.

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 Timits are

! 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

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 1nJect1on

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, org

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 > 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 (Referehce 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." :
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BASES (continued)

CRIS
B 3.3.9

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.

quctuat1ons assoc1ate
temperature control)
provided they are accou

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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BASES (continued)

CRIS
B 3.3.9

SURVEILLANCE
REQUIREMENTS

SR 3.3.9.1 (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 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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BASES {continued)

Source Range Monitoring Channels
B 3.3.13

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 mon1tor1ng channe]s 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 refue11ng, when neutron. flux may be extremely
Tow.

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.?

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. Regqurired—AetionrA-t—therefore
that 211 e Lol A Al

(continued)
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Source Range Monitoring Channels
B 3.3.13

BASES (continued)

ACTIONS A.1 and A.2 (continued)

inventory
orecluded b

the calcul

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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BASES (continued)

Source Range Monitoring Channels
B 3.3.13

SURVEILLANCE
REQUIREMENTS

SR_3.3.13.1 {(continued)

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.

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
LCO of requiring both SGs to be capable (> 50% wide range water

(continued) 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.
A11 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 concentrati i

"~ distribution throughout the RCS cannot be ensured. Core
outlét 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
1imit). 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
APPLICABILITY | LCO 3.4.7, "RCS Loops —MODE 5, Loops Filled";
(continued) LCO 3.4.8, "RCS Loops —MODE 5, Loops Not F111ed"
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 Al

If one required RCS loop is inoperable, redundancy for
forced flow heat removal is lost.  The Required Action is
restoration of the required RCS Toop to OPERABLE status
within a Completion Time of 72 hours. This time allowance
is a justified period to bé 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 Complietion 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 cha]]eng1ng
plant systems.

.1 and C.2

If no RCS Toop is in operation, except as provided in Note 1
1n the LCO sect1on, a]] operat10ns 1nvo1v1ng a—fedue%+eﬁ—e#

peration shall be initiated immediately
and continued until one RCS loop is restoredvt OPERABLE

focedc irculation, 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 e

m SDM maintair table
pe ns.  The immediate Compietion
tance of maintaining operation for

mat
Times reflect the impor
decay heat removal.

R 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 > 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 Toop 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 I.  UFSAR, Section 15.3.
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RCS Loops —MODE 4
B 3.4.6

BASES (continued)

LCO
(continued)

eq Sure. tne Suk
3.1.1 is maintained when forced flow is stopped be
even concent n 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
Teg temperature < 256°F.

a. Pressurizer water volume is < 900 ft®; 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 Toop 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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BASES (continued)

RCS Loops —MODE 4
B 3.4.6

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.1and 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 operat1ons involving reduetion—of—RES—boren

RCS:1oop or SDCJtra1n to OPERABLE status and operation must

be initiated. Berenditution—reauires—Fforeced—cirentation
#ef—prepef—m+*+ﬁg——aﬂd—%The requ1red margin to cr1t1ca11ty
hi

1mmed1a e 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
REQUIREMENTS

SR 3.4.6.1

This SR requires verification every 12 hours that one
required Toop 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 Toop status.

(continued)
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RCS Loops —MODE 4

B 3.4.6
BASES (continued)
SURVEILLANCE R _3.4.5.2
REQUIREMENTS :
(continued) ~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.

Verification that the required pump is OPERABLE ensures that
an additional RCS Toop 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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BASES (continued)

RCS Loops —MODE 5, Loops Filled
B 3.4.7

LCO

The purpose of this LCO is to require at least one of the
SDC trains or RCS Toops be OPERABLE and in operation with an
additional SDC train or RCS loop OPERABLE or secondary side
water Tevel 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 Toop 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

1 . ‘when forced

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. 1In 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 ma1nta1ned 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 1imit. 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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BASES  (continued)

RCS Loops —MODE 5, Loops Filled
B 3.4.7

LCO
(continued)

maintained subcooled, and boron stratification affecting
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 ft3; 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
Tow 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 Tow 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)

SAN ONOFRE--UNIT 3

B 3.4-38 Amendment No. 16



BASES (continued)

RCS Loops —MODE 5, Loops Filled
B 3.4.7

LCO
(continued)

an adequate water level and is OPERABLE in accordance with
the SG Tube Surveillance Program.

An OPERABLE RCS loop consists of at Teast .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 Toops 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.l 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 Tost. 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 ho SDC train/RCS Toop is in operation, except as

RC§_W1?h4boroq_;oncentrat1on,Iess than_reqU1éiﬁf“

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

BASES (continued)

ACTIONS B.1 and B.2 (continued)

: .2 must be suspended. Action to
restore one. SDthraln/RCS loop to operation must. be
initiated.

The ¥
not befreduced in th1s

immediate Comp]etim h eflect importa
maintaining operation for decay heat removal.

SURVEILLANCE R 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 Tost.

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 Timited
to situations when the outage time is short and the core
outlet temperature is maintained > 10°F below saturation
temperature The Note prohibits boron dilu
on. concentrattons'

forcediftbw is stopped.

Note 2 specifies the pump providing shutdown cooling may be
de energ1zed for up to 1 hour per 8 hour perlod prov1ded 1)

temperature
emperature.

intained at least 10°F below saturat

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)

SAN ONOFRE--UNIT 3 B 3.4-43 Amendment No. 116



BASES

(continued)

RCS Loops —MODE 5, Loops Not Filled
B 3.4.8

LCO

(continued)

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.

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.l

If the required SDC train is inoperable, redundancy for heat
removal is Tost. 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 opera

th1s type of operat1on S
the RCS of coolant"'
requ1red ‘to meet the mini

oron concentrat1o , ” A n
um SDM of E£CO 3.1.2 is
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BASES (continued)

RCS Loops —MODE 5, Loops Not Filled
B 3.4.8

SURVEILLANCE
REQUIREMENTS

B.1 and B.2 (continued)

: _ 1 p
T1me ‘reflects the importance o ma1nta1n1ng 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
c1rcu1at1on 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
(continued)

A.2.1, A.2.2, A.2.3, A.2.4, B.1, B.2, B.3, and B.4

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 1nvo]v1ng
pos1t1ve react1v1ty additions

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 regquirements are
restored.

(continued)
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BASES (continued)

AC Sources — Shutdown
B 3.8.2

ACTIONS

A.2.1, A.2.2, A2.3, 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
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 lTimited 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
thehcorresponding 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 (continued)

ACTIONS A.l, A.2. 1, A.2.2, A.2.3, and A.2.4 (continued)
positive reactivity additions}=—Fhe—Required-Action—te
suspend—positive—regetivity additions—deesnot—prectude

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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BASES (continued)

DC Sources — Shutdown
B 3.8.5

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
REQUIREMENTS

SR 3.8.5.1

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.l, A.2.1, A.2.2, A.2.3, and A.2.4 (continued)
reactivity additions——FheRequired-Aetien—to—suspend

inoperable with the associated 1nverter(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.

SAN ONOFRE--UNIT 3
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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 R _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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BASES (continued)

Distribution Systems — Shutdown
B 3.8.10

ACTIONS

A1, A.2.1,. A.2.2, A.2.3, A.2.4, and A.2.

~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,

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.

SAN ONOFRE--UNIT 3
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BASES (continued)

Distribution Systems — Shutdown
B 3.8.10

ACTIONS

Al, 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
REQUIREMENTS

SR_3.8.10.1

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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BASES (continued)

Boron Concentration
B 3.9.1

LCO
(continued)

COLR ensures a core k, of < 0.95 is maintained during
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 (SDMf—-Tav > 200°F," and

LCO 3.1.2, "SHUTDOWN MARGIN-T,, < 205°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. 1If 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 mgst be su

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

A.3

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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BASES (continued)

Nuclear Instrumentation
B_3.9.2

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

3 .- to check core reactivity levels. o , R
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 gonditions,ﬁCORE A%TERATIONS” d pesitive

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
?1ant 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.

SAN ONOFRE--UNIT 3
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SDC and Coolant Circulation—High Water Level
B 3.9.4

BASES (continued)

LCO The flow path starts in one of the RCS hot Tegs and is
(continued) returned to the RCS cold legs.

The LCO is modified by two Notes.  MWith 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.
No operations are permitted that would cause—a

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 > 20 feet
above the top of the reactor pressure vessel flange,
or, for core alterations, > 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
Tevel 2> 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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BASES (continued)

SDC and Coolant Circulation-High Water Level
. B 3.9.4

ACTIONS
(continued)

A.l

If SDC Toop requirements are not met, there will be no_

 forced circulation to provide mixing to establish uniform
Reduced—boron—concentrations—ean

boron concentrations.

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 éoading a fuel assembly, is a prudent action under this
condition.

A3

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 Compietion Time
allows fixing most SDC problems without incurring the
additional action of violating the containment atmosphere.

SAN ONOFRE--UNIT 3
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BASES (continued)

SDC and Coolant Circulation- Low Water Level
B 3.9.5

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

Leve]," 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
estab11sh un1form boron concentrat1ons ——Rﬁdﬂﬁﬁé—bﬁ*ﬁﬁ

boron“concentfat1on : Th1s may resu
reduction i ﬂRCS b concentrati ,
acceptab]e marg1n ‘to maintaining subcr1t1ca1;operat1on

SAN ONOFRE--UNIT 3
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BASES (continued)

SDC and Coolant Circulation- Low Water Level
B 3.9.5

ACTIONS
(continued)

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
concurrently, the restoration of two OPERABLE SDC loops and
one operating SDC Toop should be accomplished expeditiously.

C.3

If SDC Toops requirements are not met, all containment _
penetrations to the outside atmosphere must be closed to
prevent fission products, if released by a lToss 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.

SURVETLLANCE
REQUIREMENTS

SR 3.9.5.1

This Surveillance demonstrates that one SDC Toop 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.1loop .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.

SAN ONOFRE--UNIT 3
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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 One RCS boron injection flow path shall be OPERABLE.
APPLICABILITY:  MODES 5 and 6.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. No boron injection ALl - 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 invoiving

CORE ALTERATIONS or

positive reactivity

changes.
SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
------------------ NOTE-------memmmemmeee e

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 Timits.

(continued)
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CRIS

3.3.9
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
. ~CRIS Manual Trip, B.1 = ==-me-- 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 | = —--meemmmemmmcooaooo
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 ——---e-- 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)

SAN ONOFRE--UNIT 2 3.3-40 Amendment No.




3.3 INSTRUMENTATION

Source Range Monitoring Channels

3.3.13 Source Range Monitoring Channels

3.3.13

LCO 3.3.13 Two channels of source range monitoring instrumentation
shall be OPERABLE.

APPLICABILITY: 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
channels inoperable.

>
Lo

>
nNY

Limited plant control
operations are
allowed provided the
changes are accounted
for in the calculated
SDM.

Suspend all
operations involving
positive reactivity
additions.

Perform SDM
verification in
accordance with
SR 3.1.1. 2, 1f
T, > 200°F,

SR 3.1.2. 1, 1f
T < 200°F

Immediately

4 hours

AND

Once per
12 hours
thereafter

SAN ONOFRE--UNIT 2
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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  Two RCS Toops shall be OPERABLE .and one RCS Toop shall be in

operation.

A1l 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.

APPLICABILITY:  MODE 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One required RCS loop | A.1 Restore required RCS 72 hours

inoperable. Toop 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.



ACTIONS (continued)

RCS Loops —MODE 3
3.4.5

CONDITION REQUIRED ACTION COMPLETION TIME
C. No RCS loop OPERABLE. 'C:l' Suspend operationé Immedié£é1y"
that would cause
OR e 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 opeération.’ 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
Teast one Toop or train shall be in operation.

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 Tess 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®, 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

restore one loop or
train to OPERABLE
status and operation.

3.4.6
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME

One fequired‘RCS Tobb Al Initiate action to 1mmediaté1y
inoperable. restore a second loop

or train to OPERABLE
AND status.
Two SDC trains
inoperable.
One required SDC train | B.1 Be in MODE 5. 24 hours
inoperable.
AND
Two required RCS Toops
inoperable.
Required RCS Toop(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 Toop or 'SDC meet SDM of LCO
train in operation. 3.1.1.

AND
C.2 Initiate action to Immediately

SAN ONOFRE--UNIT 2
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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 Teast 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).

SAN ONOFRE--UNIT 2

A1l 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.

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

One required RCS Toop 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

ACTIONS (continued)

3.4.7

CONDITION REQUIRED ACTION COMPLETION TIME
B. No SDC train/RCS Toop |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 Toop, SDC 7 days

train or steam generator secondary is
OPERABLE.

SAN ONOFRE--UNIT 2 3.4-23

Amendment No.




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
Teast one SDC train shall be in operation.

1. A1l SDC pumps may be de-energized for < 15 minutes when
“switching from one train to another provided:

a. The core outlet temperature is maintained > 10°F
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 Toops not filled.

. SAN ONQFRE--UNIT 2 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. - - JA.l 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.

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




ACTIONS

AC Sources - Shutdown
3.8.2

CONDITION

REQUIRED ACTION

COMPLETION TIME

A. (continued)

A.2

A.2.

.2

5
L)

w |

>
(ww)

S

Suspend movement of .

~irradiated fuel

assemblies.

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

Initiate action to
restore required
offsite power circuit
to OPERABLE status.

Immediately

Immediately

Immediately

B. One required DG
inoperable.

x>
==
o

v o)
.
~N

= |
w T

>
==
lww)

v o]
s

Suspend CORE
ALTERATIONS.

Suspend movement of
irradiated fuel
assemblies.

Suspend operations
involving positive

- reactivity additions

that could result in
loss of required SDM
or boron
concentration.

Initiate action to
restore required DG
to OPERABLE status.

Immediately

Immediately

Immediately

Immediately

SAN ONOFRE--UNIT 2
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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 powér sUBsystém shall be OPERABLE to Suppdft

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.l Declare affected Immediately
associated control required feature(s)
equipment or cabling inoperable.
inoperable.
OoR
A.2.1 Suspend CORE Immediately )
ALTERATIONS.
AND
A.2.2 Suspend movement of Immediately

irradiated fuel
assemblies.

>
lww]

A.2.

(#8)

Suspend operations Immediately
involving positive
reactivity additions
that could result in
loss of required SDM
or boron
concentration.

=
=
fue

(continued)
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3.8 ELECTRICAL POWER SYSTEMS

Inverters — Shutdown
3.8.8

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.l 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 A.l 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.

N >
=
o)

A.2. Suspend movement of Immediately
irradiated fuel

assemblies.

=
<

Suspend operations Immediately
involving positive
reactivity additions
that could result in
loss of required SDM
or boron
concentration.

A.2.

W

>
=
L]

(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.l 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

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




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.. .

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 > 20 feet
above the top of the reactor pressure vessel flange, or,
for core alterations, > 23 feet above the top of the
reactor pressure vessel flange.

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

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

SAN ONOFRE--UNIT 2 . 3.9-6 Amendment No.



ACTIONS

SDC and Coolant Circulation-High Water Level

3.9.4

CONDITION

REQUIRED ACTION

COMPLETION TIME

A. SDC loop
requirements not
met.

Al

>
L)

“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.

Immediately

(continued)
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SDC and Coolant Circulation - Low Water Level

3.9.5
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One SDC Toop : Al Initiate action to Immediately -
inoperable. restore SDC Tloop 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 Immediafe]y
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. 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.l

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.l1 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.

SURVETLLANCE 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 > 40°F and < 100°F. The RWST water temperature
is not expected to a?proach 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 apﬁ1icab1e 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

Eem Srature 50°F is within the normal operating range of the
uilding.

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 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
Tocked, 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 > 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

HowWw ™

10 CFR 50, Appendix A, GDC 26.
10 CFR 50, Appendix A, GDC 27.
10 CFR 50, Appendix A, GDC 33.

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

J-BGB-002, "TLU for Boric Acid Makeup Level Loops
2(3)L10206C and 2(3)LI0208C."

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 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
pltace 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
Timited 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.

SURVETLLANCE 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 Fregquency, 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 Timited 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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BASES (continued)

CRIS
B 3.3.9

SURVEILLANCE
REQUIREMENTS

SR_3.3.9.1 (continued)

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

R 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. 1In 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
Tor use during refueling, when neutron flux may be extremely
ow.

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 Regquired 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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BASES (continued)

Source Range Monitoring Channels
B 3.3.13

SURVETLLANCE
REQUIREMENTS

SR _3.3.13.1 (continued)

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 Tow, 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 2

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 (continued)
LCO of requiring both SGs to be capable (> 50% wide range water
(continued) 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.
A1l 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
Timit). 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 Toad 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. "RCS Loops —MODE 5, Loops Filled";
{continued) LCO 3.
4 3

3.

VAR
.8, "RCS Loops —MODE 5, Loops Not Filled";
4, "Shutdown Cooling (SDC) and Coolant .. .
Circulation—-High Water Level™ (MODE 6); and
.5, "Shutdown Cooling (SDC) and Coolant
Circulation-Low Water Level™ (MODE 6).

ACTIONS Al

If one required RCS loop is inoperable, redundancy for
forced flow heat removal is lost. The Required Action is
restoration of the required RCS Toop 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 Toop 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. 1In 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 Toop 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 Toop to
OPERABLE status and operation shall be initiated immediately
and continued until one RCS Toop is restored to OPERABLE
status and operation. Suspending the introduction into the
RCS of coolant with boron concentration Tess 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 .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 Toops 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 > 50% wide range.
An adequate SG water Tevel 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 Toop 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 prohibits boron dilution with coolant at boron
(continued) 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 Tength 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 app11cab1e system pressure limits (pressure
and temperature (P/T) 1imits or low temperature overpressure
protection (LTOP) 1imits) 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 1imits and
LTOP) and 10°F subcooling limits; or

b. An alternate heat removal path through the SGs is in
operat1on

Note 2 requires that either of the fo110w1ng 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¥; or

b. Secondary side water temperature in each SGAis < 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 Tevel 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, bhased on operating experience, to reach MODE &
from MODE 4, with only one SDC train operating, in an
orderly manner and without challenging plant systems.

C.1and 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 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 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 Toop 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. 1In
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 SR _3.4.6.2
REQUIREMENTS
(continued) 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 Freguency 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.



BASES (continued)

RCS Loops —MODE 5, Loops Filled
B 3.4.7

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 Toop 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 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
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. 1In 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 1imit. 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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BASES (continued)

RCS Loops —MODE 5, Loops Filled
B 3.4.7

LCO
(continued)

maintained subcooled, and boron stratification affecting
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¥; 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
Tow 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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BASES (continued)

RCS Loops —MODE 5, Loops Filled
B 3.4.7

LCO
(continued)

an adequate water level and is OPERABLE in accordance with
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 Tloops 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:

, "RCS Loops —-MODES 1 and 2";

, "RCS Loops -MODE 3";

, "RCS Loops —MODE 4";

, "RCS Loops —MODE 5, Loops Not Filled";

, "Shutdown Cooling (SDC) and Coolant
Circulation —High Water Level” (MODE 6); and

.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 .
jnitiated 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.l 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 Toop 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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BASES (continued)

RCS Loops —MODE 5, Loops Filled
B 3.4.7

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
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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BASES

(continued)

RCS Loops —MODE 5, Loops Not Filled
B 3.4.8

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 Timited
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)
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 Tow 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.
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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.l

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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BASES (continued)

RCS Loops —MODE 5, Loops Not Filled
B 3.4.8

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
REQUIREMENTS

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 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
1imit 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 Toss 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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BASES {continued)

AC Sources -~ Shutdown
B 3.8.2

ACTIONS

A.2.1. A2.2, 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
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 Timited 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
thehcorresponding 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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BASES

DC Sources — Shutdown
B 3.8.5

ACTIONS

A.l, 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
1imit 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 Toss 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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BASES

DC Sources — Shutdown
B 3.8.5

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 dec]ared
inoperable.

SURVEILLANCE
REQUIREMENTS

SR _3.8.5.1

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 cons1dered
inoperable.

REFERENCES

1. UFSAR, Chapter 6.
2. UFSAR, Chapter 15.
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BASES

(continued)

Inverters — Shutdown
B 3.8.8

ACTIONS

A1, A2.1, 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.l, 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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BASES

(continued)

Distribution Systems — Shutdown
B 3.8.10

ACTIONS

A1, 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
alTowing 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 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 Timit 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.
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BASES {continued)

Distribution Systems — Shutdown
B 3.8.10

ACTIONS

A.l, 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
REQUIREMENTS

SR _3.8.10.1

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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BASES (continued)

Boron Concentration
B 3.9.1

LCO
(continued)

COLR ensures a core k. of < 0.95 is maintained during
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 (SDMJ —T.. > 200°F," and

LCO 3.1.2, "SHUTDOWN MARGIN-T,,, < 208°F," ensure that an
adequate amount of negative reactivity is available to shut
down the reactor and to maintain it subcritical.

ACTIONS

A.l1 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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BASES (continued)

Nuclear Instrumentation
B 3.9.2

In MODE 6, the SRMs must be OPERABLE to determine changes in

APPLICABILITY
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.
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BASES (continued)

SDC and Coolant Circulation—High Water Level
B 3.9.4

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 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 > 20 feet
above the top of the reactor pressure vessel flange,
or, for core alterations, > 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 prov1de
shutdown cooling flow.

APPLICABILITY

One SDC Toop 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 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 Toop requirements are met by having one SDC Toop
OPERABLE and in operation, except as permitted in the Note
to the LCO.
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BASES (continued)

SDC and Coolant Circulation-—High Water Level
B 3.9.4

ACTIONS
(continued)

Al

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 1imit 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.

A3

If SDC 100p'requ1rements 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 A
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 Toop 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 Toop 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.

€.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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ATTACHMENT F
PROPOSED TECHNICAL SPECIFICATIONS AND BASES
SONGS UNIT 3



3.1 REACTIVITY CONTROL SYSTEMS

3.1.10 Boration Systems - Shutdown

Boration Systems - Shutdown

3.1.10

LCO 3.1.10 One RCS boron injection flow path shall be OPERABLE.
APPLICABILITY: MODES 5 and 6.
ACTIONS
: CONDITION REQUIRED ACTION COMPLETION TIME
A. No boron injection ALl - 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~mmmmmmmmmmm e e
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 Timits.
(continued)
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CRIS

control room airborne radiation monitor

channel.

3.3.9
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
CRIS Manual Trip, B.1 = —-=----- NOTE---=-=--- Immediately
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 | = —---memm-meoemmeo-ooo-
fuel assemblies.
Place one CREACUS
train in emergency
mode.
OR
B.2.1  Suspend movement of Immediately
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 Immediately
reactivity additions.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.3.9.1 Perform a CHANNEL CHECK on the required 12 hours

SAN ONOFRE--UNIT 3
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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 Two channels of source range mon1tor1ng instrumentation
shall be OPERABLE.

APPLICABILITY:  MODES 3, 4, and 5, with the reactor trip circuit breakers
.o open or Contro] E1ement Assembly (CEA) Drive System not
capable of CEA withdrawal.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more required ALl - 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, 1f
> 200°F, Once per
SR 3.1.2. 1, 1f | 12 hours
< 200°F thereafter

avg s
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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 Two RCS loops shall be OPERABLE and one RCS Toop shall be in

operation. -

A1l 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 Teast 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. : Toop 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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ACTIONS (continued)

RCS Loops —MODE 3
3.4.5

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 availabie to the required
pump that is not in operation.
Amendment No.
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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.

1. A1l 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 10°F
below saturation temperature.

2. 'No RCP shall be started with any RCS cold leg
temperature < 246°F unless:

a. Pressurizer water volume is < 900 ft3, 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

restore one loop or
train to OPERABLE
status and operation.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
One required RCS loop [ A.l Initiate action to Immediately
inoperable. restore a second loop
- or train to OPERABLE
AND status.
Two SDC trains
inoperable.
One required SDC train | B.1 Be in MODE 5. 24 hours
inoperable.
AND
Two required RCS loops
inoperable.
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

SAN ONOFRE--UNIT 3
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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).

1. A1l 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 surveilliance testing provided that the other
SDC train or RCS Toop 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 Toop or SDC train is OPERABLE and in operation.

(continued)
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RCS Loops —MODE 5, Loops Filled

ACTIONS (continued)

3.4.7

CONDITION REQUIRED ACTION COMPLETION TIME
B. No SDC train/RCS Toop | 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 Toop to
operation.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.4.7.1 Verify at Teast 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
Teast one SDC train shall be in operation.
---------------------------- NOTES===---mmmmmmc e

1. A1l SDC pumps may be de-energized for < 15 minutes when
switching from one train to another provided:

a. The core outlet temperature is maintained > 10°F
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.l 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.

>

N

w |3>
=
=

Suspend operations Immediately
involving positive
reactivity additions
that could result in
loss of required SDM
or boron
concentration.

p

™

=~ l)>
=
(e

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

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

w x>
N O

Suspend movement of Immediately
irradiated fuel
assemblies.

>
=
L

(o]
w

Suspend operations Immediately
involving positive
reactivity additions
that could result in
Toss of required SDM
or boron
concentration.

>
=
=

oo
.
£

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 1rrad1ated fuel assemblies.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One battery or A.l 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.

>
usw)

A.2.

w

Suspend operations Immediately
involving positive
reactivity additions
that could result in
loss of required SDM
or boron
concentration.

>
Lo

(continued)
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3.8 ELECTRICAL POWER SYSTEMS

Inverters — Shutdown
3.8.8

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

A.2.1 Suspend CORE Immediately
ALTERATIONS.

N|)>
=
(]

A.2. Suspend movement of Immediately
irradiated fuel

assemblies.

w |
=
L)

A.2. Suspend operations Immediately

involving positive

reactivity additions

- that could result in
loss of required SDM
or boron

concentration.

>
=
L]

(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.l Suspend CORE Immediately
ALTERATIONS.
AND
A.2 Suspend operations Immediately
that would cause
introduction into the
RCS, coolant with
boron concentration
Tess 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.

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 > 20 feet
above the top of the reactor pressure vessel flange, or,
for core alterations, > 23 feet above the top of the
reactor pressure vessel flange.

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 > 20 ft above the top of reactor
: vessel flange.

SAN ONOFRE--UNIT 3 3.9
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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.

>
=
Lewe}

(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.l 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 Toop 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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BASES (continued)

Boration Systems - Shutdown
B 3.1.10

ACTION

A.l

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. 1In
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
REQUIREMENTS

SR 3.1.10.1, SR 3.1.10.2, and SR 3.1.10.3

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 > 40°F and < 100°F. The RWST water temperature
is not expected to a?proach 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

Eemggrature 50°F is within the normal operating range of the
uilding.

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

1

CCN-1).

15.5% level with tanks T005 and T006 cross connected (Reference 4,

17.0% Tevel with tanks T005 (Reference 6) and T006

(Reference 4, CCN-3) isolated.

(continued)
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BASES (continued)

Boration Systems - Shutdown
B 3.1.10

SURVETLLANCE
REQUIREMENTS

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

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 > 40°F and <
100°F via either a charging pump or a high pressure
safety injection pump to the RCS.

1

15.5%)1eve1 with tanks T005 and T006 cross connected (Reference 4,
CCN-1).

17.0% Tevel 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

—
.

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 Assumpt1ons, Including TLU."

5. J-BGB-002, "TLU for Boric Acid Makeup Level Loops
2(3)L10206C 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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BASES (continued)

CRIS
B 3.3.9

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 médified 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 Timit.

The Freguency, 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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BASES (continued)

CRIS
B 3.3.9

SURVEILLANCE
REQUIREMENTS

SR_3.3.9.1 (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 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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BASES (continued)

Source Range Monitoring Channels
B 3.3.13

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. 1In 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
Tow.

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.l 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.1l 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.l 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)

SURVETLLANCE 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
LCO of requiring both SGs to be capable (> 50% wide range water

(continued) 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.
A1l 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
APPLICABILITY LCO 3.4.7, "RCS Loops—MODE 5, Loops Filled";
(continued) LCO 3.4.8, "RCS Loops —MODE 5, Loops Not F111ed"
~ . 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.l

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 operat1on 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.

.1 and C.2

If no RCS Toop 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 Tess 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

L 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. 1In
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 Tevel in each SG is > 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 prohibits boron dilution with coolant at boron

(continued) 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. g

a. Pressurizer water volume is < 900 ft3; 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 Toop consists of at least one OPERABLE RCP
and an S6 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 SR_3.4.6.2
REQUIREMENTS
(continued) 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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BASES

(continued)

RCS Loops —MODE 5, Loops Filled
B 3.4.7

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 Toop 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 Timited 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
with coolant at boron concentrations Tess 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
Tiquid.

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 Toop 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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BASES (continued)

RCS Loops —MODE 5, Loops Filled
B 3.4.7

LCO
(continued)

maintained subcooled, and boron stratification affecting
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 ft3; 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
lTow 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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BASES (continued)

RCS Loops —MODE 5, Loops Filled.
B 3.4.7

LCO
(continued)

an adequate water level and is OPERABLE in accordance with
the SG Tube Surveillance Program.

An OPERABLE RCS.Toop 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.l 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 Regquired Action A.l or Required

Action A.2 will restore redundant decay heat removal paths.
The immediate Completion Times reflect the importance of
mainta;ning the availability of two paths for decay heat
removal.

B.1 and B.?

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 Toop 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 Toop 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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BASES

(continued)

RCS Loops —MODE 5, Loops Not Fiiled
B 3.4.8

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)
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.
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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 Toops 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.l

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 Tess than required to meet the minimum SDM

of LCO 3.1.2 is required to assure continued safe
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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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BASES (continued)

AC Sources — Shutdown
B 3.8.2

ACTIONS
(continued)

With the offsite circuit not available to the reguired 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
1imit 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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BASES (continued)

AC Sources — Shutdown
B 3.8.2

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
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 paralieled
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
assembiies. 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
thehcorresponding 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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BASES

(continued)

DC Sources — Shutdown
B 3.8.5

ACTIONS

A.l. 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
1imit 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 injtiated 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 Toss 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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BASES (continued)

DC Sources - Shutdown
B 3.8.5

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.1l

If the battery cell parameters cannot be maintained within
Category A Timits, the short term capability of the battery
is also degraded and the battery must be declared
inoperable.

SURVEILLANCE
REQUIREMENTS

SR _3.8.5.1

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.

SAN ONOFRE--UNIT 3

B 3.8-59 Amendment No.



BASES

Inverters — Shutdown
' B 3.8.8

(continued)

ACTIONS

A1, A.2.1, A.2.2, A.2.3, and A.2.4 (continued)

reactivity additions that could result in Toss 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 wiil 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.
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Inverters — Shutdown
B 3.8.8

BASES  (continued)

ACTIONS A1, 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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BASES

(continued)

Distribution Systems — Shutdown
B 3.8.10

ACTIONS

A.l, 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 1imit 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 MIC 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 prov1de 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.
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BASES (continued)

Distribution Systems — Shutdown
B 3.8.10

ACTIONS

A.l, 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
REQUIREMENTS

SR 3.8.10.1

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 contro]l
room that alert the operator to subsystem malfunctions.

REFERENCES

1. UFSAR, Chapter 6.
2. UFSAR, Chapter 15.
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BASES (continued)

Boron Concentration
B 3.9.1

LCO
(continued)

COLR ensures a core ke of < 0.95 is maintained during
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 (SDMf-—Tav > 200°F," and

LCO 3.1.2, "SHUTDOWN MARGIN-T,, < 200°F," ensure that an
adequate amount of negative reactivity is available to shut
down the reactor and to maintain it subcritical.

ACTIONS

A.1l 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 Timited 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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BASES (continued)

Nuclear Instrumentation
B 3.9.2

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. o
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
?1ant 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.
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BASES (continued)

SDC and Coolant Circulation-—High Water Level
B 3.9.4

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 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 > 20 feet
above the top of the reactor pressure vessel flange,
or, for core alterations, > 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 Tow pressure safety injection pump to provide
shutdown cooling flow.

APPLICABILITY

One SDC loop must be in operation in MODE 6, with the water
Tevel > 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 Toop requirements are met by having one SDC loop
OPERABLE and in operation, except as permitted in the Note
to the LCO. :
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BASES (continued)

SDC and Coolant Circulation—High Water Level
B 3.9.4

ACTIONS
(continued)

A.l

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 1imit 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 reguirements 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.
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SDC and Coolant Circulation— Low Water Leve]l
B 3.9.5

BASES (continued)

ACTIONS A.1 and A.2

When two SDC Toops 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 Toop is required to be OPERABLE and
in operation. An immediate Completion Time is necessary for
an operator to initiate corrective actions. D

B.1

When one Toop of the SDC is operable with requirements 1-8
satisfied and the SDC Toop becomes inoperable or any of the
8 requirements are not met, actions shall be immediately
initiated to establish a water Tevel > 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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BASES (continued)

SDC and Coolant Circulation— Low Water Level
B 3.9.5

ACTIONS
(continued)

C.2

If no SDC Toop 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
REQUIREMENTS

SR _3.9.5.1

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
Tevel in the vicinity of the reactor vessel nozzles, the SDC
Toop 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 Toops 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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