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Industry/TSTF Standard Technical Specification Change Traveler

Clarify Exception Notes to be Consistent with the Requirement Being Excepted

Priority/Classification 2) Consistency/Standardization

NUREGs Affected: i 1430 1 1431 &5 1432 W 1433 1 1434

Description:
Several LCOs have Notes which contain exceptions to the LCOs and have wording which is inconsistent with the
wording of LCO. The Notes are revised to provide consistent wording waith the requirement being excepted.
In addition, two Notes in NUREG-143 1 are moved to their proper location.

Justification:
Several of the RCS, RHR, and ECCS specifications require two pumps to be operable and one "to be in operation."
Some of these LCOs contain LCO Notes which exempt this requirement for a period of time. However, these Notes are
incorrectly worded. Many different phrases are used to describe this allowance, such as "shut down", "removed from
operation", "incapable of injecting", "removed from service", and "de-energized." The differences between the LCO
requirement and the Notes is not only confusing, but in some cases implies that additional actions must be taken. For
example, if a pump that is normally "in operation" must be "dc-energized", is it necessary to open or pull the breaker on
the pump? Must the hand switch be put in a locked position? Or may the pump just be stopped? This ambiguity can
lead to errors or improper enforcement and must be corrected.

In addition, the LCO note for NUREG-143 1, LCO 3.5.2 is moved from being an Applicability Note to an LCO Note for
consistency within NUREG-143 1 and with the other NUREGs. These exceptions are given as LCO Notes in other
Specifications.

In addition, two Applicability Notes in LCO 3.5.2 of NUREG-143 1 (WOG STS) are moved to be LCO Notes. The
Notes give exceptions to the LCO requirements, not the Applicability requirements and should be placed with the LCO.
There is no change in intent of the requirements. The Bases discussion of the Notes is moved from the Applicability to
the LCO section.
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TSTF Review Information
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TSTF Comments.

CEOG - applicable. Agree with intent. Howevcr, to more closely reflect the LCO, suggest change to "not
be in operation" instead of "removed from operation".
Applicable to BWROG, CEOG, BWOG
Need more justification for new LCO 3.5.2 Note.
Applicable to BWR (3.4.8 and 3.4.9)

TSTF Resolution: Approved Date: 21-Oct-96

NRC Review Information
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LCO 3.5.2

LCO 3.5.2 Bases

RCS Loops - MODE 3

RCS Loops - MODE 4

RCS Loops - MODE 4

RCS Loops - MODE 5, Loops Filled

RCS Loops - MODE 5. Loops Filled

RCS Loops - MODE 5, Loops Not Fifled
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Appl. 3.5.2

Appl. 3.5.2 Bases

LCO 3.9.5

LCO 3.9.5 Bases

LCO 3.9.4

LCO 3.9.4 Bases

LCO 3.9.8

LCO 3.9.8 Bases

LCO 3.9.9

LCO 3.9.9 Bases

LCO 3.4.8

LCO 3.4.8 Bases

LCO 3.4.9

LCO 3.4.9 Bases

LCO 3.4.9

LCO 3.4.9 Bases

LCO 3.4.10

ECCS - Operating
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RHR and Coolant Circulation - High Water Level

RHR and Coolant Circulation - High Water Level

SDC and Coolant Circulation - High Water Level

SDC and Coolant Circulation - High Water Level

RHR - High Water Level

RHR - High Water Level

RHR - Low Water Level

RHR - Low Water Level

RHR Shutdown Cooling System - Hot Shutdown

RHR Shutdown Cooling System - Hot Shutdown

RHR Shutdown Cooling System - Cold Shutdown

RHR Shutdown Cooling System - Cold Shutdown

RHR Shutdown Cooling System - Hot Shutdown

RHR Shutdown Cooling System - Hot Shutdown

RHR Shutdown Cooling System - Cold Shutdown
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NUREG(s)- 1431 Only

NUREG(s)- 1431 Only

NUREG(s)- 1431 Only
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NUREG(s)- 14331434 Only
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4/2/98

Traveler Rev. 2. Copyright (C) 1997, Excel Services Corporation. Use by Excel Services associates, utility clients, and the U.S. Nuclear Regulatory
Commission is granted. All other use without written pemission is prohibhed.



RCS Loops-MODE 3
3.4.5

-FS 7-F- is27
3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.5 RCS Loops-MODE 3

LCO 3.4.5 Two RCS loops shall be OPERABLE and at least one RCS loop
shall be in operation. /w] 0 be an 4

___________------------------NOTE ---------------------------- )
All reactor coolant pumps (RCPs) mayQ;0ep¢etwiRfor
< 8 hours per 24 hour period for the transition to or from
the Decay Heat Removal System, and all RCPs may be
de-energized for < 1 hour per 8 hour period for any other
reason, provided:

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

cause reduction

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

APPLICABILITY: MODE 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

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

status.

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

(continued)
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RCS Loops-MODE 4
3.4.6

TS TE- / 52
3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.6 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 at
least one loop shall be in operation.

----------------------------NOTE--------------------------
All reactor coolant pumps (RCPs) may(bk-de ~nwt'gif for
< 8 hours per 24 hour 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 hour period for any other
reason, provided:

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

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

APPLICABILITY: MODE 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

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

to OPERABLE status.
AND

Two DHR loops
inoperable.

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

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.7 RCS Loops-MODE 5, Loops Filled

LCO 3.4.7 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 2 [50]%.

--- ------------------------ -NOTES ----------------------------
The DHR pump of the loop in operation may *

for < 1 hour per 8-hour period provided:

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

b. Core outlet temperature is maintained at least IO0F
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 operatio

3. All DHR loops may operation during
planned heatup to ODE h least one RCS loop is
in operation.

APPLICABILITY:_______MODE___5_with__________oops___filled.__

APPLICABILITY: MODE 5 with RCS loops filled.

BWOG STS 3 .4-11 Rev 1, 04/07/95



RCS Loops-MODE 5, Loops Not Filled
3.4.8

Ts TF-/S3
.- .

I . .
3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.8 RCS Loops-.MODE 5, Loops Not Filled

LCO 3.4.8 Two decay heat removal (DHR) loops shall be OPERABLE and one
DHR loop shall be in operation.

1. All DHR pumps may n for < 15 minutes when
switching from one opto another provided:

[a. The maximum RCS temperature is < [160]JF;]

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

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

2. 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. One DHR loop A.1 Initiate action to Immediately
inoperable. restore DHR loop to

OPERABLE status.

(continued)
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DHR and Coolant Circulation-High Water Level
3.9.4

T7S TE- [s3 I .

3.9 REFUELING OPERATIONS

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

LCO 3.9.4. One DHR loop shall be OPERABLE and in operation.

-------------------NOTE--- /--------------------
The required DHR loop may am operation for
< 1 hour per 8 hour period, provided operations are
permitted that would cause reduction of the Reactor Coolant
System boron concentration.

APPLICABILITY: MODE 6 with the water level 2 23 ft above the top of reactor
vessel flange.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

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

in reactor coolant
boron concentration.

AND

A.2 Suspend loading Immediately
irradiated fuel
assemblies in the
core.

AND

A.3 Initiate action to Immediately
satisfy DHR loop
requirements.

AND

(continued)
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RCS Loops-MODE 3
B 3.4.5

3s 7-/F-/5 3
BASES

APPLICABLE RCS Loops-MODE 3 satisfy Criterion 3 of the NRC Policy
SAFETY ANALYSES Statement.

(continued)

LCO The purpose of this LCO is to require two loops to be
available for heat removal thus providing redundancy. The
LCO requires the two loops to be OPERABLE with the intent of
requiring both SGs to be capable of transferring heat from
the reactor coolant at a controlled rate. Forced reactor
coolant flow is the required way to transport heat, although
natural circulation flow provides adequate removal. A
minimum of one running RCP meets the LCO requirement for one
loop in operation.

r~4 ~ . The Note per its a limited eriod of operation without RCPs.
/RCFs maorlY i-e Se for < 8 hours per 24 hour

1Yn a'/d period for the transition to or from the Decay Heat Removal
(DHR) System, and otherwise may be de-energized for 5 1 hour
per 8 hour period. This means that natural circulation has
been established. When in natural circulation, boron
reduction is prohibited because an even concentration
distribution throughout the RCS cannot be ensured. Core
outlet temperature is to be maintained at least [10J*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.

(continued)
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RCS Loops-MODE 4
B 3.4.6

75 TF-i.s3
B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.6 RCS Loops-MODE 4

BASES

BACKGROUND In MODE 4, the primary function of the reactor coolant is
the removal of decay heat and 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
SAFETY ANALYSES MODE 4.

RCS Loops-MODE 4 have been identified in the NRC Policy
Statement as an important contributor to risk reduction.

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.

The Note per its alimite eriod of operation without RCPs.
h jropt e(4 OLt~ All RCPs may e e -pd6j zed for < 8 hours per 24 hour

period for thetrans-on o or from the DHR System and
otherwise may be de-energized for < 1 hour per 8 hour
period. This means that natural circulation has been

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

BASES

BACKGROUND removal path, the option to increase RCS pressure and
(continued) temperature for heat removal in MODE 4 is provided.

APPLICABLE No safety analyses are performed with initial conditions in
SAFETY ANALYSES MODE 5.

RCS Loops-MODE 5 (Loops Filled) have been identified in the
NRC Policy Statement as important contributors to risk
reduction.

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 normally 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
2 [50]%. Should the operating DHR loop fail the SGs could
be used to remove the decay heat.

Note 1 permits the DHR pumps totbe,-std'p>Mdffor 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 10F subcooling limits; or (b) Alternate
heat paths through the SGs are in operation.

The Note prohibits boron dilution when DHR forced flow is
stopped because an even concentration distribution cannot be
ensured. Core outlet temperature is to be maintained at
least 106F 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.

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

TS TF-/S,3
BASES

.4 .

LCO
(continued)

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. I

Note 2 allows one DHR loop to be inoperable for a period of
up to 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 such testing is safe and possible.

Note 3 provides for an orderly transition from MODE 5 to
MODE 4 during a planned heatup by permitting W DHR

4x2o ~.s.~Lgo operation when at least one RCP is in operation.
sNo e provides for the transition to MODE 4 where an RCP

is permitted to be in operation and replaces the RCS
circulation function provided by the DHR loops.

An OPERABLE DHR loop is composed of an OPERABLE DHR pump and
an OPERABLE DHR heat exchanger.

DHR pumps are OPERABLE if they are capable of being powered
and are able to provide flow if required. An OPERABLE SG
can perform as a heat sink when it has an adequate water
level and is OPERABLE in accordance with the Steam Generator
Tube Surveillance Program.

APPLICABILITY In MODE 5 with loops filled, forced circulation is provided
by this LCO to remove decay heat from the core and to
provide proper boron mixing. One loop of DHR provides
sufficient circulation for these purposes.

Operation in other MODES is covered by:

LCO 3.4.4, "RCS Loops-MODES 1 and 2";
LCO 3.4.5, "RCS Loops-MODE 3*;
LCO 3.4.6, "RCS Loops-MODE 4";
LCO 3.4.8, "RCS Loops-MODE 5, Loops Not Filled";

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

7T7S7F-/ 53
BASES (continued)

LCO The purpose of this LCO is to require that a minimum of two
DHR loops be OPERABLE and that 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 DHR system
unless forced flow is used. A minimum of one running 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. ic,/ A. A)
Note I permits the DHR pumps to one train fr
•5 15 minutes when switching from one erai 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]OF). The Note prohibits
boron dilution 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
capable of providing
exchanger. DHR pumps
being powered and are

is composed of an
forced flow to an
; are OPERABLE if I
! able to provide 1

OPERABLE DHR pump
OPERABLE DHR heat
they are capable of
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:

LCO
LCO
LCO
LCO
LCO

3.4.4,
3.4.5,
3.4.6,
3.4.7,
3.9.4,

"RCS Loops-MODES 1 and 2";
"RCS Loops-MODE 3";
"RCS Loops-MODE 4";
"RCS Loops-MODE 5, Loops Filled";
"Decay Heat Removal (DHR) and Coolant
Circulation-High Water Level" (MODE 6); and

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

LCO 3.9.5,

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

7T F-r/. /YZ3
BASES

APPLICABLE Although the DHR System does not meet a specific criterion
SAFETY ANALYSES of the NRC Policy Statement, it was identified in the NRC

(continued) Policy Statement as an important contributor to risk
reduction. Therefore, the DHR System is retained as a
Specification.

LCO Only one DHR loop is required for decay heat removal in
MODE 6, with a water level 2 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 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.

The LCO is modified b a Note that allows the required DHR
top e fr moperation for up to 1 hour in an

8 hour perio , provided no operation that would cause
reduction of the RCS boron concentration is in progress.
Boron concentration reduction 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.

(continued)
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RCS Loops-MODE 3
3.4.5

T&TF -Ism
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 m a y for < 1 hour
per 8 hour period provided:

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

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

____________________________________________________________

APPLICABILITY: MODE 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

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

status.

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

(continued)
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RCS Loops-MODE 4
3.4.6

-rS 7rf-/53
3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.6 RCS Loops-MODE 4

LCO 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…-- - - - - - - - - -
1. All reactor coolant pumps (RCPs) and RHR pumps may 9

for < 1 hour per 8 hour period provided:

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

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

2. No RCP shall be started with any RCS cold leg
temperature < [275J]F unless the secondary side water
temperature of each steam generator (SG) is < [50]JF
above each of the RCS cold leg temperatures.

____________________________________________________________-

APPLICABILITY: MODE 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

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

to OPERABLE status.
AND

Two RHR loops
inoperable.

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

X5r 7F-tc- S 3
3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.7 RCS Loops-MODE 5, Loops Filled

LCO 3.4.7 One residual heat removal (RHR) loop shall be OPERABLE and
in operation, and either:

a. One additional RHR loop shall be OPERABLE; or

b. The secondary side water level of at least [two] steam
generators (SGs) shall be 2 [17J%.

----------------------------NOTES---------------------------
1. The RHR pump of the loop in operation

()4 7L ° + & ; AL___for < 1 hour per 8 hour p eiod provided:

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

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

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.

3. No reactor coolant pump shall be started with one or
more RCS cold leg temperatures < [275]OF unless the
secondary side water temperature of each SG is S [50J'F
above each of the RCS cold leg temperatures.

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

APPLICABILITY:_______MODE___5_with___R_____loops___filled.__

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

r7s 7rF-/IS3
3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.8 RCS Loops-MODE 5, Loops Not Filled

LCO 3.4.8 Two residual heat removal (RHR) loops shall be OPERABLE and
one RHR loop shall be in operation. v .in

---------------------------- NOT- --S…
1. All RHR pumps may e n gi for < 15 minutes when

switching from one aoopo anot er provided:

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

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

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

2. 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 RHR loop A.1 Initiate action to Immediately
inoperable. restore RHR loop to

OPERABLE status.

(continued)
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ECCS-Operating
3.5.2

/TS7F- 1,53
3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.2 ECCS-Operating

LCO 3.5.2 Two ECCS trains shall be OPERABLE.

APPLICABILITY: MODES 1, 2, and 3.

--------------------------- NOTES -------------------
1. In MODE 3, both safety injection (ST) pump flow

paths may be isolated by closing the isolation
valves for up to 2 hours to perform pressure
isolation valve testing per SR 3.4.14.1.

2. O~ertion in MODE 3 with ECCS pumps
I j e~~1j~ pursuant to LCO 3.4.12, "Low emperature
Overpressure Protection (LTOP) System," is allowed
for up to 4 hours or until the temperature of all
RCS cold legs exceeds [375]JF, whichever comes
first.

;

__________________________________________________________

ACTIONS

z. I

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more trains A.1 Restore train(s) to 72 hours
inoperable. OPERABLE status.

AND

At least 100% of the
ECCS flow equivalent
to-a single OPERABLE
ECCS train available.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 Be in MODE 4. 12 hours
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RHR and Coolant Circulation-High Water Level
3.9.5

57F- /s.3
3.9 REFUELING OPERATIONS

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 operatej...

------- _--------------------NOTE----- -------
The required RHR loop mayyed operation for
< 1 hour per 8 hour period, proved no operations are
permitted that would cause reduction of the Reactor Coolant
System boron concentration.
____________________________________________________________

APPLICABILITY: MODE 6 with the water level 2 23 ft above the top of reactor
vessel flange.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

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

in reactor coolant
boron concentration.

AND

A.2 Suspend loading Immediately
irradiated fuel
assemblies in the
core.

AND

A.3 Initiate action to Immediately
satisfy RHR loop
requirements.

AND

(continued)
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RCS Loops-MODE 3
B 3.4.5

BASES

APPLICABLE met. For those conditions when the Rod Control System is
SAFETY ANALYSES not capable of rod withdrawal, two RCS loops are required to

(continued) be OPERABLE, but only one RCS loop is required to be in
operation to be consistent with MODE 3 accident analyses.

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 the NRC Policy
Statement.

LCO The purpose of this LCO is to require that at least [two]
RCS loops be OPERABLE. In MODE 3 with the RTBs in the
closed position and 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 RTBs
closed and 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.

With the RTBs in the open position, or the CRDMs
de-energized, the Rod Control System is not capable of rod
withdrawal; therefore, 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 ensur
that safety analyses limits are met. hAera_'1^

The Note permits all RCPs to for < 1 hour
per 8 hour period. The purpose of tee 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

(continued)
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RCS Loops-MODE 3
B 3.4.5

TXS 7-F- / 53
BASES

LCO values of the coastdown curve must be revalidated by
(continued) conducting the test again. Another 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 - KJ
time. The Note permits the of the pumps in
order to perform this test an va i a e 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 shown that boron stratification
is not a problem during this short period with no forced
flow.

Utilization of the Note 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, thereby maintaining the margin to
criticality. Boron reduction is prohibited because a
uniform concentration distribution throughout the RCS
cannot be ensured when in natural circulation; and

b. Core outlet temperature is maintained at least 10F
below saturation temperature, so that no vapor bubble
may form and possibly cause a natural circulation flow
obstruction.

An OPERABLE RCS loop consists of one OPERABLE RCP and one
OPERABLE SG in accordance with the Steam Generator Tube
Surveillance Program, which has the minimum water level
specified in SR 3.4.5.2. An RCP is OPERABLE if it is
capable of being powered and is able to provide forced flow
if required.

APPLICABILITY In MODE 3, this LCO ensures forced circulation of the
reactor coolant to remove decay heat from the core and to
provide proper boron mixing. The most stringent condition
of the LCO, that is, two RCS loops OPERABLE and two RCS
loops in operation, applies to MODE 3 with RTBs in the

(continued)
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RCS Loops-MODE 4
B 3.4.6

TS TF- /5&3
BASES

LCO loops and RHR loops. Any one loop in operation provides
(continued) 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. +-c A.,

Note 1 permits all RCPs or RHR pumps to for
g 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 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 Rumps be sto ed for a short period of time. The
No e pemits ted en of the pumps in order to
perform this test and va ida e 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 a
problem 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, therefore maintaining the margin
to criticality. Boron reduction is prohibited because
a uniform concentration distribution throughout the
RCS cannot be ensured when in natural circulation; and

b. Core outlet temperature is maintained at least 10F
below saturation temperature, so that no vapor bubble
may form and possibly cause a natural circulation flow
obstruction.

Note 2 requires that the secondary side water temperature of
each SG be • [50]JF above each of the RCS cold leg
temperatures before the start of an RCP with any RCS cold
leg temperature S 275*F. This restraint is to prevent a low
temperature overpressure event due to a thermal transient
when an RCP is started.

An OPERABLE RCS loop comprises an OPERABLE RCP and an
OPERABLE SG in accordance with the Steam Generator Tube

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

'7_5 FF- /53
BASES (continued)

APPLICABLE In MODE 5, RCS circulation is considered in the
SAFETY ANALYSES determination of the time available for mitigation of the

accidental boron dilution event. The RHR loops provide this
circulation.

RCS Loops-MODE 5 (Loops Filled) have been identified in the
NRC Policy Statement as important contributors to risk
reduction.

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 > [17J%. 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 2 [17]%. Should the
operating RHR loop fail, the SGs could be used to remove the
decay heat. oi e

Note 1 permits all RHR pumps to 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

d for a short period of time. The Note permits
'Siop : Ofof the pumps in order to perform this test and
-~--_....._.-vai1date 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:

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

TS7 7- / S3
(nrr7S4BASES

LCO
(continued)

Note 1 permits all RHR pumps to -' oizwfor
< 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 > 10OF below saturation
temperature]. The Note prohibits boron dilution or draining
operations when RHR forced flow is stopped.

Note 2 allows one RHR 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 RHR loop is comprised of an OPERABLE RHR pump
capable of providing forced flow to an OPERABLE RHR heat
exchanger. RHR 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 RHR System.

Operation in other MODES is covered by:

LCO
LCO
LCO
LCO
LCO

3.4.4,
3.4.5,
3.4.6,
3.4.7,
3.9.5,

"RCS Loops-MODES 1 and 2";
"RCS Loops-MODE 3";
"RCS Loops-MODE 4";
'RCS Loops-MODE 5, Loops Filled";
"Residual Heat Removal (RHR) and Coolant
Circulation-High Water Level" (MODE 6); and

'Residual Heat Removal (RHR) and Coolant
Circulation-Low Water Level" (MODE 6).

LCO 3.9.6,

ACTIONS

If only one RHR loop is OPERABLE and in operation,
redundancy for RHR is lost. Action must be initiated to
restore a second loop to OPERABLE status. The immediate
Completion Time reflects the importance of maintaining the
availability of two paths for heat removal.

(continued)
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ECCS-Operating
B 3.5.2
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BASES

APPLICABLE
SAFETY ANALYSES

(continued)

The effects on containment mass and energy releases are
accounted for in appropriate analyses (Refs. 3 and 4). The
LCO ensures that an ECCS train will deliver sufficient water
to match boiloff rates soon enough to minimize the
consequences of the core being uncovered following a large
LOCA. It also ensures that the centrifugal charging and SI
pumps will deliver sufficient water and boron during a small
LOCA to maintain core subcriticality. For smaller LOCAs,
the centrifugal charging pump delivers sufficient fluid to
maintain RCS inventory. For a small break LOCA, the steam
generators continue to serve as the heat sink, providing
part of the required core cooling.

The ECCS trains satisfy Criterion 3 of the NRC Policy
Statement.

LCO In MODES 1, 2, and 3, two independent (and redundant) ECCS
trains are required to ensure that sufficient ECCS flow is
available, assuming a single failure affecting either train.
Additionally, individual components within the ECCS trains
may be called upon to mitigate the consequences of other
transients and accidents.

In MODES 1, 2, and 3, an ECCS train consists of a
centrifugal charging subsystem, an SI subsystem, and an RHR
subsystem. Each train includes the piping, instruments, and
controls to ensure an OPERABLE flow path capable of taking
suction from the RWST upon an SI signal and automatically
transferring suction to the containment sump.

During an event requiring ECCS actuation, a flow path is
required to provide an abundant supply of water from the
RWST to the RCS via the ECCS pumps and their respective
supply headers to each of the four cold leg injection
nozzles. In the long term, this flow path may be switched
to take its supply from the containment sump and to supply
its flow to the RCS hot and cold legs.

The flow path for each train must maintain its designed
independence to ensure that no single failure can disable
both ECCS trains.

lf,> I 0 /I

(continued)
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ECCS-Operating
B 3.5.2

N7-S 7rF- /53
BASES (continued)

APPLICABILITY In MODES 1, 2, and 3, the ECCS OPERABILITY requirements for
the limiting Design Basis Accident, a large break LOCA, are
based on full power operation. Although reduced power would
not require the same level of performance, the accident
analysis does not provide for reduced cooling requirements
in the lower MODES. The centrifugal charging pump
performance is based on a small break LOCA, which
establishes the pump performance curve and has less
dependence on power. The SI pump performance requirements
are based on a small break LOCA. MODE 2 and MODE 3
requirements are bounded by the MODE 1 analysis.

This LCO is only applicable in MODE 3 and above. Below
MODE 3, the SI signal setpoint is manually bypassed by
operator control, and system functional requirements are
relaxed as described in-hutdown."

As indicated in Note 1, the ow path may be isolated for
2 hours in MODE 3, under controlled conditions, to perform
pressure isolation valve testing per SR 3.4.14.1. The flow
path is readily restorable from the control room.

As indicated in Note 2, operation in MODE 3 with ECCS trains
wfuetar>E ppursuant to LCO 3.4.12, "Low Temperature

4v'r-e-ssiure Protection (LTOP) System," is necessary for
plants with an LTOP arming temperature at or near the MODE 3
boundary temperature of 350F. LCO 3.4.12 requires that
certain pumps be rendered iso' a t and below the LTOP
arming temperature. When tis temperature is a or near the
MODE 3 boundary temperature, time is needed to restore the 1
inoperable pumps to OPERABLE status. 61 inec7i'

In MODES 5 and 6, plant conditions are suic that the
probability of an event requiring ECCS injection is
extremely low. Core cooling requirements in MODE 5 are
addressed by LCO 3.4.7, 'RCS Loops-MODE 5, Loops Filled,"
and LCO 3.4.8, 'RCS Loops-MODE 5, Loops Not Filled."
MODE 6 core cooling requirements are addressed by LCO 3.9.5,
"Residual Heat Removal (RHR) and Coolant Circulation-High
Water Level," and LCO 3.9.6, "Residual Heat Removal (RHR)
and Coolant Circulation-Low Water Level."

(continued)
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RHR and Coolant Circulation-High Water Level
B 3.9.5
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BASES

APPLICABLE reduction. Therefore, the RHR System is retained as a
SAFETY ANALYSES Specification.

(continued)

LCO Only one RHR loop is required for decay heat removal in
MODE 6, with the water level Ž 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;

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 reuired
operating RHR loop to ye ros ve fr up o
1 hour per 8 hour period, provided no operations are
permitted that would cause a reduction of the RCS boron
concentration. Boron concentration reduction 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

(continued)
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RCS Loops -MODE 3
3.4.5

T.STF - -S
3.4 REACTOR COOLANT SYSTEM (RCS)

I

3.4.5 RCS Loops -MODE 3

LCO 3.4.5 [Two] RCS loops shall be OPERABLE and one RCS loop shall be
in operation. - '

____________________---------NOTE_____ . -- -----=======--- -

All reactor coolant pumps may for • 1 hour
per 8 hour period, provided:

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

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

_____________________________________________________________

APPLICABILITY: MODE 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

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

status.

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

(continued)
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RCS Loops-MODE 4
3.4.6

T/ STF- /53 .
3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.6 RCS Loops-MODE 4

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

--------------------------…--NOTES ---------------------------
1. AD reactor coolant pumps (RCPs) and SDC pumps may )

not /e~g~ze for < 1 hour per 8 hour period, provided:

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

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

2. No RCP shall be started with any RCS cold leg
temperature < [285]JF unless:

a. Pressurizer water level is < [60]%; or

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

APPLICABILITY: MODE 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

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

or train to OPERABLE
AND status.

Two SOC trains
inoperable.

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

3.4 REACTOR COOLANT SYSTEM (RCS) TS 7-/S3
3.4.7 RCS Loops-MODE 5, Loops Filled

LCO 3.4.7 One shutdown cooling (SDC) train shall be OPERABLE and in
operation, and either:

a. One additional SDC train shall be OPERABLE; or

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

--------------------…--------NOTES…---------------------------
oThe SDC UMD of the train in operation mayi&
for • 1 hour per 8 hour period provided:

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

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

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

3. No reactor coolant pump (RCP) shall be started with one
or more of the RCS cold leg temperatures : [285]JF
unless:

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. n be in a,4r-na

4. All SDC trains may r ovoperation during
planned heatup to MODE 4 when at least one RCS loop is
in operation.

APPLICABILITY:_______MODE_____with___R__S__loops___filled.__

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

T5 TF- 573 _
3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.8 RCS Loops-MODE 5, Loops Not Filled

LCO 3.4.8 Two shutdown cooling (SDC) trains
SDC train shall be in operation.

shall be OPERABLE and one

St a
…------------------------…NOTES…---…----------------------

1. All SDC pumps may for c 15 minutes when
switching from one train to another provided:

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

b. No operations are permitted that would cause a
reduction of the RCS boron concentration; 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 SDC train A.1 Initiate action to Immediately
inoperable. restore SDC train to

OPERABLE status.

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

/ m F- /IS-

3.9 REFUELING OPERATIONS i

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

LCO 3.9.4 One SDC loop shall be in operation. �

---------------------------- NQTE Li-------------------
The required SDC loop may 1 operation for
< 1 hour per [8] hour period, provided no operations are
permitted that would cause reduction of the Reactor Coolant
System boron concentration.
____________________________________________________________

APPLICABILITY: MODE 6 with the water level > 23 ft above the top of reactor
vessel flange.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

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

in reactor coolant
boron concentration.

AND

A.2 Suspend loading Immediately
irradiated fuel
assemblies in the
core.

AND

A.3 Initiate action to Immediately
satisfy SDC loop
requirements.

AND

(continued)

CEOG STS 3.9-6 Rev 1, 04/07/95



RCS Loops-MODES 3
B 3.4.5

73 rF-/s3
BASES (continued)

LCO The purpose of this LCO is to require [two] RCS loops to be
available for heat removal, thus providing redundancy. The
LCO requires the [two] loops to be OPERABLE with the intent
of requiring both SGs to be capable (> 25% water level) of
transferring heat from the reactor coolant at a controlled
rate. Forced reactor coolant flow is the required way to
transport heat, although natural circulation flow provides
adequate removal. A minimum of one running RCP meets the
LCO requirement for one loop in operation.

The Note permits a li*ited period of operation without RCPs.
11~~1L ~ All RCPs ma - for < 1 hour per 8 hour period.

This means that natural circulation has been established.
PI "a'e"'o When in natural circulation, a reduction in boron

concentration is prohibited because an even concentration
distribution throughout the RCS cannot be ensured. Core
outlet temperature is to be maintained at least 10°F below
the saturation temperature so that no vapor bubble may form
and possibly cause a natural circulation flow obstruction.

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

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

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

Operation in other MODES is covered by:

(continued)
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RCS Loops-MODE 4
B 3.4.6

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.6 RCS Loops-MODE 4

BASES

BACKGROUND In MODE 4, the primary function of the reactor coolant is
the removal of decay heat and 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 In MODE 4, RCS circulation is considered in the
SAFETY ANALYSES 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 have been identified in the NRC Policy
Statement as important contributors to risk reduction.

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.

Note 1 permits all RCPs and SDC pumps to ce $ d
< 1 hour per 8 hour period. This means that natural
circulation has been established using the SGs. The Note

(continued)

CEOG STS B 3.4-25 Rev 1, 04/07/95



RCS Loops-MODE 5, Loops Filled
B 3.4.7

TS7Z /s
BASES

APPLICABLE RCS Loops-MODE 5 (Loops Filled) have been identified in the
SAFETY ANALYSES NRC Policy Statement as important contributors to risk

(continued) reduction.

LCO The purpose of this LCO is to require at least one of the
SDC trains be OPERABLE and in operation with an additional
SDC train OPERABLE or secondary side water level of each SG
shall be Ž [25]%. One SDC train provides sufficient forced
circulation to perform the safety functions of the 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 2 [25%]. Should the operating SDC train fa
the SGs could be used to remove the decay heat.

Note 1 permits all SDC pumps to 1< hour per
8 hour period. The circumstances for stopping oth 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 10F subcooling
limits, or an alternate heat removal path through the SG(s)
is in operation.

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

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

T. 7TS -/ s3
BASES

LCO the reactor coolant temperature can be maintained subcooled,
(continued) 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]eF:

a. Pressurizer water level must be < [60]%; or

b. Secondary side water temperature in each SG must be
< [100]JF above each of the RCS cold leg temperatures.

Satisfying either of the above conditions will preclude a
low temperature overpressure event due to a thermal
transient when the RCP is started.

Note 4 provides for an orderly transition from MODE 5 to
MODE 4 during a planned heatup by permitting r 1 )SDC

VI ,"t 1`s operation when at least one RCP is in operation.
This Note provides for the transition to MODE 4 where an RCP
is permitted to be in operation and replaces the RCS
circulation function provided by the SDC trains.

An OPERABLE SDC train is composed of an OPERABLE SOC pump
and an OPERABLE SDC heat exchanger.

SDC pumps are OPERABLE if they are capable of being powered
and are able to provide flow if required. An OPERABLE SG
can perform as a heat sink when it has an adequate water
level and is OPERABLE in accordance with the SG Tube
Surveillance Program.

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

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

BASES

LCO
(continued)

Note 1 permits the SDC pumps to be-6e~ efsizeUddfor
5 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 > 100F below saturation
temperature]. The Note prohibits boron dilution or draining
operations when SDC forced flow is stopped.

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

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

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

Operation in other MODES is covered by:

LCO
LCO
LCO
LCO
LCO

3.4.4,
3.4.5,
3.4.6,
3.4.7,
3.9.4,

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

LCO 3.9.5,

ACTIONS A.1

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

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

BASES

APPLICABLE SDC and Coolant Circulation-High Water Level satisfies
SAFETY ANALYSES Criterion 2 of the NRC Policy Statement.

(continued)

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 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 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. j 5 oi")

The LCO is modified by a Note that allows the required
operating SDC loop to . e r or up to
1 hour in each 8 hour period, provde no operations are
permitted that would cause a reduction of the RCS boron
concentration. Boron concentration reduction 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."

(continued)
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RHR Shutdown Cooling System-Hot Shutdown
3.4.8

3S 7T- /s3
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------------------------
1. Both RHR shutdown cooling subsystems and recirculation

pumps mayqgoei v ratdm ioperation for up to 2 hours
per 8 hour

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

SITArl.I-------------------------------------…II r…------------------------------------

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. One or two RHR A.1 Initiate action to Immediately
shutdown cooling restore RHR shutdown
subsystems inoperable. cooling subsystem(s)

to OPERABLE status.

AND

(continued)
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RHR Shutdown Cooling System-Cold Shutdown
3.4.9

W S 7D - / 3
3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.9 Residual Heat Removal (RHR) Shutdown Cooling System-Cold Shutdown

LCO 3.4.9 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 may(bvee K eg.15r) operation for up to 2 hours
per 8 hour 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 shutdown cooling subsystem.
______________________________________________________________________________

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or two RHR A.1 Verify an alternate 1 hour
shutdown cooling method of decay heat
subsystems inoperable. removal is available AND

for each inoperable
RHR shutdown cooling Once per
subsystem. 24 hours

thereafter

(continued)
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RHR-High Water Level
3.9.8

-7• TE-/S2--1-
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.

-F ----------------------------NOTE…----------------------------
Of P | The required RHR shutdown cooling subsystem may

operation for up to 2 hours per 8 hour period.
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

APPLICABILITY: MODE 5 with irradiated fuel in
(RVP) and the water level
[RPV flange].

the reactor pressure vessel
Ž [23] ft above the top of the

ACTIONS _

CONDITION REQUIRED ACTION COMPLETION TIME

A. Required RHR shutdown A.1 Verify an alternate 1 hour
cooling subsystem method of decay heat
inoperable. removal is available. AND

Once per
24 hours
thereafter

B. Required Action and B.1 Suspend loading Immediately
associated Completion irradiated fuel
Time of Condition A assemblies into the
not met. RPV.

AND

(continued)

BWR/4 STS 3 .9-11 Rev 1, 04/07/95



RHR-Low Water Level
3.9.9

T7 S-TFc-/53
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.

_,---" ------------------------- RNIL ----------------------------
Tho brqire d operating shutdown cooling subsystem mayc*

W in W~ep~ 0operation for up to 2 hours per 8 hour period.
s _____________ ______________ _______________ ______________

APPLICABILITY: MODE S 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 A.1 Verify an alternate 1 hour
RHR shutdown cooling method of decay heat
subsystems inoperable. removal is available AND

for each inoperable
required RHR shutdown Once per
cooling subsystem. 24 hours

thereafter

B. Required Action and B.1 Initiate action to Immediately
associated Completion restore [secondary]
Time of Condition A containment to
not met. OPERABLE status.

AND

(continued)
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RHR Shutdown Cooling System-Hot Shutdown
B 3.4.8

77S/ 7T-/S3
BASES

LCO common discharge piping. Thus, to meet the LCO, both pumps
(continued) in one loop or one pump in each of the two loops must be

OPERABLE. Since the piping and heat exchangers are passive
components that are assumed not to fail, they are allowed to
be common to both subsystems. Each 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. In MODE 3, one RHR shutdown cooling
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. 0

its both RHR shutdown cooling subsystems to e
Ijh Qo~r>I9' [sjSt~doin)for a period of 2 hours in an 8 hour period. Note

-a1i1ows 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

(continued)
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RHR Shutdown Cooling System-Cold Shutdown
B 3.4.9
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BASES

LCO in one loop or one pump in each of the two loops must be
(continued) OPERABLE. Since the piping and heat exchangers are passive

components that are assumed not to fail, they are allowed to
be common to both subsystems. In MODE 4, the RHR cross tie
valve (2E11-F010) may be opened to allow pumps in one loop
to discharge through the opposite recirculation loop to make
a complete subsystem. Additionally, each 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. In MODE 4, one RHR shutdown cooling
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. )

NoteI mits both RHR shutdown cooling subsystems to e
a for a period of 2 hours in an 8 hour period.

': N o te Z 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 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

(continued)
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RHR-High Water Level
B 3.9.8
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BASES

LCO.
(continued)

An OPERABLE RHR shutdown cooling subsystem consists of an
RHR pump, a heat exchanger, valves, piping, instruments, and
controls to ensure an OPERABLE flow path. In MODE 5, the
RHR cross tie valve is not required to be closed; thus, the
valve may be opened to allow pumps in one loop to discharge
through the opposite loop's heat exchanger to make a
complete subsystem.

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

,-~n required., A Note is provided to allow a 2 hour exceptionc4
s(k~boA) he operating subsystem every 8 hours.

pi lfbe*uow4( ar

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 2 [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 A. I

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

(continued)
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RHR-Low Water Level
B 3.9.9

I .

BASES

LCO
(continued)

allow pumps in one loop to discharge through the opposite
loop's heat exchanger to make a complete subsystem.

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

,-~j~.gEjrequired. A Note is provided to allow a 2 hour exception i
the operating subsystemzevery 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 2 [23] ft above the RPV flange
are given in LCO 3.9.8, "Residual Heat Removal (RHR) -High
Water Level."

ACTIONS A.I

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

(continued)
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RHR Shutdown Cooling System-Hot Shutdown
3.4.9

T7S 7s-T /53
3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.9 Residual Heat Removal (RHR) Shutdown Cooling System-Hot Shutdown

LCO 3.4.9 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 may Ave gy wed operation for up to 2 hours
per 8 hour period.

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

-------------------------------------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. One or two RHR A.1 Initiate action to Immediately
shutdown cooling restore RHR shutdown
subsystems inoperable. cooling subsystem to

OPERABLE status.

AND

(continued)
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RHR Shutdown Cooling System-Cold Shutdown
3.4.10

Ta 7- s-/53
3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.10 Residual

LCO 3.4.10

APPLICABILITY:

Heat Removal (RHR) Shutdown Cooling System-Cold 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 --------------
1. Both RHR shutdown cooling subsystems and recirculation

pumps may(EP refo-va-r operation for up to 2 hours
per 8 hour period.

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

MODE_______________________________________4._______________

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 A.1 Verify an alternate 1 hour
shutdown cooling method of decay heat
subsystems inoperable. removal is available AND

for each inoperable
RHR shutdown cooling Once per
subsystem. 24 hours

thereafter

(continued)
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RHR-High Water Level
3.9.8

TS 7F-/s-3
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.

--------------------------NOTE----------------------------
,~~~ , : §\The required RHR shutdown cooling subsystem may Gj ea
~J1O~ '~j,~fi~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 > [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 1 hour
cooling subsystem method of decay heat
inoperable. removal is available. AND

Once per
24 hours
thereafter

B. Required Action and B.1 Suspend loading Immediately
associated Completion irradiated fuel
Time of Condition A assemblies into the
not met. RPV.

AND

(continued)
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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 re uired operating shutdown cooling subsystem may )

(,(ricQr ri iaoperation 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 A.1 Verify an alternate 1 hour
shutdown cooling method of decay heat
subsystems inoperable. removal is available AND

for each inoperable
RHR shutdown cooling Once per
subsystem. 24 hours

thereafter

B. Required Action and B.1 Initiate action to Immediately
associated Completion restore [primary or
Time of Condition A secondary]
not met. containment to

OPERABLE status.

AND

(continued)
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RHR Shutdown Cooling System-Hot Shutdown
B 3.4.9

77S TF--/s3
BASES

LCO
(continued)

associated piping and valves. Each 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. In MODE 3, one RHR shutdown cooling
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. be ,I oe

Note 1 permits both RHR shutdown coo in subsystems an
recirculation pumps to(& ;U tnfor 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,

(continued)
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RHR Shutdown Cooling System-Cold Shutdown
B 3.4.10

BASES

LCO
(continued)

subsystem is considered OPERABLE if it can be manually
aligned (remote or local) in the shutdown cooling mode for
removal of decay heat. In MODE 4, one RHR shutdown cooling
subsystem can provide the required cooling, but two
subsystems are required to be OPERABLE to provide
redundancy. Operation 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 6c A.

Note 1 permits both RHR shutdown cool i subsystems andou
recirculation pumps to n or a period ours
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 2000F. 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.

(continued)
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RHR-High Water Level
B 3.9.8

BASES I

LCO
(continued)

An OPERABLE RHR shutdown cooling subsystem consists of an
RHR pump, a heat 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

the operating subsystempevery 8 hours.
(fvno~eAnobes'^

APPLICABILITY. One RHR shutdown cooling subsystem must be OPERABLE in
MODE 5, with irradiated fuel in the RPV and with the water
level 2 [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 A.]

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
result 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

(continued)
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RHR-Low Water Level
B 3.9.9

/ SBASESr•7 -/ 3 .
BASES

LCO Additionally, each RHR shutdown cooling subsystem is
(continued) 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

,S--> required. A Note is provided to allow a 2 hour exception(@
the operating subsystemAevery 8 hours.

(if~~~~~ a/ el-4 7 A- kfirv ,

APPLICABILITY Two RHR shutdown cooling subsystems are required to be
OPERABLE in MODE 5, with irradiated fuel in the RVP 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, and with the water level 2 [22 ft
8 inches] above the RPV flange, are given in LCO 3.9.8,
"Residual Heat Removal (RHR) -High Water Level."

ACTIONS A. J

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 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 these
alternate method(s) must be reconfirmed every 24 hours

(continued)
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