(WOG-160, Rev. 0) TSTF-438

Industry/TSTF Standard Technical Specification Change Traveler

Clarify Exception Notes to be Consistent with the Requirement Being Excepted
NUREGs Affected: ] 1430 [ 1431 [ 1432 1433 1 1434

Classification: 3) Editorial Change Recommended for CLIIP?: No

Priority: 4)Edit/Bases

Simple or Complex Change: Simple

Industry Contact:  Wideman, Steve (316) 364-4037 stwidem@wcnoc.com

1.0 Description

Revise the Notes to LCO 3.4.5, 3.4.6, 3.4.7,3.4.8, 3.9.5, and 3.9.6 so that the Notes are a clear exception to the
LCO requirement and cannot be misinterpreted as a restriction instead of an allowance.

2.0 Proposed Change

The LCO Notes are revised to state that the pump that is required to be in operation "may be removed from
operation." This wording is a clear exception to the LCO and is clearly an allowance instead of a prohibition.

3.0 Background

ITSLCO 3.4.5,3.4.6,3.4.7,3.4.8,3.9.5, and 3.9.6 require an RCS or RHR loop to be in operation. These
LCOs contain notes that allow the operating loop to be stopped for a period of time to perform required
activities. In Revision 1 of the ITS NUREGs, these Notes were worded inconsistently. Some Notes stated
that the pump could be "de-energized," others stated that the pump could be "removed from operation." The
Bases also referred to the pump being "stopped.” TSTF-153 revised the Notes to state that the pump "may not
be in operation,” as a direct exception to the requirement to "be in operation." TSTF-153 was approved by the

NRC April 11, 1997.

Subsequent to the approval of TSTF-153, a consensus was reached between the NRC and the Industry that
this wording was confusing. The Notes could be read as a prohibition, i.e., the pump must be stopped, instead
of the intended meaning that the pump may be stopped. Prior to finalization of Revision 2 of the ITS
NUREGsS in April, 2001, the NRC proposed a revision to the Note wording to address these concerns. The
NRC proposed to revise the Notes to state the pump "may be not in operation." This wording was included in
Revision 2 of the ITS NUREGs, however, the Revision 2 Bases still retained the TSTF-153 wording.

In addition, approved TSTF-349, Revision 1, added a similar Note to LCO 3.9.6 but used the wording "pump
may be de-energized." This wording is in Revision 2 of the ITS NUREGs.

The wording proposed in TSTF-153 and TSTF-349, and the altered wording included in Revision 2 of the ITS
NUREGS does not eliminate the confusing and inconsistent wording in the Note. Also, the Revision 2 LCO
Notes and the Bases for those Notes are inconsistent.

The intent of the LCO Notes in ITS Revision 1, TSTF-153, TSTF-349, and ITS Revision 2 is the same. In all
cases, the Note allows a temporary exception to the requirement to have a cooling loop in operation. This
revision is necessary to elimination confusion created by TSTF-153 and to correct an inconsistency in ITS
Revision 2 between the wording of the LCO Notes and the corresponding Bases.
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4.0 Technical Analysis

The proposed change is editorial and does not change the intent of the Technical Specifications or Bases. The
change provides consistent terminology between the Technical Specifications and Bases and between
Specifications.

5.0 Regulatory Analysis
5.1 No Significant Hazards Consideration

The TSTF has evaluated whether or not a significant hazards consideration is involved with the proposed
generic change by focusing on the three standards set forth in 10 CFR 50.92, “Issuance of amendment,” as
discussed below:

1. Does the proposed change involve a significant increase in the probability or consequences of an accident
previously evaluated?

Response: No.

The proposed change revises certain notes to clarify that the notes are an exception to the LCO. The
change also makes the notes and the associated Bases consistent. The changes does not alter the intent of
the existing notes, does not affect any safety analysis assumptions, and does not alter any methods of plant
operation. Therefore, the proposed change does not involve a significant increase in the probability or
consequences of an accident previously evaluated.

2. Does the proposed change create the possibility of a new or different kind of accident from any accident
previously evaluated?

Response: No.

The proposed change revises certain notes to clarify that the notes are an exception to the LCO. The
change also makes the notes and the associated Bases consistent. The changes does not alter the intent of
the existing notes, does not affect any safety analysis assumptions, and does not alter any methods of plant
operation. Therefore, the proposed change does not create the p0551b111ty of a new or different kind of
accident from any previously evaluated.

3. Does the proposed change involve a significant reduction in a margin of safety?

Response: No.

The proposed change revises certain notes to clarify that the notes are an exception to the LCO. The
change also makes the notes and the associated Bases consistent. The changes does not alter the intent of
the existing notes, does not affect any safety analysis assumptions, and does not alter any methods of plant
operation. Therefore, the proposed change does not involve a significant reduction in a margin of safety.

Based on the above, the TSTF concludes that the proposed change presents no significant hazards
consideration under the standards set forth in 10 CFR 50. 92(c) and, accordingly, a finding of “no significant

hazards consideration” is justified.
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5.2 Applicable Regulatory Requirements/Criteria

This change does not affect any regulatory requirements or criteria.

6.0 Environmental Consideration

A review has determined that the proposed change would change a requirement with respect to installation or
use of a facility component located within the restricted area, as defined in 10 CFR 20, or would change an
inspection or surveillance requirement. However, the proposed change does not involve (i) a significant
hazards consideration, (ii) a significant change in the types or significant increase in the amounts of any
effluent that may be released offsite, or (iii) a significant increase in individual or cumulative occupational
radiation exposure. Accordingly, the proposed change meets the eligibility criterion for categorical exclusion
set forth in 10 CFR 51.22(c)(9). Therefore, pursuant to 10 CFR 51.22(b), no environmental impact statement
or environmental assessment need be prepared in connection with the proposed change.

7.0 References

None
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TSTF-438

OG Revision 0

Revision Status: Active

Next Action: NRC

Affected Technical Specifications

LCO 3.4.5

RCS Loops - MODE 3

NUREG(s)- 1430 1431 1432 Only

LCO 3.4.5 Bases

RCS Loops - MODE 3

NUREG(s)- 1430 1431 1432 Only

LCO 3.46

RCS Loops - MODE 4

NUREG(s)- 1430 1431 1432 Only

LCO 3.4.6 Bases

RCS Loops - MODE 4

NUREG(s)- 1430 1431 1432 Only

LCO 3.4.7

RCS Loops - MODE 5, Loops Filled

NUREG(s)- 1430 1431 1432 Only

LCO 3.4.7 Bases

RCS Loops - MODE 5, Loops Filled

NUREG(s)- 1430 1431 1432 Only

LCO 3.48

RCS Loops - MODE 5, Loops Not Filled

NUREG(s)- 1430 1431 1432 Only

LCO 3.4.8 Bases

RCS Loops - MODE 5, Loops Not Filled

NUREG(s)- 1430 1431 1432 Only

S/A 3.9.4 Bases

DHR and Coolant Circulation - High Water Level

NUREG(s)- 1430 Only

LCO 3.94

DHR and Coolant Circulation - High Water Level

NUREG(s)- 1430 Only

LCO 3.9.4 Bases

DHR and Coolant Circuiation - High Water Level

NUREG(s)- 1430 Only

LCO 3.9.5

DHR and Coolant Circulation - Low Water Level

NUREG(s)- 1430 Only

LCO 3.9.5 Bases

DHR and Coolant Circulation - Low Water Level

NUREG(s)- 1430 Only

S/A 3.9.5 Bases

RHR and Coolant Circulation - High Water Level

NUREG(s)- 1431 Only

LCO 3.95

RHR and Coolant Circulation - High Water Level

NUREG(s)- 1431 Only

LCO 3.9.5 Bases

RHR and Coolant Circulation - High Water Level

NUREG(s)- 1431 Only

LCO 3.9.6

RHR and Coolant Circulation - Low Water Level

NUREG(s)- 1431 Only

LCO 3.9.6 Bases

RHR and Coolant Circulation - Low Water Level

NUREG(s)- 1431 Only

S/A 3.9.4 Bases

SDC and Coolant Circulation - High Water Level

NUREG(s)- 1432 Only

LCO 3.94

SDC and Coolant Circulation - High Water Level

NUREG(s)- 1432 Only

LCO 3.9.4 Bases

SDC and Coolant Circulation - High Water Level

NUREG(s)- 1432 Only

LCO 3.95

SDC and Coolant Circulation - Low Water Level

NUREG(s)- 1432 Only

LCO 3.9.5 Bases

SDC and Coolant Circulation - Low Water Level

NUREG(s)- 1432 Only

LCO 3.9.8

RHR - High Water Level

NUREG(s)- 1433 1434 Only
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(WOG-160, Rev. 0) TSTF-438
LCO 3.9.8 Bases RHR - High Water Leve! NUREG(s)- 1433 1434 Only
LCO 3.9.9 RHR - Low Water Level NUREG(s)- 1433 1434 Only
LCO 3.9.9 Bases RHR - Low Water Level NUREG(s)- 1433 1434 Only
LCO 3.4.8 RHR Shutdown Cooling System - Hot Shutdown NUREG(s)- 1433 Only
LCO 3.4.8 Bases RHR Shutdown Cooling System - Hot Shutdown NUREG(s)- 1433 Only
LCO 3.4.9 RHR Shutdown Cooling System - Cold Shutdown NUREG(s)- 1433 Only
LCO 3.4.9 Bases RHR Shutdown Cooling System - Cold Shutdown NUREG(s)- 1433 Only
LCO 3.4.9 RHR Shutdown Cooling System - Hot Shutdown NUREG(s)- 1434 Oniy
LCO 3.4.9 Bases RHR Shutdown Cooling System - Hot Shutdown NUREG(s)- 1434 Only
LCO 3.4.10 RHR Shutdown Cooling System - Cold Shutdown NUREG(s)- 1434 Only
LCO 3.4.10 Bases RHR Shutdown Cooling System - Cold Shutdown NUREG(s)- 1434 Only
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TSTF-438

RCS Loops - MODE 3
345

3.4 REACTOR COOLANT SYSTEM (RCS)

345 RCS Loops - MODE 3

LCO 3.4.5 Both RCS loops shall be OPERABLE and one RCS loop shall be in

operation.

@mouecl Jq’aa
7

- NOTE -
All [Both] reactor coolant pumps (RCPs) may be@peration for
< 8 hours per 24 hours period for the transition to or from the Decay Heat
Removal System, and all [both] RCPs may be de-energized for < 1 hour
per 8 hours period for any other reason, 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 L.CO 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 RCS loop A1 Restore RCS loop to 72 hours
inoperable. OPERABLE status.
B. Required Action and B.1 Be in MODE 4. 12 hours
associated Completion
Time of Condition A not
met.
BWOG STS 345-1 Rev. 2, 04/30/01




TS 7TF-H28

RCS Loops - MODE 4

3.4.6
3.4 REACTOR COOLANT SYSTEM (RCS)
34.6 RCS Loops - MODE 4
LCO 3.4.6 Two loops consisting of any combination of RCS loops and decay heat

removal (DHR) loops shall be OPERABLE and one loop shalil be in
operation.
(gmow& :ﬁw\a
ya
-NOTE- __ "

All reactor coolant pumps (RCPs) may be@ operation for < 8 hours
per 24 hours period for the transition to or from the DHR System, and all
RCPs and DHR pumps may be de-energized for < 1 hour per 8 hours
period for any other reason, 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 4.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One required loop A1 Initiate action to restore a Immediately
inoperable. second loop to
OPERABLE status.
AND
A2
- NOTE -

Oniy required if one DHR
loop is OPERABLE.

Be in MODE 5. 24 hours

BWOG STS 3.46-1 Rev. 2, 04/30/01




TI7TF 438
RCS Loops - MODE 5, Loops Filled
3.4.7
3.47 RCS Loops - MODE 5, Loops Filled
LCO 347 One decay heat removal (DHR) loop shall be OPERABLE and in
operation, and either:
a. One additional DHR loop shall be OPERABLE or

b. The secondary side water level of each steam generator (SG) shall
be > [50]%.

- NOTES -

1. The DHR pump of the loop in operation may be(noiAr) operation for
< 1 hour per 8 hour period provided:
emo ved 4 n,

a. No operations are permitted that would cause introduction into
the RCS, coolant with boron concentration less than requ:red to
meet the SDM of LCO 3.1.1 and

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

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

3. Ali DHR loops may not be in operation during planned heatup to
MODE 4 when at least one RCS loop is in operation.

APPLICABILITY: MODE 5 with RCS loops filled.

BWOG STS 3.4.7 -1 Rev. 2, 04/30/01
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RCS Loops - MODE 5, Loops Not Filled

3438
3.4 REACTOR COOLANT SYSTEM (RCS)
348 RCS Loops - MODE 5, Loops Not Filled
LCO 3.4.8 Both decay heat removal (DHR) loops shall be OPERABLE and one DHR
loop shall be in operation.
(Fermosed From )

- NOTES -
1. Al DHR pumps may be lpotir operation for < 15 minutes when
switching from one loop to another provided:

[a. The maximum RCS temperature is < [160]°F, ]

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 3.1.1 and

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

2.  One DHR loop may be inoperable for < 2 hours for surveillance
testing provided that the other DHR loop is OPERABLE and in
operation.

APPLICABILITY: MODE 5 with RCS loops not filled.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. Onerequired DHR loop | A1 Initiate action to restore Immediately
inoperable. DHR loop to OPERABLE
status.

BWOG STS 3.4.8-1 Rev. 2, 04/30/01




3.9 REFUELING OPERATIONS

3.94

LCO 3.9.4

The required DHR loop may be

TS7r-423

DHR and Coolant Circulation - High Water Level

3.94

Decay Heat Removal (DHR) and Coolant Circulation - High Water Level

One DHR loop shall be OPERABLE and in operation.
(Temoved depm )

- NOTE -

operation for < 1 hour per 8 hours

period, provided no operations are permitted that would cause
introduction into the Reactor Coolant System, coolant with boron
concentration less than that required to meet the minimum required
boron concentration of LCO 3.9.1.

APPLICABILITY:

flange.

ACTIONS

MODE 6 with the water level > 23 ft above the top of reactor vessel

CONDITION REQUIRED ACTION COMPLETION TIME
A. DHR loop requirements | A.1 Suspend operations that Immediately
not met. would cause introduction
into the RCS, coolant with
boron concentration less
than required to meet the
boron concentration of
LCO 3.9.1.
AND
A2 Suspend loading irradiated | Immediately
fuel assemblies in the
core.
AND
A3 Initiate action to satisfy Immediately
DHR loop requirements.
AND

BWOG STS

3.94-1

Rev. 2, 04/30/01




TETFH38

DHR and Coolant Circulation - Low Water Level
3.9.5

3.9 REFUELING OPERATIONS

3.9.5 Decay Heat Removal (DHR) and Coolant Circulation - Low Water Level

LCO 3.95 Two DHR loops shall be OPERABLE, and one DHR loop shall be in
operation.

(removed from ogf/m-//'on)
A

.~ NOTES -
1. All DHR pumps may be Qe-epergizedjfor < 15 minutes when
switching from one train to another provided:

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

b. No operations are permitted that would cause a reduction of the
Reactor Coolant System boron concentration, and

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

2. One required DHR loop may be inoperable for up to 2 hours for
surveillance testing, provided that the other DHR loop is OPERABLE
and in operation.

APPLICABILITY: MODE 6 with the water level < 23 ft above the top of reactor vessel

flange.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. Less than required A1 Initiate action to restore Immediately
number of DHR loops DHR loop toc OPERABLE
OPERABLE. status.
OR
A2 Initiate action to establish Immediately
> 23 ft of water above the
top of reactor vessel
flange.

BWOG STS 3.95-1 Rev. 2, 04/30/01




BASES

T 7F-H38

RCS Loops - MODE 3
B345

LCO (continued)

natural circulation flow provides adequate removal. A minimum of one
running RCP_meets the LCO requirement for one loop in operation.

The Note permitsa limited period of operation without RCPs. All RCPs
may(ngflbe frrbperation for < 8 hours per 24 hour period for the transition
to or from the Decay Heat Removal (DHR) System, and otherwise may
be de-energized for < 1 hour per 8 hour period. This means that natural
circulation has been established. When in natural circulation, boron
reduction with coolant at boron concentrations less than required to
assure the SDM of LCO 3.1.1, 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 RCP or DHR
pump forced circulation (e.g., change operation from one DHR train to
the other, to perform surveillance or startup testing, to perform the
transition to and from DHR 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 RCS loop consists of at least one OPERABLE RCP 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 Ioop is required to be OPERABLE but not in operation for redundant
heat removal capability.

Operation in other MODES is covered by:

LCO3.4.4, "RCS Loops- MODES 1and2,"

LCO 3.4.6, "RCS Loops-MODE 4,"

LCO 3.47, "RCS Loops - MODE 5, Loops Filled,"

LCO 3.4.8, "RCS Loops - MODE 5, LLoops Not Filled,"

LCO 3.9.4, "Decay Heat Removal (DHR) and Coolant
Circulation - High Water Level" (MODE 6), and

BWOG STS
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TETF-438

RCS Loops - MODE 4

B 3.4.6

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B34.6 RCS Loops - MODE 4

BASES

BACKGROUND In MODE 4, the primary function of the reactor coolant is the removal of
decay heat and transfer of this heat to the steam generators (SGs) or
decay heat removal (DHR) heat exchangers. The secondary function of
the reactor coolant is to act as a carrier for soluble neutron poison, boric
acid.
In MODE 4, either reactor coolant pumps (RCPs) or DHR pumps can be
used for coolant circulation. The number of pumps in operation can vary
to suit the operational needs. The intent of this LCO is to provide forced
flow from at least one RCP or one DHR pump for decay heat removal
and transport. The flow provided by one RCP or one DHR pump is
adequate for heat removal. The other intent of this LCO is to require that
two paths (loops) be available to provide redundancy for heat removal.

APPLICABLE No safety analyses are performed with initial condition in MODE 4.

SAFETY

ANALYSES RCS Loops - MODE 4 satisfies Criterion 4 of 10 CFR 50.36(c)(2)(ii).

LCO The purpose of this LCO is to require that two loops, RCS or DHR, be

OPERABLE in MODE 4 and one of these loops be in operation. The
LCO allows the two loops that are required to be OPERABLE to consist
of any combination of RCS or DHR System loops. Any one loop in
operation provides enough flow to remove the decay heat from the core
with forced circulation. The second loop that is required to be
OPERABLE provides redundant paths for heat removal.

yermoved &mna
The Note permits/a limited period of operation without RCPs. All RCPs
may £l be (B Gperation for < 8 hours per 24 hour period for the transition
to or from the DHR System and otherwise may be de-energized for
< 1 hour per 8 hour period. This means that naturai circulation has been
established using the SGs. The Note prohibits boron dilution with coolant
at boron concentrations less than required to assure the SDM of LCO
3.1.1 is maintained when forced flow is stopped because an even
concentration distribution cannot be ensured. Core outlet temperature is
to be maintained at least 10°F below saturation temperature so that no
vapor bubble may form and possibly cause a natural circulation flow
obstruction.

BWOG STS B346-1 Rev. 2, 04/30/01
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RCS Loops - MODE 5, Loops Filled
B 347

BASES
APPLICABLE No safety analyses are performed with initial conditions in MODE 5.
SAFETY
ANALYSES RCS Loops - MODE 5 (Loops Filled) satisfies Criterion 4 of
10 CFR 50.36(c)(2)(ii).
LCO The purpose of this LCO is to require that at least one of the DHR loops

be OPERABLE and in operation with an additional DHR loop OPERABLE
or both SGs with secondary side water level > [50]%. One DHR loop
provides sufficient forced circulation to perform the safety functions of the
reactor coolant under these conditions. The second DHR loop is
normaily maintained as a backup to the operating DHR loop to provide
redundancy for decay heat removal. However, if the standby DHR loop is
not OPERABLE, a sufficient alternate method of providing redundant
heat removal paths is to provide both SGs with their secondary side water
levels > [50]%. Should the operating DHR loop fail, the SGs couid be

used to remove the decay heat. m
Note 1 permits the DHR pumps to e} be é operation for up to 1 hour per

8 hour period. The circumstances for stopping both DHR trains are to be
limited to situations where: (a) Pressure and temperature increases can
be maintained well within the allowable pressure (P/T and low
temperature overpressure protection) and 10°F subcooling limits or

(b) Alternate heat paths through the SGs are in operation.

The Note prohibits boron dilution with coolant at boron concentrations
less than required to assure the SDM of LCO 3.1.1 is maintained when
DHR 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 generators are used as a backup for decay heat removal and, 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 DHR pump
forced circulation. This is permitted to change operation from one DHR
train to the other, perform surveillance or startup testing, perform the
transition to and from the DHR System, or to avoid operation below the
RCP minimum NPSH limit. The time period is acceptable because
natural circulation is acceptable for heat removal, the reactor coolant
temperature can be maintained subcooled, and boron stratification
affecting reactivity control is not expected.

BWOG STS
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BASES

TSTF-432

RCS Loops - MODE 5, Loops Not Filled
B3.4.8

LCO (continued)

decay heat removal pump meets the LCO requirement for one loop in
operation. An additional DHR loop is required to be OPERABLE to

provide redundancy for heat removal. (Femoved Fom)

Note 1 permits the DHR pumps to@be(ﬁlﬁperation for < 15 minutes
when switching from one train to the other. The circumstances for
stopping both DHR pumps are to be limited to situations where the
outage time is short [and temperature is maintained < [160]°F]. The Note
prohibits boron dilution with coolant at boron concentrations less than
required to assure the SDM of LCO 3.1.1 is maintained or draining
operations when DHR forced flow is stopped.

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

An OPERABLE DHR loop is composed of an OPERABLE DHR pump
capable of providing forced flow to an OPERABLE DHR heat exchanger.
DHR 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 DHR System.

Operation in other MODES is covered by:

LCO3.44, "RCS Loops- MODES 1and2,"

LCO 3.4.5, "RCS Loops-MODE 3"

LCO 346, "RCS Loops-MODE4,"

LCO 3.4.7, "RCS Loops - MODE 5, Loops Filled,"

LCO 3.9.4, "Decay Heat Removal (DHR) and Coolant Circulation -
High Water Level" (MODE 6), and

LCO 3.9.5, "Decay Heat Removal (DHR) and Coolant Circulation -
Low Water Level" (MODE 6).

ACTIONS

Al

If one required DHR loop is inoperable, redundancy for heat removal is
lost. Required Action A.1 is to immediately initiate activities to restore a
second loop to OPERABLE status. The immediate Completion Time

BWOG STS

B348-2 Rev. 2, 04/30/01
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DHR and Coolant Circulation - High Water Level
B3.9.4

B 3.9 REFUELING OPERATIONS

B394 Decay Heat Removal (DHR) and Coolant Circulation - High Water Level

BASES

BACKGROUND The purposes of the DHR System in MODE 6 are to remove decay heat
and sensible heat from the Reactor Coolant System (RCS), as required
by GDC 34, to provide mixing of borated coolant, to provide sufficient
coolant circulation to minimize the effects of a boron dilution accident,
and to prevent boron stratification (Ref. 1). Heat is removed from the
RCS by circulating reactor coolant through the DHR heat exchanger(s),
where the heat is transferred to the Component Cooling Water System
via the DHR heat exchanger(s). The coolant is then returned to the RCS
via the RCS cold leg(s). Operation of the DHR System for normal
cooldown or decay heat removal is manually accomplished from the
control room. The heat removal rate is adjusted by control of the fiow of
reactor coolant through the DHR heat exchanger(s) and bypassing the
heat exchanger(s). Mixing of the reactor coolant is maintained by this
continuous circulation of reactor coolant through the DHR System.

APPLICABLE If the reactor coolant temperature is not maintained below 200°F, boiling
SAFETY of the reactor coolant could resuit. This could lead to inadequate cooling
ANALYSES of the reactor fuel as a result of a loss of coolant in the reactor vessel.

Additionally, boiling of the reactor coolant could lead to a reduction in
boron concentration in the coolant due to boron plating out on
components near the areas of the boiling activity, and because of the
possible addition of water to the reactor vessel with a lower boron
concentration than is required to keep the reactor subcritical. The loss of
reactor coolant and the reduction in boron concentration in the reactor
coolant would eventually challenge the integrity of the fuel cladding,
which is a fission product barrier. One train of the DHR System is
required to be operational in MODE 6, with the water level > 23 ft above
the top of the reactor vessel flange, to prevent this challenge. The

LCO does permit fe-enezgizinglthe DHR pump¥for short durations under
the condition that the boron concentration is not diluted. This conditional

540/70"’; de-energizing)of the DHR pump does not result in a challenge to the
fission product barrier. @Ee removed 4epan O/x,,.l.un

The DHR System satisfies Criterion 4 of 10 CFR 50.36(c)(2)(ii).

LCO Only one DHR loop is required for decay heat removai in MODE 6, with a
water level > 23 ft above the top of the reactor vessel flange. Only one
DHR loop is required to be OPERABLE because the volume of water
above the reactor vessel flange provides backup decay heat removal

BWOG STS B39.4-1 Rev. 2, 04/30/01
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DHR and Coolant Circulation - High Water Level
B 3.9.4

BASES
LCO (continued)

capability. At least one DHR loop must be OPERABLE and in operation
to provide:

a. Removal of decay heat,
b.  Mixing of borated coolant to minimize the possibility of criticality, and
c. Indication of reactor coolant temperature.

An OPERABLE DHR loop includes a DHR pump, a heat exchanger,
valves, piping, instruments, and controls to ensure an OPERABLE flow
path and to determine the low end temperature. The flow path starts in
one of the RCS hot legs and is returned to the RCS cold legs.

Additionally, each DHR loop is considered OPERABLE if it can be
manually aligned (remote or local) in the shutdown cooling mode for
removal of decay heat. Operation of one subsystem can maintain the
reactor coolant temperature as required.

Fermoved The LCO is modified by a Note that allows the required DHR loop to@
frorm be{irj operation for up to 1 hour in an 8 hour period, provided no
operations are permitted that would dilute the RCS boron concentration

introduction of coolant into the RCS with boron concentration less than
required to meet the minimum boron concentration of LCO 3.9.1. Boron
concentration reduction with coolant at boron concentrations less than
required to assure the RCS boron concentration is maintained is
prohibited because uniform concentration distribution cannot be ensured
without forced circulation. This permits operations such as core mapping
or alterations in the vicinity of the reactor vessel hot leg nozzles and RCS
to DHR isolation valve testing. During this 1 hour period, decay heat is
removed by natural convection to the large mass of water in the refueling
cavity.

APPLICABILITY One DHR loop must be OPERABLE and in operation in MODE 6, with the
water level > 23 ft above the top of the reactor vessel flange, to provide
decay heat removal. The 23 ft water level was selected because it
corresponds to the 23 ft requirement established for fuel movement in
LCO 3.9.6, "Refueling Canal Water Level." Requirements for the DHR
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). DHR loop requirements in MODE 6, with the water
level < 23 ft above the top of the reactor vessel flange, are located in

BWOG STS B3.94-2 Rev. 2, 04/30/01
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TSTF-H28

DHR and Coolant Circulation - Low Water Level
B 3.95

LCO (continued)

c. Indication of reactor coolant temperature.

This LCO is modified by a Note that allows one DHR loop to be
inoperable for a period of 2 hours provided the other loop is OPERABLE
and in operation. Prior to declaring the loop inoperable, consideration
should be given to the existing plant configuration. This consideration
should include that the core time to boil is short, there is no draining
operation to further reduce RCS water level and that the capability exists
to inject borated water into the reactor vessel. This permits surveillance
tests to be performed on the inoperable loop during a time when these
tests are safe and possible.

This LCO is modified by a Note that permits the DHR pumps to be @
gized for < 15 minutes when switching from one train to another.

he circumstances for stopping both DHR pumps are to be limited to

situations when the outage time is short [and the core outlet temperature

is maintained > 10 degrees F below saturation temperature]. The Note

prohibits boron dilution of draining operations when DHR forced flow is

stopped.

An OPERABLE DHR loop consists of a DHR pump, a heat exchanger,

valves, piping, instruments, and controls to ensure an OPERABLE flow
path and to determine the low end temperature. The flow path starts in
one of the RCS hot legs and is returned to the RCS cold legs.

APPLICABILITY

Two DHR loops are required to be OPERABLE, and one in operation in
MODE 6, with the water level < 23 ft above the top of the reactor vessel
flange, to provide decay heat removal. Requirements for the DHR
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). DHR loop requirements in MODE 6, with the water
level > 23 ft above the top of the reactor vessel flange, are located in
LCO 3.9.4, "Decay Heat Removal (DHR) and Coolant Circulation - High
Water Level."

ACTIONS

AlandA2

With fewer than the required loops OPERABLE, action shall be
immediately initiated and continued until the DHR loop is restored to
OPERABLE status or until > 23 ft of water level is established above the
reactor vessel flange. When the water level is established at > 23 ft
above the reactor vessel flange, the Applicability will change to that of

BWOG STS
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TSTF-438
RCS Loops - MODE 3
345

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.5 RCS Loops - MODE 3

LCO 3.4.5

[Two] RCS loops shall be OPERABLE and either:

a. [Two] RCS loops shall be in operation when the Rod Control System
is capable of rod withdrawal or

b. One RCS loop shall be in operation when the Rod Control System is
not capable of rod withdrawal.

- NOTE -
All reactor coolant pumps may be {iokdfl operation for < 1 hour per 8 hour

period provided: ve voved From

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 | A1 Restore required RCS 72 hours
inoperable. loop to OPERABLE status.
B. Required Action and B.1 Be in MODE 4. 12 hour
associated Completion
Time of Condition A not
met.
WOG STS 345-1 Rev. 2, 04/30/01




3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.6 RCS Loops - MODE 4

TETF-438
RCS Loops - MODE 4
346

I.CO 3.4.6 Two loops consisting of any combination of RCS loops and residual heat
removal (RHR) loops shall be OPERABLE, and one loop shall be in
operation.

- NOTES -

All reactor coolant pumps (RCPs) and RHR pumps may be @ m

operation 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.

No RCP shall be started with any RCS cold leg temperature

< [275°F] [Low Temperature Overpressure Protection (LTOP)
arming temperature specified in the PTLR] unless the secondary
side water temperature of each steam generator (SG) is < [50]°F
above each of the RCS cold leg temperatures.

APPLICABILITY: MODE 4.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One required loop A1 Initiate action to restore a immediately
inoperable. second loop to
OPERABLE status.
AND
WOG STS 3.46-1 Rev. 2, 04/30/01
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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 347

APPLICABILITY:

WOG STS

One residual heat removal (RHR) loop shall be OPERABLE and in
operation, and either:

a.

b.

The non-operating RHR loop shall be OPERABLE or

The secondary side water level of at least [two] steam generators
(SGs) shall be > [17]%.

- NOTES -

The RHR pump of the loop in operation may be(pélih)operation for
< 1 hour per 8 hour period provided: m

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.

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

No reactor coolant pump shall be started with one or more RCS coid
leg temperatures < [275°F] [Low Temperature Overpressure
Protection (LTOP) arming temperature specified in the PTLR] unless
the secondary side water temperature of each SG is < [50]°F above
each of the RCS cold leg temperatures.

All RHR loops may be removed from operation during planned
heatup to MODE 4 when at least one RCS loop is in operation.

MODE 5 with RCS Loops Filled

3.4.7-1 Rev. 2, 04/30/01
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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 Both residual heat removal (RHR) loops shall be OPERABLE and one

RHR loop shali be in operation.

yemoved 1
Jromr |
[

- NOTES -

All RHR pumps may be operation for < 15 minutes when

switching from one loop 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 3.1.1, and

¢. No draining operations to further reduce the RCS water volume

are permitted.

One RHR loop may be inoperable for < 2 hours for surveillance
testing provided that the other RHR loop is OPERABLE and in

operation.

APPLICABILITY: MODE 5 with RCS loops not filled.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One required RHR loop [ A.1 Initiate action to restore Immediately
inoperable. RHR loop to OPERABLE
status.
WOG STS 3.48-1 Rev. 2, 04/30/01




3.9 REFUELING OP

TETF428

RHR and Coolant Circulation - High Water Level

ERATIONS

3.9.5

3.9.5 Residual Heat Removal (RHR) and Coolant Circulation - High Water Level

LCO 3.9.5

One RHR loop shall be OPERABLE and in operation.

— - NOTE -
The required RHR loop may?@operation for < 1 hour per 8 hour
ors

period, provided no operations are permitted that would cause
introduction into the Reactor Coolant System, coolant with boron
concentration less than that required to meet the minimum required

APPLICABILITY:

boron concentration of LCO 3.9.1.

MODE 6 with the water level > 23 ft above the top of reactor vessel

flange.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. RHRloop requirements | A1 Suspend operations that Immediately
not met. would cause introduction
into the RCS, coolant with
boron concentration less
than required to meet the
boron concentration of
LCO 3.9.1.
AND
A2 Suspend loading irradiated | Immediately
fuel assemblies in the
core.
AND
A3 Initiate action to satisfy Immediately
RHR loop requirements.
AND

WOG STS
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RHR and Coolant Circulation - Low Water Level
3.9.6

3.9 REFUELING OPERATIONS

3.9.6 Residual Heat Removal (RHR) and Coolant Circulation - Low Water Level

L.CO 3.9.6 Two RHR loops shall be OPERABLE, and one RHR loop shall be in
operation.

- NOTES -
1. All RHR pumps may bfor < 15 minutes when

switching from one train to another provided:

yemowved from
ope retfion

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

b. No operations are permitted that would cause a reduction of the
Reactor Coolant System boron concentration, and

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

2.  One required RHR loop may be inoperable for up to 2 hours for
surveillance testing, provided that the other RHR loop is OPERABLE
and in operation.

APPLICABILITY: MODE 6 with the water level < 23 ft above the top of reactor vessel

flange.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. Less than the required A1 Initiate action to restore Immediately
number of RHR loops required RHR loops to
OPERABLE. OPERABLE status.
OR
A2 Initiate action to establish Immediately
> 23 ft of water above the
top of reactor vessel
flange.

WOG STS 3.96-1 Rev. 2, 04/30/01




BASES

TS TF428

RCS Loops - MODE 3
B3.4.5

APPLICABLE SAFETY ANALYSES (continued)

Failure to provide decay heat removal may result in challenges to a
fission product barrier. The RCS loops are part of the primary success
path that functions or actuates to prevent or mitigate a Design Basis
Accident or transient that either assumes the failure of, or presents a
challenge to, the integrity of a fission product barrier.

RCS Loops - MODE 3 satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO

The purpose of this LCO is to require that at least [two] RCS loops be
OPERABLE. In MODE 3 with the Rod Control System capable of rod
withdrawal, [two] RCS loops must be in operation. [Two] RCS loops are
required to be in operation in MODE 3 with the Rod Control System
capable of rod withdrawal due to the postulation of a power excursion
because of an inadvertent control rod withdrawal. The required number
of RCS loops in operation ensures that the Safety Limit criteria will be
met for all of the postulated accidents.

When the Rod Control System is not capable of rod withdrawal, only one
RCS loop in operation is necessary to ensure removal of decay heat from
the core and homogenous boron concentration throughout the RCS. An
additional RCS loop is required to be OPERABLE to ensure that safety
analyses limits are met. (removed Fom)

The Note permits all RCPs to(ﬁ be@fperation for < 1 hour per 8 hour
period. The purpose of the Note is to perform tests that are designed to
validate various accident analyses values. One of these tests is
validation of the pump coastdown curve used as input to a number of
accident analyses including a loss of flow accident. This test is generally
performed in MODE 3 during the initial startup testing program, and as
such should only be performed once. If, however, changes are made to
the RCS that would cause a change to the flow characteristics of the
RCS, the input values of the coastdown curve must be revalidated by
conducting the test again. Anocther test performed during the startup
testing program is the validation of rod drop times during cold conditions,
both with and without flow.

The no flow test may be performed in MODE 3, 4, or 5 and requires that
the pumps be stopped for a short period of time. The Note permits the
stopping of the pumps in order to perform this test and validate the
assumed analysis values. As with the validation of the pump coastdown
curve, this test should be performed only once unless the flow
characteristics of the RCS are changed. The 1 hour time period specified
is adequate to perform the desired tests, and operating experience has

WOG STS
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RCS Loops - MODE 4
B3.4.6

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B3.4.6 RCS Loops - MODE 4

BASES

BACKGROUND

In MODE 4, the primary function of the reactor coolant is the removal of
decay heat and the transfer of this heat to either the steam generator
(SG) secondary side coolant or the component cooling water via the
residual heat removal (RHR) heat exchangers. The secondary function
of the reactor coolant is to act as a carrier for soluble neutron poison,
boric acid.

The reactor coolant is circulated through [four] RCS loops connected in
parallel to the reactor vessel, each loop containing an SG, a reactor
coolant pump (RCP), and appropriate flow, pressure, level, and
temperature instrumentation for control, protection, and indication. The
RCPs circulate the coolant through the reactor vessel and SGs at a
sufficient rate to ensure proper heat transfer and to prevent boric acid
stratification.

In MODE 4, either RCPs or RHR loops can be used to provide forced
circulation. The intent of this LCO is to provide forced flow from at least
one RCP or one RHR loop for decay heat removal and transport. The
flow provided by one RCP loop or RHR loop is adequate for decay heat
removal. The other intent of this LCO is to require that two paths be
available to provide redundancy for decay heat removal.

APPLICABLE
SAFETY
ANALYSES

In MODE 4, RCS circulation is considered in the determination of the time
available for mitigation of the accidental boron dilution event. The RCS
and RHR loops provide this circulation.

RCS Loops - MODE 4 satisfies Criterion 4 of 10 CFR 50.36(c)(2)((ii).

LCO

The purpose of this LCO is to require that at least two loops be
OPERABLE in MODE 4 and that one of these loops be in operation. The
LCO allows the two loops that are required to be OPERABLE to consist
of any combination of RCS loops and RHR loops. Any one loop in
operation provides enough flow to remove the decay heat from the core
with forced circulation. An additional loop is required to be OPERABLE

to provide redundancy for heat removal. w

Note 1 permits all RCPs or RHR pumps to@beoperation for
< 1 hour per 8 hour period. The purpose of the Note is to permit tests
that are designed to validate various accident analyses values. One of

WOG STS
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TSTF-438
RCS Loops - MODE 5, Loops Filled

B3.4.7

BASES
APPLICABLE In MODE 5, RCS circulation is considered in the determination of the time
SAFETY available for mitigation of the accidental boron dilution event. The RHR
ANALYSES loops provide this circulation.

RCS Loops - MODE 5 (Loops Filled) satisfies Criterion 4 of

10 CFR 50.36(c)(2)(ii).
LCO The purpose of this LCO is to require that at least one of the RHR loops

be OPERABLE and in operation with an additional RHR loop OPERABLE
or two SGs with secondary side water level > [17]%. One RHR loop
provides sufficient forced circulation to perform the safety functions of the
reactor coolant under these conditions. An additional RHR loop is
required to be OPERABLE to meet single failure considerations.
However, if the standby RHR loop is not OPERABLE, an acceptable
alternate method is two SGs with their secondary side water levels

> [17]%. Should the operating RHR loop fail, the SGs could be used to
remove the decay heat via natural circulation. W
Note 1 permits all RHR pumps to(nefl be{floperation < 1 hour per 8 hour
period. The purpose of the Note is to permit tests designed to validate
various accident analyses values. One of the tests performed during the
startup testing program is the validation of rod drop times during cold
conditions, both with and without flow. The no flow test may be
performed in MODE 3, 4, or 5 and requires that the pumps be stopped for
a short period of time. The Note permits stopping of the pumps in order
to perform this test and validate the assumed analysis values. If changes
are made to the RCS that would cause a change to the flow
characteristics of the RCS, the input values must be revalidated by
conducting the test again. The 1 hour time period is adequate to perform
the test, and operating experience has shown that boron stratification is
not likely during this short period with no forced flow.

Utilization of Note 1 is permitted provided the following conditions are
met, along with any other conditions imposed by initial startup test
procedures:

a. No operations are permitted that would dilute the RCS boron
concentration with coolant with boron concentrations less than
required to meet SDM of LCO 3.1.1, therefore maintaining the
margin to criticality. Boron reduction with coolant at boron
concentrations less than required to assure SDM is maintained is
prohibited because a uniform concentration distribution throughout
the RCS cannot be ensured when in natural circulation and

WOG STS
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RCS Loops - MODE 5, Loops Not Filled
B3.4.8

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B34.8 RCS Loops - MODE 5, Loops Not Filled

BASES

BACKGROUND In MODE 5 with the RCS loops not filled, the primary function of the
reactor coolant is the removal of decay heat generated in the fuel, and
the transfer of this heat to the component cooling water via the residual
heat removal (RHR) heat exchangers. The steam generators (SGs) are
not available as a heat sink when the loops are not filled. The secondary
function of the reactor coolant is to act as a carrier for the soluble neutron
poison, boric acid.

in MODE 5 with loops not filled, only RHR pumps can be used for coolant
circulation. The number of pumps in operation can vary to suit the
operational needs. The intent of this LCO is to provide forced flow from
at least one RHR pump for decay heat removal and transport and to
require that two paths be available to provide redundancy for heat
removal.

APPLICABLE In MODE 5, RCS circulation is considered in the determination of the time

SAFETY available for mitigation of the accidental boron dilution event. The RHR

ANALYSES loops provide this circulation. The flow provided by one RHR loop is
adequate for heat removal and for boron mixing.

RCS loops in MODE 5 (loops not filled) satisfies Criterion 4 of
10 CFR 50.36(c)(2)(ii).

LCO The purpose of this LCO is to require that at least two RHR loops be
OPERABLE and one of these loops be in operation. An OPERABLE loop
is one that has the capability of transferring heat from the reactor coolant
at a controlled rate. Heat cannot be removed via the RHR System unless
forced flow is used. A minimum of one running RHR pump meets the
LCO requirement for one loop in operation. An additional RHR loop is

required to be OPERABLE to meet single failure consii i iiiions.

Note 1 permits all RHR pumps to@be@operaﬁon for < 15 minutes
when switching from one loop to another. The circumstances for
stopping both RHR pumps are to be limited to situations when the outage
time is short [and 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 SDM of LCO 3.1.1 is
maintained or draining operations when RHR forced flow is stopped.

WOG STS B348-1 Rev. 2, 04/30/01
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RHR and Coolant Circulation - High Water Level

B 3.9.5

B 3.9 REFUELING OPERATIONS

B 3.95 Residual Heat Removal (RHR) and Coolant Circulation - High Water Level

BASES

BACKGROUND The purpose of the RHR System in MODE 6 is to remove decay heat and
sensible heat from the Reactor Coolant System (RCS), as required by
GDC 34, to provide mixing of borated coolant and to prevent boron
stratification (Ref. 1). Heat is removed from the RCS by circulating
reactor coolant through the RHR heat exchanger(s), where the heat is
transferred to the Component Cooling Water System. The coolant is then
returned to the RCS via the RCS cold leg(s). Operation of the RHR
System for normal cooldown or decay heat removal is manually
accomplished from the control room. The heat removal rate is adjusted
by controlling the flow of reactor coolant through the RHR heat
exchanger(s) and the bypass. Mixing of the reactor coolant is maintained
by this continuous circulation of reactor coolant through the RHR System.

APPLICABLE If the reactor coolant temperature is not maintained below 200°F, boiling
SAFETY of the reactor coolant could result. This could lead to a loss of coolant in
ANALYSES the reactor vessel. Additionally, boiling of the reactor coolant could lead

to a reduction in boron concentration in the coolant due to boron plating
out on components near the areas of the boiling activity. The loss of
reactor coolant and the reduction of boron concentration in the reactor
coolant would eventually challenge the integrity of the fuel cladding,
which is a fission product barrier. One train of the RHR System is
required to be operational in MODE 6, with the water level > 23 ft above
the top of the reactor vessel flange, to prevent this challenge. The

LCO does permit @e-erérgizing|the RHR pumpor short durations, under

the condition that the boron concentration is not diluted. This conditional
g,;,,/,/o;n? @ezrergizing|of the RHR pump does W"Pnoe to the

fission product barrier. To be removed From o  Oevaction

The RHR System satisfies Criterion 4 of 10 CFR 50.36(c)(2)(ii).

LCO Only one RHR loop is required for decay heat removal in MODE 6, with
the water level > 23 ft above the top of the reactor vessel flange. Only
one RHR loop is required to be OPERABLE, because the volume of
water above the reactor vessel flange provides backup decay heat
removal capability. At least one RHR loop must be OPERABLE and in
operation to provide: '

a. Removal of decay heat,

WOG STS B3.9.5-1 Rev. 2, 04/30/01
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RHR and Coolant Circulation - High Water Level
B 3.9.5

BASES
LCO (continued)

b. Mixing of borated coolant to minimize the possibility of criticality, and
c. Indication of reactor coolant temperature.

An OPERABLE RHR loop includes an RHR pump, a heat exchanger,
valves, piping, instruments, and controls to ensure an OPERABLE flow
path and to determine the low end temperature. The flow path starts in
one of the RCS hot legs and is returned to the RCS cold legs.

The LCO is modified by a Note that allows the required operating RHR
loop to [ned befirt operation for up to 1 hour per 8 hour period, provided no
operations are permitted that would dilute the RCS boron concentration
introduction of coolant into the RCS with boron concentration less than
required to meet the minimum boron concentration of LCO 3.9.1. Boron
concentration reduction with coolant at boron concentrations less than
required to assure the RCS boron concentration is maintained is
prohibited because uniform concentration distribution cannot be ensured
without forced circulation. This permits operations such as core mapping
or alterations in the vicinity of the reactor vessel hot leg nozzles and RCS
to RHR isolation valve testing. During this 1 hour period, decay heat is
removed by natural convection to the large mass of water in the refueling
cavity.

APPLICABILITY One RHR loop must be OPERABLE and in operation in MODE 6, with the
water level > 23 ft above the top of the reactor vessel flange, to provide
decay heat removal. The 23 ft water level was selected because it
corresponds to the 23 ft requirement established for fuel movement in
LCO 3.9.7, "Refueling Cavity Water Level." Requirements for the RHR
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). RHR loop requirements in MODE 6 with the water
level < 23 ft are located in LCO 3.9.6, "Residual Heat Removal (RHR)
and Coolant Circulation - Low Water Level."

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

Al
If RHR 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
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RHR and Coolant Circulation - Low Water Level
B 3.9.6

B 3.9 REFUELING OPERATIONS

B 3.9.6 Residual Heat Removal (RHR) and Coolant Circulation - Low Water Level

BASES

BACKGROUND The purpose of the RHR System in MODE 6 is to remove decay heat and
sensible heat from the Reactor Coolant System (RCS), as required by
GDC 34, to provide mixing of borated coolant, and to prevent boron
stratification (Ref. 1). Heat is removed from the RCS by circulating
reactor coolant through the RHR heat exchangers where the heat is
transferred to the Component Cooling Water System. The coolant is
then returned to the RCS via the RCS cold leg(s). Operation of the RHR
System for normal cooldown decay heat removal is manually
accomplished from the control room. The heat removal rate is adjusted
by controlling the flow of reactor coolant through the RHR heat
exchanger(s) and the bypass lines. Mixing of the reactor coolant is
maintained by this continuous circulation of reactor coolant through the

RHR System.
APPLICABLE If the reactor coolant temperature is not maintained below 200°F, boiling
SAFETY of the reactor coolant could result. This could lead to a loss of coolant in
ANALYSES the reactor vessel. Additionally, boiling of the reactor coolant could lead

to a reduction in boron concentration in the coolant due to the boron
plating out on components near the areas of the boiling activity. The loss
of reactor coolant and the reduction of boron concentration in the reactor
coolant will eventually challenge the integrity of the fuel cladding, which is
a fission product barrier. Two trains of the RHR System are required to
be OPERABLE, and one train in operation, in order to prevent this
challenge.

The RHR System satisfies Criterion 4 of 10 CFR 50.36(c)(2)(ii).

LCO in MODE 6, with the water level < 23 ft above the top of the reactor
vessel flange, both RHR loops must be OPERABLE. Additionally, one
loop of RHR must be in operation in order to provide:

a. Removal of decay heat,

b. Mixing of borated coolant to minimize the possibility of criticality, and

c. Indication of reactor coolant temperature.

This LCO is modified by a Note that permits the RHR pumps to be @
for < 15 minutes when switching from one train to another.
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RCS Loops - MODE 3

3.4.5
3.4 REACTOR COOLANT SYSTEM (RCS)
34.5 RCS Loops - MODE 3
LCO 345 Two [Both] RCS loops [with at least one reactor coolant pump per loop]

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

All reactor coolant pumps may
8 hours period, provided:

- NOTE -

bengkthj operation for < 1 hour per

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 RCS loop A1 Restore RCS loop to 72 hours
inoperable. OPERABLE status.
B. Required Action and B.1 Be in MODE 4. 12 hours
associated Compietion
Time of Condition A not
met.
C. Two RCS loops C.1 Suspend operations that Immediately

inoperable.
OR

Required RCS loop not
in OPERATION.

would cause introduction
into the RCS, coolant with
boron concentration less
than required to meet
SDM of LCO 3.1.1.

>
Z
O
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3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.6 RCS Loops - MODE 4

JTST7TLH438

RCS Loops - MODE 4
3.4.6

LCO 34.6 Two loops or trains consisting of any combination of RCS loops and
shutdown cooling (SDC) trains shall be OPERABLE and one loop or train
shall be in operation.

- NOTES -

All reactor coolant pumps (RCPs) and SDC pumps may be AgHD
operation for < 1 hour per 8 hours 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
< [285}°F unless:
a. Pressurizer water level is < [60]% or
b. Secondary side water temperature in each steam generator
(SG) is < [100]°F above each of the RCS cold leg
temperatures.
APPLICABILITY:
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One required loop A1l Initiate action to restore a Immediately
inoperable. non-operating loop or train
to OPERABLE status.
AND
CEOG STS 3.46-1 Rev. 2, 04/30/01
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RCS Loops - MODE 5, Loops Filled
3.4.7

3.4 REACTOR COOLANT SYSTEM (RCS)

347 RCS Loops - MODE 5, Loops Filled

LCO 347

APPLICABILITY:

CEOG STS

One shutdown cooling (SDC) train shall be OPERABLE and in operation
and either:

a.

b.

The non-operating SDC train shall be OPERABLE or

The secondary side water level of each steam generator (SG) shalll
be > [25%].

- NOTES -
The SDC pump of the train in operation may be Actdn) operation 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 > 10°F below
saturation temperature.

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

No reactor coolant pump (RCP) shali be started with any RCS cold
leg temperature < [285]°F uniess:

a. The pressurizer water level is < [60]% or

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

Both SDC trains may be not in operation during planned heatup to
MODE 4 when at least one RCS loop is in operation.

MODE 5 with RCS loops filled.

3.4.7-1 Rev. 2, 04/30/01
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RCS Loops - MODE 5, Loops Not Filled

3438
3.4 REACTOR COOLANT SYSTEM (RCS)
3438 RCS Loops - MODE 5, Loops Not Filled
LCO 3.4.8 Both shutdown cooling (SDC) trains shall be OPERABLE and one SDC

train shall be in operation.

Cepoved Fomd)— - NOTES -
1.  Both SDC pumps may@@operation 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 3.1.1 and

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

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

APPLICABILITY: MODE 5 with RCS loops not filled.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One required SDC train | A.1 Initiate action to restore Immediately
inoperable. SDC train to OPERABLE
status.

CEOG STS 3.48-1 Rev. 2, 04/30/01




TELTFH35

SDC and Coolant Circulation - High Water Level

3.94
3.9 REFUELING OPERATIONS
394 Shutdown Cooling (SDC) and Coolant Circulation - High Water Level
LCO 3.94 One SDC loop shall be OPERABLE and in operation.
removed Som - NOTE -
The required SDC loop may be operation for < 1 hour per [8] hours
period, provided no operations are permitted that would cause
introduction into the Reactor Coolant System, coolant with boron
concentration less than that required to meet the minimum required
boron concentration of LCO 3.9.1.
APPLICABILITY: MODE 6 with the water level > 23 ft above the top of reactor vessel
flange. '
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One required SDCloop | A.1 Suspend operations that Immediately
inoperable or not in would cause introduction
operation. into the RCS, coolant with

boron concentration less
than required to meet the
boron concentration of

LCO 3.9.1.
AND
A2 Suspend loading irradiated | Immediately
fuel assemblies in the
core.
AND
A3 Close equipment hatch 4 hours
and secure with [four]
boits.
AND

CEOG STS 3.94-1 Rev. 2, 04/30/01




3.9 REFUELING OPERATIONS

TETH438

SDC and Coolant Circulation - Low Water Level

3.9.5

3.9.5 Shutdown Cooling (SDC) and Coolant Circulation - Low Water Level

LCO 3.9.5

operation.

Two SDC loops shall be OPERABLE, and one SDC loop shall be in

(removed ffpm opera -5703

- NOTES -
All SDC pumps may be {e-enetgizedifor < 15 minutes when

switching from one train to another provided:

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

b. No operations are permitted that would cause a reduction of the
Reactor Coolant System boron concentration and

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

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

APPLICABILITY:

ACTIONS

flange.

MODE 6 with the water level < 23 ft above the top of reactor vessel

CONDITION

REQUIRED ACTION

COMPLETION TIME

A. One SDC loop
inoperable.

A1

Initiate action to restore
SDC loop to OPERABLE
status.

Initiate action to establish
> 23 ft of water above the
top of reactor vessel
flange.

Immediately

Immediately

CEOG 8T8
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RCS Loops - MODE 3
B3.4.5

BASES
LCO (continued)

The Note permits a limited period of operation without RCPs. All RCPs
removed may belnetin operation for < 1 hour per 8 hour period. This means that
$omm 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 RCS loop consists of at least one OPERABLE RCP and
a SG that is OPERABLE in accordance with the Steam Generator Tube
Surveillance Program. A 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 3.44, "RCS Loops-MODES 1and?2,"

LCO 3.4.6, "RCS Loops - MODE 4,"

LCO 3.4.7, "RCS Loops - MODE 5, Loops Filled,"

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).

CEOG STS B345-2 Rev. 2, 04/30/01
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RCS Loops - MODE 4
B34.6

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B34.6 RCS Loops - MODE 4

BASES

BACKGROUND

In MODE 4, the primary function of the reactor coolant is the removal of
decay heat and transfer of this heat to the steam generators (SGs) or
shutdown cooling (SDC) heat exchangers. The secondary function of the
reactor coolant is to act as a carrier for soluble neutron poison, boric acid.

In MODE 4, either reactor coolant pumps (RCPs) or SDC trains can be
used for coolant circulation. The intent of this LCO is to provide forced
flow from at least one RCP or one SDC train for decay heat removal and
transport. The flow provided by one RCP loop or SDC train is adequate
for heat removal. The other intent of this LCO is to require that two paths
be available to provide redundancy for heat removal.

APPLICABLE
SAFETY
ANALYSES

In MODE 4, RCS circulation is considered in the determination of the time
available for mitigation of the accidental boron dilution event. The RCS
loops and SDC trains provide this circulation.

RCS Loops - MODE 4 satisfies Criterion 4 of 10 CFR 50.36(c)(2)(i).

LCO

The purpose of this LCO is to require that at least two loops or trains,
RCS or SDC, be OPERABLE in MODE 4 and one of these loops or trains
be in operation. The LCO allows the two loops that are required to be
OPERABLE to consist of any combination of RCS and SDC System
loops. Any one loop or train in operation provides enough flow to remove
the decay heat from the core with forced circulation. An additional loop or
train is required to be OPERABLE to provide redundancy for heat

removal. Cemooed Feom
Note 1 permits all RCPs and SDC pumps to@gf)beljh| operation < 1 hour

per 8 hour period. This means that natural circulation has been
established using the SGs. The Note prohibits boron dilution with coolant
at boron concentrations less than required to assure the SDM of LCO
3.1.1 is maintained when forced flow is stopped because an even ‘
concentration distribution cannot be ensured. Core outlet temperature is
to be maintained at least 10°F below saturation temperature so that no
vapor bubble may form and possibly cause a natural circulation flow
obstruction. The response of the RCS without the RCPs or SDC pumps
depends on the core decay heat load and the length of time that the
pumps are stopped. As decay heat diminishes, the effects on RCS
temperature and pressure diminish. Without cooling by forced flow,

CEOG STS
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[ST/F-438
RCS Loops - MODE 5, Loops Filled
B347

BASES
LCO (continued)

reactor coolant under these conditions. The second SDC train is
normally maintained OPERABLE as a backup to the operating SDC train
to provide redundant paths for decay heat removal. However, if the
standby SDC train is not OPERABLE, a sufficient alternate method to
provide redundant paths for decay heat removal is two SGs with their
secondary side water levels > [25%]. Should the operating SDC train fail,
the SGs could be used to remove the decay heat via natural circulation.
remowed fpns
Note 1 permits all SDC pumps to(Bidl) be (@loperation < 1 hour per 8 hour
period. The circumstances for stopping both SDC trains 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
3.1.1 is maintained when SDC 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
SDC 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 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.

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 requires that either of the following two conditions be satisfied
before an RCP may be started with any RCS cold leg temperature
< [285]°F:

CEOG STS B347-2 Rev. 2, 04/30/01
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RCS Loops - MODE 5, Loops Not Filled
B34.8

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.8 RCS Loops - MODE 5, Loops Not Filled

BASES

BACKGROUND In MODE 5 with the RCS loops not filled, the primary function of the
reactor coolant is the removal of decay heat and transfer of this heat to
the shutdown cooling (SDC) heat exchangers. The steam generators
(SGs) are not available as a heat sink when the loops are not filled. The
secondary function of the reactor coolant is to act as a carrier for the
soluble neutron poison, boric acid.

In MODE 5 with loops not filled, only the SDC System can be used for
coolant circulation. The number of trains in operation can vary to suit the
operational needs. The intent of this LCO is to provide forced flow from
at least one SDC train for decay heat removal and transport and to
require that two paths be available to provide redundancy for heat
removal.

APPLICABLE In MODE 5, RCS circulation is considered in determining the time

SAFETY available for mitigation of the accidental boron dilution event. The SDC

ANALYSES trains provide this circulation. The flow provided by one SDC train is
adequate for decay heat removal and for boron mixing.

RCS loops - MODE 5 (loops not filled) satisfies Criterion 4 of
10 CFR 50.36(c)(2)(ii).

LCO The purpose of this LCO is to require a minimum of two SDC trains be
OPERABLE and 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.

{removed fam)
Note 1 permits the SDC pumps to@ be Woperation 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 3.1.1
is maintained or draining operations when SDC forced flow is stopped.

CEOG STS B3.48-1 Rev. 2, 04/30/01
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SDC and Coolant Circulation - High Water Level
B3.9.4

B 3.9 REFUELING OPERATIONS

B 3.94 Shutdown Cooling (SDC) and Coolant Circulation - High Water Level

BASES

BACKGROUND The purposes of the SDC System in MODE 6 are to remove decay heat
and sensible heat from the Reactor Coolant System (RCS), as required
by GDC 34, to provide mixing of borated coolant, to provide sufficient
coolant circulation to minimize the effects of a boron dilution accident,
and to prevent boron stratification (Ref. 1). Heat is removed from the
RCS by circulating reactor coolant through the SDC heat exchanger(s),
where the heat is transferred to the Component Cooling Water System
via the SDC heat exchanger(s). The coolant is then returned to the RCS
via the RCS cold leg(s). Operation of the SDC System for normal
cooldown or decay heat removal is manually accomplished from the
control room. The heat removal rate is adjusted by controlling the flow of
reactor coolant through the SDC heat exchanger(s) and bypassing the
heat exchanger(s). Mixing of the reactor coolant is maintained by this
continuous circulation of reactor coolant through the SDC System.

APPLICABLE If the reactor coolant temperature is not maintained below 200°F, boiling
SAFETY of the reactor coolant could result. This could lead to inadequate cooling
ANALYSES of the reactor fuel due to a resuiting loss of coolant in the reactor vessel.

Additionally, boiling of the reactor coolant could lead to a reduction in
boron concentration in the coolant due to the boron plating out on
components near the areas of the boiling activity, and because of the
possible addition of water to the reactor vessel with a lower boron
concentration than is required to keep the reactor subcritical. The loss of
reactor coolant and the reduction of boron concentration in the reactor
coolant would eventually challenge the integrity of the fuel cladding,
which is a fission product barrier. One train of the SDC System is
required to be operational in MODE 6, with the water level > 23 ft above
the top of the reactor vessel flange, to prevent this challenge. The

LCO does permit de-energizing offthe SDC pump¥or short durations ™ ™

under the condition that the boron concentration is not diluted. This

9~ conditionalde-erergizingJof the SDC pump does not result in a challenge
to the fission product barrier. W"" oved fom o /”“{""""

SDC and Coolant Circulation - High Water Level satisfies Criterion 2 of
10 CFR 50.36(c)(2)(ii).
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BASES

TSTF+4338

SDC and Coolant Circulation - High Water Level
B 3.9.4

LCO

Only one SDC loop is required for decay heat removal in MODE 6, with
water level > 23 ft above the top of the reactor vessel flange. Only one
SDC loop is required because the volume of water above the reactor
vessel flange provides backup decay heat removal capability. At least
one SDC loop must be OPERABLE and in operation to provide:

a. Removal of decay heat,

b.  Mixing of borated coolant to minimize the possibility of a criticality,
and

c. Indication of reactor coolant temperature.

An OPERABLE SDC loop includes an SDC pump, a heat exchanger,
valves, piping, instruments, and controlis to ensure an OPERABLE flow
path and to determine the low end temperature. The flow path starts in
one of the RCS hot le is returned to the RCS cold legs.

The LCO is modified{by a Note that allows the required operating SDC
loop to(ngf)be (@ Bperation for up to 1 hour in each 8 hour period,
provided no operations are permitted that would dilute the RCS boron
concentration introduction of coolant into the RCS with boron
concentration less than required to meet the minimum boron
concentration of LCO 3.9.1. Boron concentration reduction with coolant
at boron concentrations less than required to assure the RCS boron
concentration is maintained is prohibited because uniform concentration
distribution cannot be ensured without forced circulation. This permits
operations such as core mapping or alterations in the vicinity of the
reactor vessel hot leg nozzles, and RCS to SDC isolation valve testing.
During this 1 hour period, decay heat is removed by natural convection to
the large mass of water in the refueling cavity.

APPLICABILITY

One SDC loop must be in operation in MODE 6, with the water level

> 23 ft above the top of the reactor vessel flange, to provide decay heat
removal. The 23 ft level was selected because it corresponds to the 23 ft
requirement established for fuel movement in LCO 3.9.6, "Refueling
Water Level." 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 < 23 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."

CEOG STS
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BASES

TSTF438

SDC and Coolant Circulation - Low Water Level
B 3.9.5

LCO (continued)

b. Mixing of borated coolant to minimize the possibility of a criticality,
and

¢. Indication of reactor coolant temperature.

This LCO is modified by a Note that allows one SDC loop to be
inoperable for a period of 2 hours provided the other loop is OPERABLE
and in operation. Prior to declaring the loop inoperable, consideration
should be given to the existing plant configuration. This consideration
should include that the core time to boil is short, there is no draining
operation to further reduce RCS water level and that the capability exists
to inject borated water into the reactor vessel. This permits surveillance
tests to be performed on the inoperable loop during a time when these
tests are safe and possible.

This LCO is modified by a Note that permits the SDC pumps to be §&)
(enereiZed)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 degrees F below saturation temperature]. The Note
prohibits boron dilution or draining operations when SDC forced flow is
stopped.

An OPERABLE SDC loop consists of an SDC pump, a heat exchanger,
valves, piping, instruments, and controls to ensure an OPERABLE flow
path and to determine the low end temperature. The flow path starts in
one of the RCS hot legs and is returned to the RCS cold legs.

APPLICABILITY

Two SDC loops are required to be OPERABLE, and one SDC loop must
be in operation in MODE 6, with the water level < 23 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. MODE 6 requirements, with a
water level > 23 ft above the reactor vessel flange, are covered in

LCO 3.9.4, "Shutdown Cooling and Coolant Circulation - High Water
Level."
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RHR Shutdown Cooling System - Hot Shutdown

3438
3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.8 Residual Heat Removal (RHR) Shutdown Cooling System - Hot Shutdown
LCO 3.4.8 Two RHR shutdown cooling subsystems shall be OPERABLE, and, with

no recirculation pump in operation, at least one RHR shutdown cooling
subsystem shall be in operation.

- NOTES -
(——‘T@ 1. Both RHR shutdown cooling subsystems and recirculation pumps
yemouve \Mopemtion for up to 2 hours per 8 hours period.
2. One RHR shutdown cooling subsystem may be inoperable for up to
2 hours for the performance of Surveillances.

APPLICABILITY: MODE 3, with reactor steam dome pressure < [the RHR cut in permissive
pressure].

ACTIONS

- NOTES -
1.  LCO 3.0.4 is not applicable.

2. Separate Condition entry is allowed for each RHR shutdown cooling subsystem.

CONDITION REQUIRED ACTION COMPLETION TIME
A. Oneortwo RHR A1 Initiate action to restore Immediately
shutdown cooling RHR shutdown cooling
subsystems inoperable. subsystem(s) to
OPERABLE status.
AND
A2 Verify an alternate method | 1 hour

of decay heat removal is
available for each
inoperable RHR shutdown
cooling subsystem.

>
Z
O

|
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RHR Shutdown Cooling System - Cold Shutdown

3.4 REACTOR COOLANT SYSTEM (RCS)

34.9

LCO 3.4.9

34.9

Residual Heat Removal (RHR) Shutdown Cooling System - Coid Shutdown

Two RHR shutdown cooling subsystems shall be OPERABLE, and, with

no recirculation pump in operation, at least one RHR shutdown cooling
subsystem shall be in operation.

- NOTES -

peration for up to 2 hours per 8 hours period.

1. Both RHR shutdown cooling subsystems and recirculation pumps
removed Fonm may b

2. One RHR shutdown cooling subsystem may be inoperable for up to
2 hours for the performance of Surveillances.

APPLICABILITY:

ACTIONS

MODE 4.

- NOTE -

Separate Condition entry is allowed for each shutdown cooling subsystem.

CONDITION REQUIRED ACTION COMPLETION TIME
A. Oneortwo RHR A1 Verify an alternate method | 1 hour
shutdown cooling of decay heat removal is
subsystems inoperable. available for each AND
inoperable RHR shutdown
cooling subsystem. Once per 24 hours
thereafer
B. No RHR shutdown B.1 Verify reactor coolant 1 hour from discovery
cooling subsystem in circulating by an alternate | of no reactor coolant
operation. method. circulation '
AND AND
No recirculation pump in Once per 12 hours
operation. thereafter
AND

BWR/4 STS
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RHR - High Water Level

3.9.8
3.9 REFUELING OPERATIONS
3.9.8 Residual Heat Removal (RHR) - High Water Level
LCO 3.9.8 One RHR shutdown cooling subsystem shall be OPERABLE and in
operation.
(remoued From )

- NOTE -

The required RHR shutdown cooling subsystem may be@ﬁ operation
for up to 2 hours per 8 hour period.

APPLICABILITY: MODE 5 with irradiated fuel in the reactor pressure vessel (RPV) and the
water level > [23] ft above the top of the [RPV flange)].

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. Required RHR shutdown | A.1 Verify an alternate method | 1 hour
cooling subsystem of decay heat removal is
inoperable. available. AND
Once per 24 hours
thereafter
B. Required Action and B.1 Suspend loading irradiated | Immediately
associated Completion fuel assemblies into the
Time of Condition A not RPV.
met.
AND
B.2 Initiate action to restore Immediately
[secondary] containment to
" OPERABLE status.
AND
BWR/4 STS 3.9.8-1 Rev. 2, 04/30/01
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RHR - Low Water Level

3.9.9
3.9 REFUELING OPERATIONS
3.9.9 Residual Heat Removal (RHR) - Low Water Level
LCO 3.9.9 Two RHR shutdown cooling subsystems shall be OPERABLE, and one

RHR shutdown cooling subsystem shall be in operation.

-NOTE -

The required operating shutdown cooling subsystem may be
operation for up to 2 hours per 8 hour period.

(rammﬂi Frorm )

APPLICABILITY: MODE 5 with irradiated fuel in the reactor pressure vessel (RPV) and the
water level < [23] ft above the top of the [RPV flange].

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or two required A1 Verify an aiternate method | 1 hour
RHR shutdown cooling of decay heat removal is
subsystem inoperable. available for each AND

inoperable required RHR
shutdown cooling

Once per 24 hours

subsystem. thereafter
B. Required Action and B.1 Initiate action to restore Immediately
associated Completion [secondary] containment to
Time of Condition A not OPERABLE status.
met.
AND
B.2 Initiate action to restore Immediately
one standby gas treatment
subsystem to OPERABLE
status.
AND
BWR/4 STS 3.99-1 Rev. 2, 04/30/01
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RHR Shutdown Cooling System - Hot Shutdown
B3.4.8

BASES
LCO (continued)

Operation of one subsystem can maintain or reduce the reactor coolant
temperature as required. However, to ensure adequate core flow to allow
for accurate average reactor coolant temperature monitoring, nearly

continuous operation is required. (removed Fron)

Note 1 permits both RHR shutdown cooling subsystems to(pal be@/
operation for a period of 2 hours in an 8 hour period. Note 2 allows one
RHR shutdown cooling subsystem to be inoperable for up to 2 hours for
the performance of Surveillance tests. These tests may be on the
affected RHR System or on some other plant system or component that
necessitates placing the RHR System in an inoperable status during the
performance. This is permitted because the core heat generation can be
low enough and the heatup rate slow enough to allow some changes to
the RHR subsystems or other operations requiring RHR flow interruption
and loss of redundancy.

APPLICABILITY In MODE 3 with reactor steam dome pressure below [the RHR cut in
permissive pressure] (i.e., the actual pressure at which the interlock
resets) the RHR System may be operated in the shutdown cooling mode
to remove decay heat to reduce or maintain coolant temperature.
Otherwise, a recirculation pump is required to be in operation.

In MODES 1 and 2, and in MODE 3 with reactor steam dome pressure
greater than or equal to [the RHR cut in permissive pressure], this LCO is
not applicable. Operation of the RHR System in the shutdown cooling
mode is not allowed above this pressure because the RCS pressure may
exceed the design pressure of the shutdown cooling piping. Decay heat
removal at reactor pressures greater than or equal to the RHR cut in
permissive pressure is typically accomplished by condensing the steam in
the main condenser. Additionally, in MODE 2 below this pressure, the
OPERABILITY requirements for the Emergency Core Cooling Systems
(ECCS) (LCO 3.5.1, "ECCS - Operating") do not allow placing the RHR
shutdown cooling subsystem into operation.

The requirements for decay heat removal in MODES 4 and 5 are
discussed in LCO 3.4.9, "Residual Heat Removal (RHR) Shutdown
Cooling System - Cold Shutdown," L.CO 3.9.8, "Residual Heat Removal
(RHR) - High Water Level," and LCO 3.9.9, "Residual Heat Removal
(RHR) - Low Water Level."

BWR/4 STS B348-2 Rev. 2, 04/30/01




BASES

TSTF 433

RHR Shutdown Cooling System - Cold Shutdown
B3.4.9

LCO (continued)

subsystem can provide the required cooling, but two subsystems are
required to be OPERABLE to provide redundancy. Operation of one
subsystem can maintain or reduce the reactor coolant temperature as
required. However, to ensure adequate core flow to allow for accurate
average reactor coolant temperature monitoring, nearly continuous

operation is required. m

Note 1 permits both RHR shutdown cooling subsystems to(@&j be
operation for a period of 2 hours in an 8 hour period. Note 2 allows one
RHR shutdown coocling subsystem to be inoperable for up to 2 hours for
the performance of Surveillance tests. These tests may be on the
affected RHR System or on some other plant system or component that
necessitates placing the RHR System in an inoperable status during the
performance. This is permitted because the core heat generation can be
low enough and the heatup rate slow enough to allow some changes to
the RHR subsystems or other operations requiring RHR flow interruption
and loss of redundancy.

APPLICABILITY

In MODE 4, the RHR Shutdown Cooling System may be operated in the
shutdown cooling mode to remove decay heat to maintain coolant
temperature below 200°F. Otherwise, a recirculation pump is required to
be in operation.

In MODES 1 and 2, and in MODE 3 with reactor steam dome pressure
greater than or equal to the RHR cut in permissive pressure, this LCO is
not applicable. Operation of the RHR System in the shutdown cooling
mode is not allowed above this pressure because the RCS pressure may
exceed the design pressure of the shutdown cooling piping. Decay heat
removal at reactor pressures greater than or equal to the RHR cut in
permissive pressure is typically accomplished by condensing the steam in
the main condenser. Additionally, in MODE 2 below this pressure, the
OPERABILITY requirements for the Emergency Core Cooling Systems
(ECCS) (LCO 3.5.1, "ECCS - Operating") do not allow placing the RHR
shutdown cooling subsystem into operation.

The requirements for decay heat removal in MODE 3 below the cut in
permissive pressure and in MODE 5 are discussed in LCO 3.4.8,
"Residual Heat Removal (RHR) Shutdown Cooling System - Hot
Shutdown," LCO 3.9.8, "Residual Heat Removal (RHR) - High Water
Level," and LCO 3.9.9, "Residual Heat Removal (RHR) - Low Water
Level."
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TS7TH48

RHR - High Water Level
B 3.9.8

LCO (continued)

continuous or intermittent) of one subsystem can maintain and reduce the
reactor coolant temperature as required. However, to ensure adequate
core flow to allow for accurate average reactor coolant temperature
monitoring, nearly continuous operation is required. A Note is provided to

allow a 2 hour exception for the operating subsystem to @d) be () (—’—"j .
operation every 8 hours. ,ijtmowd From

APPLICABILITY

One RHR shutdown cooling subsystem must be OPERABLE and in
operation in MODE 5, with irradiated fuel in the reactor pressure vessel
and with the water level > [23] feet above the top of the RPV flange, to
provide decay heat removal. RHR System requirements in other MODES
are covered by LCOs in Section 3.4, Reactor Coolant System (RCS);
Section 3.5, Emergency Core Cooling Systems (ECCS) and Reactor
Core Isolation Cooling (RCIC) System; and Section 3.6, Containment
Systems. RHR Shutdown Cooling System requirements in MODE 5 with
irradiated fuel in the reactor pressure vessel and with the water level

< [23] ft above the RPV flange are given in LCO 3.9.9.

ACTIONS

A1l

With no RHR shutdown cooling subsystem OPERABLE, an alternate
method of decay heat removal must be established within 1 hour. [n this
condition, the volume of water above the RPV flange provides adequate
capability to remove decay heat from the reactor core. However, the
overall reliability is reduced because loss of water level could result in
reduced decay heat removal capability. The 1 hour Completion Time is
based on decay heat removal function and the probability of a loss of the
available decay heat removal capabilities. Furthermore, verification of the
functional availability of these alternate method(s) must be reconfirmed
every 24 hours thereafter. This will ensure continued heat removal
capability.

Alternate decay heat removal methods are available to the operators for
review and preplanning in the unit's Operating Procedures. For example,
this may include the use of the Reactor Water Cleanup System,
operating with the regenerative heat exchanger bypassed. The method
used to remove the decay heat should be the most prudent choice based
on unit conditions.

I

BWR/4 STS

B3.98-2 Rev. 2, 04/30/01




TS7A 478

RHR - Low Water Level
B 3.9.9

BASES
LCO (continued) (removed Fo=)

allow a 2 hour exception for the operating subsystem to@al be
operation every 8 hours.

APPLICABILITY Two RHR shutdown cooling subsystems are required to be OPERABLE,
and one must be in operation in MODE 5, with irradiated fuel in the RPV
and with the water level < [23] ft above the top of the RPV flange, to
provide decay heat removal. RHR System requirements in other MODES
are covered by LCOs in Section 3.4, Reactor Coolant System (RCS);
Section 3.5, Emergency Core Cooling Systems (ECCS) and Reactor
Core Isolation Cooling (RCIC) System; and Section 3.6, Containment
Systems. RHR Shutdown Cooling System requirements in MODE 5 with
irradiated fuel in the RPV and with the water level > [23] ft above the RPV
flange are given in LCO 3.9.8, "Residual Heat Removal (RHR) - High
Water Level."

ACTIONS Al

With one of the two required RHR shutdown cooling subsystems
inoperable, the remaining subsystem is capable of providing the required
decay heat removal. However, the overall reliability is reduced.
Therefore an alternate method of decay heat removal must be provided.
With both required RHR shutdown cooling subsystems inoperable, an
alternate method of decay heat removal must be provided in addition to
that provided for the initial RHR shutdown cooling subsystem
inoperability. This re-establishes backup decay heat removal capabilities,
similar to the requirements of the LCO. The 1 hour Completion Time is
based on the decay heat removal function and the probability of a loss of
the available decay heat removal capabilities. Furthermore, verification of
the functional availability of this alternate method(s) must be reconfirmed
every 24 hours thereafter. This will ensure continued heat removal
capability.

Alternate decay heat removal methods are available to the operators for
review and preplanning in the unit's Operating Procedures. For example,
this may include the use of the Reactor Water Cleanup System,
operating with the regenerative heat exchanger bypassed. The method
used to remove decay heat should be the most prudent choice based on
unit conditions.
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RHR Shutdown Cooling System - Hot Shutdown

349
3.4 REACTOR COOLANT SYSTEM (RCS)
34.9 Residual Heat Removal (RHR) Shutdown Cooling System - Hot Shutdown

LCO 34.9 Two RHR shutdown cooling subsystems shall be OPERABLE, and, with
: no recirculation pump in operation, at least one RHR shutdown cooling
subsystem shall be in operation.

- NOTES -

1. Both RHR shutdown cooling subsystems and recirculation pumps
operation for up to 2 hours per 8 hours period.

Y moved may be

2.  One RHR shutdown cooling subsystem may be inoperable for up to
2 hours for performance of Surveillances.

APPLICABILITY: MODE 3 with: reactor steam dome pressure < [the RHR cut in permissive

pressure].

ACTIONS

1. LCO 3.0.4 is not applicable.

- NOTES -

2. Separate Condition entry is allowed for each RHR shutdown cooling subsystem.

CONDITION

REQUIRED ACTION

COMPLETION TIME

A. One or two RHR A1l
shutdown cooling

Initiate action to restore
RHR shutdown cooling

Immediately

subsystems inoperable. subsystem to OPERABLE
status.
AND
BWR/6 STS 349-1 Rev. 2, 04/30/01
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RHR Shutdown Cooling System - Cold Shutdown

3.4.10
3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.10  Residual Heat Removal (RHR) Shutdown Cooling System - Cold Shutdown
LCO 3.4.10 Two RHR shutdown cooling subsystems shall be OPERABLE, and, with

no recirculation pump in operation, at least one RHR shutdown cooling
subsystem shall be in operation.

- NOTE -

M 1. Both RHR shutdown cooling subsystems and recirculation pumps
may befigih)operation for up to 2 hours per 8 hours period.

2. One RHR shutdown cooling subsystem may be inoperable for up to
2 hours for the performance of Surveillances.

APPLICABILITY: MODE 4.

ACTIONS
- NOTE -
Separate Condition entry is allowed for each RHR shutdown cooling subsystem.
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or two RHR A1 Verify an alternate method | 1 hour
shutdown cooling of decay heat removal is
subsystems inoperable. available for each AND
inoperable RHR shutdown
cooling subsystem. Once per 24 hours
thereafter
BWR/6 STS 3.4.10-1 Rev. 2, 04/30/01
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RHR - High Water Level
3.9.8

3.9 REFUELING OPERATIONS

3.98 Residual Heat Removal (RHR) - High Water Level

LCO 3.9.8 One RHR shutdown cooling subsystem shall be OPERABLE and in

operation.
(renmoved acow-)
]

v - NOTE -
The required RHR shutdown cooling subsystem may be@ﬁ)operation
for up to 2 hours per 8 hour period.

APPLICABILITY: MODE 5 with irradiated fuel in the reactor pressure vessel (RPV) and with
the water level > [22 ft 8 inches] above the top of the [reactor
pressure vessel (RPV) flange].

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. Required RHR shutdown | A.1 Verify an alternate method | 1 hour
cooling subsystem of decay heat removal is
inoperable. available. AND
Once per 24 hours
thereafter -
B. Required Action and B.1 Suspend loading irradiated | Immediately
associated Completion fuel assemblies into the
Time of Condition A not RPV.
met.
AND
B.2 Initiate action to restore Immediately

[primary or secondary]
containment to
OPERABLE status.

>
Z
W)
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3.9 REFUELING OPERATIONS

3.9.9 Residual Heat Removal (RHR) - Low Water Level

TS7£-418

RHR - Low Water Level
3.9.9

LCO 3.9.9 Two RHR shutdown cooling subsystems shall be OPERABLE, and
one RHR shutdown cooling subsystem shall be in operation.

(remoyed 4-_»»\ )

- NOTE -

The required operating shutdown cooling subsystem may be@(
operation for up to 2 hours per 8 hour period.

APPLICABILITY: MODE 5 with irradiated fuel in the reactor pressure vessel and with the
water level < [23] ft above the top of the [reactor pressure vessel

flange].
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or two RHR A1 Verify an alternate method | 1 hour
shutdown cooling of decay heat removal is
subsystems inoperable. available for each AND

inoperable RHR shutdown
cooling subsystem.

Once per 24 hours

thereafter -
B. Required Action and B.1 Initiate action to restore Immediately
associated Completion [primary or secondary]
Time of Condition A not containment to
met. OPERABLE status.
AND
B.2 Initiate action to restore Immediately
one standby gas treatment
subsystem to OPERABLE
status.
AND
BWR/6 STS 3.99-1 Rev. 2, 04/30/01
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RHR Shutdown Cooling System - Hot Shutdown
B349

BASES

LCO (continued) (remoued Fom)

Note 1 permits(p%1 RHR shutdown cooling subsystems and recirculation
pumps to @dl beli)operation for a period of 2 hours in an 8 hour period.
Note 2 allows one RHR shutdown cooling subsystem to be inoperable for
up to 2 hours for performance of surveillance tests. These tests may be
on the affected RHR System or on some other plant system or
component that necessitates placing the RHR System in an inoperable
status during the performance. This is permitted because the core heat
generation can be low enough and the heatup rate slow enough to allow
some changes to the RHR subsystems or other operations requiring RHR
flow interruption and loss of redundancy.

APPLICABILITY In MODE 3 with reactor steam dome pressure below the RHR cut in
permissive pressure (i.e., the actual pressure at which the interlock
resets) the RHR Shutdown Cooling System may be operated in the
shutdown cooling mode to remove decay heat to reduce or maintain
coolant temperature. Otherwise, a recirculation pump is required to be in
operation.

In MODES 1 and 2, and in MODE 3 with reactor steam dome pressure
greater than or equal to the RHR cut in permissive pressure, this LCO is
not applicable. Operation of the RHR System in the shutdown cooling
mode is not allowed above this pressure because the RCS pressure may
exceed the design pressure of the shutdown cooling piping. Decay heat
removal at reactor pressures greater than or equal to the RHR cut in
permissive pressure is typically accomplished by condensing the steam in
the main condenser. Additionally, in MODE 2 below this pressure, the
OPERABILITY requirements for the Emergency Core Cooling Systems
(ECCS) (LCO 3.5.1, "ECCS - Operating") do not allow placing the RHR
shutdown cooling subsystem into operation.

The requirements for decay heat removal in MODES 4 and 5 are
discussed in LCO 3.4.10, "Residual Heat Removal (RHR) Shutdown
Cooling System - Cold Shutdown," LCO 3.9.8, "Residual Heat Removal
(RHR) - High Water Level," and LCO 3.9.9, "Residual Heat Removal
(RHR) - Low Water Level."

ACTIONS A Note to the ACTIONS excludes the MODE change restriction of
LCO 3.0.4. This exception allows entry into the applicable MODE(S)
while relying on the ACTIONS even though the ACTIONS may eventually
require plant shutdown. This exception is acceptable due to the
redundancy of the OPERABLE subsystems, the low pressure at which
the plant is operating, the low probability of an event occurring during

BWR/6 STS B3.49-2 Rev. 2, 04/30/01
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TSTF4433

RHR Shutdown Cooling System - Cold Shutdown
B 3.4.10

LCO (continued)

(ye movucd frn)

Note 1 permits b%ljRHR shutdown cooling subsystems and recirculation
pumps to{dglbe(i operation for a period of 2 hours in an 8 hour period.
Note 2 allows one RHR shutdown cooling subsystem to be inoperable for
up to 2 hours for performance of surveillance tests. These tests may be
on the affected RHR System or on some other plant system or
component that necessitates placing the RHR System in an inoperable
status during the performance. This is permitted because the core heat
generation can be low enough and the heatup rate slow enough to allow
some changes to the RHR subsystems or other operations requiring RHR
flow interruption and loss of redundancy.

APPLICABILITY

In MODE 4, the RHR System may be operated in the shutdown cooling
mode to remove decay heat to maintain coolant temperature below
200°F. Otherwise, a recirculation pump is required to be in operation.

In MODES 1 and 2, and in MODE 3 with reactor steam dome pressure
greater than or equal to the RHR cut in permissive pressure, this LCO is
not applicable. Operation of the RHR System in the shutdown cooling
mode is not allowed above this pressure because the RCS pressure may
exceed the design pressure of the shutdown cooling piping. Decay heat
removal at reactor pressures greater than or equal to the RHR cut in
permissive pressure is typically accomplished by condensing the steam in
the main condenser. Additionally, in MODE 2 below this pressure, the
OPERABILITY requirements for the Emergency Core Cooling Systems
(ECCS) (LCO 3.5.1, "ECCS - Operating") do not allow placing the RHR
shutdown cooling subsystem into operation.

The requirements for decay heat removal in MODE 3 below the cut in
permissive pressure and in MODE 5 are discussed in LCO 3.4.9,
"Residual Heat Removal (RHR) Shutdown Cooling System - Hot
Shutdown," LCO 3.9.8, "Residual Heat Removal (RHR) - High Water
Level," and LCO 3.9.9, "Residual Heat Removal (RHR) - Low Water
Level."

ACTIONS

A Note has been provided to modify the ACTIONS related to RHR
shutdown cooling subsystems. Section 1.3, Completion Times, specifies
once a Condition has been entered, subsequent divisions, subsystems,
components or variables expressed in the Condition, discovered to be
inoperable or not within limits, will not result in separate entry into the
Condition. Section 1.3 also specifies Required Actions of the Condition
continue to apply for each additional failure, with Completion Times
based on initial entry into the Condition. However, the Required Actions

BWR/6 STS
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BASES

TSTF433

RHR - High Water Level
B 3.9.8

LCO (continued)

reactor coolant temperature as required. However, to ensure adequate
core flow to allow for accurate average reactor coolant temperature
monitoring, nearly continuous operation is required. A Note is provided to
allow a 2 hour exception for the operating subsystem to @glbe

operation every 8 hours. yermosed Hon

APPLICABILITY

One RHR shutdown cooling subsystem must be OPERABLE in MODE 5,
with irradiated fuel in the RPV and with the water level > [22 ft 8 inches]
above the top of the RPV flange, to provide decay heat removal. RHR
System requirements in other MODES are covered by LCOs in

Section 3.4, Reactor Coolant System (RCS); Section 3.5, Emergency
Core Cooling Systems (ECCS) and Reactor Core Isolation Cooling
(RCIC) System; and Section 3.6, Containment Systems. RHR Shutdown
Cooling System requirements in MODE 5, with irradiated fuel in the
reactor pressure vessel and with the water level < [22 ft 8 inches] above
the RPV flange, are given in LCO 3.9.9, "Residual Heat Removal (RHR) -
Low Water Level."

ACTIONS

Al

With no RHR shutdown cooling subsystem OPERABLE, an alternate
method of decay heat removal must be established within 1 hour. In this
condition, the volume of water above the RPV flange provides adequate
capability to remove decay heat from the reactor core. However, the
overall reliability is reduced because loss of water level could resuit in
reduced decay heat removal capability. The 1 hour Completion Time is
based on the decay heat removal function and the probability of a loss of
the available decay heat removal capabilities. Furthermore, verification of
the functional availability of these alternate method(s) must be
reconfirmed every 24 hours thereafter. This will ensure continued heat
removal capability.

Alternate decay heat removal methods are available to the operators for
review and preplanning in the unit's Operating Procedures. For example,
this may include the use of the Reactor Water Cleanup System,
operating with the regenerative heat exchanger bypassed. The method
used to remove the decay heat should be the most prudent choice based
on unit conditions.
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RHR - Low Water Level
B 3.9.9

B 3.9 REFUELING OPERATIONS -

B 3.9.9 Residual Heat Removal (RHR) - Low Water Level

BASES

BACKGROUND

The purpose of the RHR System in MODE 5 is to remove decay heat and
sensible heat from the reactor coolant, as required by GDC 34. Each of
the two shutdown cooling loops of the RHR System can provide the
required decay heat removal. Each loop consists of one motor driven
pump, a heat exchanger, and associated piping and valves. Both loops
have a common suction from the same recirculation loop. Each pump
discharges the reactor coolant, after it has been cooled by circulation
through the respective heat exchangers, to the reactor via separate
feedwater lines, to the upper containment pool via a common single flow
distribution sparger, or to the reactor via the low pressure coolant
injection path. The RHR heat exchangers transfer heat to the Standby
Service Water System. The RHR shutdown cooling mode is manually
controlled., :

APPLICABLE
SAFETY
ANALYSES

With the unit in MODE 5, the RHR System is not required to mitigate any
events or accidents evaluated in the safety analyses. The RHR System
is required for removing decay heat to maintain the temperature of the
reactor coolant.

The RHR System satisfies Criterion 4 of 10 CFR 50.36(c)(2)(ii).

LCO

In MODE 5 with irradiated fuel in the reactor pressure vessel (RPV) and
with the water level < 22 ft 8 inches above the RPV flange both RHR
shutdown cooling subsystems must be OPERABLE.

An OPERABLE RHR shutdown cooling subsystem consists of an RHR
pump, a heéat exchanger, valves, piping, instruments, and controls to
ensure an OPERABLE flow path.

Additionally, each RHR shutdown cooling subsystem is considered
OPERABLE if it can be manually aligned (remote or local) in the
shutdown cooling mode for removal of decay heat. Operation (either
continuous or intermittent) of one subsystem can maintain and reduce the
reactor coolant temperature as required. However, to ensure adequate
core flow to allow for accurate average reactor coolant temperature
monitoring, nearly continuous operation is required. A Note is provided to
allow a 2 hour exception for the operating subsystem to agf be

operation every 8 hours.
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