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IndustryfTSTF Standard Technical Specification Change Traveler
Define "Operations Involving Posiiive Reactivity Additions"

Classification: 3) Improve Specifications
NUREGs Affected: []
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Description:
Most Actions requiring "Suspend operations involving positive reactivity additions"; various Notes precluding reduction
in boron concentration; and RCS isolated loop startup limit for the isolated loop to be at a boron concentration greater
than or equal to the operating loop(s), are revised to limit the introduction into the RCS of reactivity more positive than
that required to meet the required SDM or refueling boron concentration, as applicable.
Additionally, the remaining Actions that require suspension of positive reactivity changes have a Bases addition to
clarify that the intent is a "net" positive reactivity operation.

Justification:
The Actions that preclude positive reactivity changes and/or reduction in boron concentration are ensuring either no
power increases, or continued margin to core criticality operations. During conditions in which these Actions may be
required. various unit operations must be continued. RCS inventory must be maintained, and RCS temperature must be
controlled. These activities necessarily involve additions to the RCS of cooler water (a positive reactivity effect in most
cases) and may involve inventory makeup from sources that are at boron concentrations less than RCS concentration.
These activities should not be precluded if the worst-case overall effect on the core would still assue SDM (or the
required refueling boron concentration) is maintained.

Therefore, the proposed changes provides the flexibility necessary to provide for continued safe reactor operations,
while also limiting any potential for excess positive reactivity addition.
Industry Contact:

Buschbaum, Denny

(254) 897-5851

dbuschbbl@telectric.com

NRC Contact:

Tomlinson, Ed

301-314-3137

ebt@irc.gov
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NUREG Rev Incorporated
Affected Technical Specifications
LCO 3.4.5

RCS Loops - MODE3

LCO 3.4.5 Bases

RCS Loops- MODE3
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LCO 3.4.6

RCS Loops - MODE 4

LCO 3.4.6 Bases

RCS Loops - MODE 4

Action 3.4.6.C

RCS Loops- MODE 4

Action 3.4.6.C Bases

RCS Loops - MODE 4

LCO 3.4.7

RCS Loops - MODE 5, Loops Filed

LCO 3.4.7 Bases

RCS Loops - MODE 5, Loops Flied

Action 3.4.7.B

RCS Loops - MODE 5, Loops Filed

Action 3.4.7.B Bases

RCS Loops - MODE 5, Loops Fled

LCO 3.4.8

RCS Loops - MODE 5, Loops Not Filled

LCO 3.4.8 Bases

RCS Loops - MODE 5, Loops Not Filled

LCO 3.4.8.B

RCS Loops - MODE 5. Loops Not Filed

LCO 3.4.8.B Bases

RCS Loops - MODE 5, Loops Not Filled

Action 3.8.2A

AC Sources - Shutdown

Action 3.8.2A Bases

AC Sources - Shutdown

Action 3.8.2.1

AC Sources - Shutdown

Action 3.8.5.A

DC Sources - Shutdown

Action 3.8.5A Bases

DC Sources - Shutdown

LCO 3.8.8A

Inverters - Shutdown

LCO 3.8.8.A Bases

Inverters - Shutdown

Action 3.8.10

Distribution Systems - Shutdown

Action 3.8.10 Bases

DstObution Systems - Shutdown

Action 3.9.1 A Bases

Boron Concentration

Action 3.4.5.C

RCS Loops - MODE 3

NUREG(s)- 1430 1432 Only

Action 3.4.5.C Bases

RCS Loops - MODE 3

NUREG(s)- 1430 1432 Only

Action 3.9.2A

Nuclear Instrumentation

NUREG(s)- 14301432 Only

Action 3.9.2.A Bases

Nuclear Instrumentation

NUREG(s)- 1430 1432 Only

Action 3.9.2.B Bases

Nuclear Instrumentation

NUREG(s)- 1430 1432 Only

10/11/99
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Action 3.3.9.8

Source Range Neutron Flux

NUREG(s)- 1430 Only

Action 3.3.9.B Bases

Source Range Neutron Flux

NUREG(s)- 1430 Only

Action 3.3.10.B

Intermediate Range Neutron Flux

NUREG(s)- 1430 Only

Action 3.3.10.B Bases

Intermediate Range Neutron Flux

NUREG(s)- 1430 Only

LCO 3.9.4

DHR and Coolant Circulation - High Water Level

NUREG(s)- 1430 Only

LCO 3.9.4 Bases

DHR and Coolant Circulation - High Water Level

NUREG(s)- 1430 Only

Action 3.9.4.A

DHR and Coolant Circulation - High Water Level

NUREG(s)- 1430 Only

Action 3.9.4A Bases

DHR and Coolant Circulation - High Water Level

NUREG(s)- 1430 Only

Action 3.9.5.9

DHR and Coolant Circulation - Low Water Level

NUREG(s)- 1430 Only

Action 3.9.5.1 Bases

DHR and Coolant Circulation - Low Water Level

NUREG(s)- 1430 Only

Action 3.3.1.G

RTS Instrumentation

NUREG(s)- 1431 Only

Action 3.3.1.G Bases

RTS Instrumentation

NUREG(s)- 1431 Only

Action 3.3.1.1

RTS Instrumentation

NUREG(s)- 1431 Only

Action 3.3.1.1 Bases

RTS Instrumentation

NUREG(s)- 1431 Only

Action 3.3.1.L

RTS Instrumentation

NUREG(s)- 1431 Only

Action 3.3.1.1 Bases

RTS Instrumentation

NUREG(s)- 1431 Only

Action 3.3.6.8

BDPS

NUREG(s)- 1431 Only

Action 3.3.9.9 Bases

BDPS

NUREG(s)- 1431 Only

Action 3.4.5.D

RCS Loops - MODE3

NUREG(s)- 1431 Only

Action 3.4.5.D Bases

RCS Loops - MODE3

NUREG(s)- 1431 Only

Bkgnd 3.4.15 Bases

RCS Isolated Loop Startup

NUREG(s)- 1431 Only

LCO 3.4.18

RCS Isolated Loop Startup

NUREG(s)- 1431 Only

SR 3.4.18.2

RCS Isolated Loop Startup

NUREG(s)- 1431 Only

SR 3.4.18.2 Bases

RCS Isolated Loop Startup

NUREG(s)- 1431 Only

Action 3.9.3A

Nuclear Instrumentation

NUREG(s)- 1431 Only

Action 3.9.3A Bases

Nuclear Instrumentation

NUREG(s)- 1431 Only

Action 3.93.3

Nuclear Instrumentation

NUREG(s)- 1431 Only

Bases

.4--.

TSTF-256, Rev. 1
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LCO 3.9.5

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

Action 3.9.5A

RHR and Coolant Circulation- High Water Level

NUREG(s)- 1431 Only

Action 3.9.5A Bases

RHR and Coolant Circulation - High Water Level

NUREG(s)- 1431 Only

Action 3.9.6.6

RHR and Coolant Circulation - Low Water Level

NUREG(s)- 1431 Only

Action 3.9.6.B Bases

RHR and Coolant Circulation - Low Water Level

NUREG(s)- 1431 Only

Action 3.3.8A Bases

CRIS (Analog)

NUREG(s)- 1432 Only

Action 3.3.8.C

CRIS (Analog)

NUREG(s)- 1432 Only

Action 3.3.9A Bases

CRIS (Digital)

NUREG(s)- 1432 Only

Action 3.3.9.C

CRIS (Digital)

NUREG(s)- 1432 Only

Action 3.3.13A

[Logarithmic] Power Monitoring Channels (Analog)

NUREG(s)- 1432 Only

Action 33.13.A

fLogarilthmc] Power Monitoring Channels (Digital)

NUREG(s)- 1432 Only

Action 3.3.13A Bases

[Logarithmic) Power Monitoring Channels (Analog)

NUREG(s)- 1432 Only

Action 3.3.13.A Bases

[Logarthmnilc Power Monitoring Channels (Digital)

NUREG(s)- 1432 Only

LCO 3.9.4

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

Action 3.9.4A

SDC and Coolant Circulation - High Water Level

NUREG(s)- 1432 Only

Action 3.9.4.A Bases

SDC and Coolant Circulation - High Water Level

NUREG(s)- 1432 Only

Action 3.9.5.B

SOC and Coolant Circmiation

Low Water Level

NUREG(s)- 1432 Only

Action 3.9.5.8 Bases

SDC and Coolant Circulation - Low Water Level

NUREG(s)- 1432 Only

.
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TSTF-286, Rev. 1

INSERT 1
NOTE
Limited plant cooldown or boron dilution is allowed provided the change is accounted for in the
calculated SDM.
INSERT 2
NOTE
Plant temperature changes are allowed provided the temperature change is accounted for in the
calculated SDM.

INSERT 3
Suspend operations that would cause introduction into the RCS, coolant with boron concentration
less than required to meet SDM of LCO 3.1. 1.
INSERT 4
Suspend operations that would cause introduction into the RCS, coolant with boron concentration
less than required to meet SDM of LCO 3.9.1.
INSERT 5
No operations are permitted that would cause introduction into the RCS, coolant with boron
concentration to less than required to meet the SDM of LCO 3.1.1; and
INSERT 6
required to meet the SDM of LCO 3.1.1 or boron concentration of LCO 3.9.1
INSERT 7
less than that required to meet the minimum required boron concentration of LCO 3.9.1
INSERT 8
Suspend operations involving positive reactivity additions that could result in loss of required SDM or
boron concentration.

TSTF-286, Rev. 1
INSERT B I

Required Action [ ]is modified by a note to indicate that normal plant control operations that
individually add limited positive reactivity (e.g., temperature or boron fluctuations associated with
RCS inventory management or temperature control) are not precluded by this Action, provided they
are accounted for in the calculated SDM.
INSERT B2

Required Action [ is modified by a note which permits plant temperature changes provided the
temperature change is accounted for in the calculated SDM. Introduction of temperature changes,
including temperature increases when a positive MTC exists, must be evaluated to ensure they do not
result in a loss of required SDM.
INSERT B4
Suspending the introduction of coolant into the RCS of coolant with boron concentration less than
required to meet the minimum SDM of LCO 3.1.1 is required to assure continued safe operation. With
coolant added without forced circulation, unmixed coolant could be introduced to the core, however
coolant added with boron concentration meeting the minimum SDM maintains acceptable margin to
subcritical operations.
INSERT B5
introduction of coolant into the RCS with boron concentration less than required to meet the minimum
SDM ofLCO 3.1.1
INSERT B6
that could result in loss of required SDM (Mode 5) or boron concentration (Mode 6). Suspending
positive reactivity additions that could result in failure to meet the minimum SDM or boron
concentration limit is required to assure continued safe operation. Introduction of coolant inventory
must be from sources that have a boron concentration greater than that what would be required in the
RCS for minimum SDM or refueling boron concentration. This may result in an overall reduction in
RCS boron concentration, but provides acceptable margin to maintaining subcritical operation.
Introduction of temperature changes including temperature increases when operating with a positive
MTC must also be evaluated to ensure they do not result in a loss of required SDM.
INSERT B7
that could result in loss of required SDM (Mode 5) or boron concentration (Mode 6)

TSTF-286, Rev. 1
INSERT B8

Suspending positive reactivity additions that could result in failure to meet the minimum SDM or
boron concentration limit is required to assure continued safe operation. Introduction of coolant
inventory must be from sources that have a boron concentration greater than that what would be
required in the RCS for minimum SDM or refueling boron concentration. This may result in an overall
reduction in RCS boron concentration, but provides acceptable margin to maintaining subcritical
operation. Introduction of temperature changes including temperature increases when operating with a
positive MTC must -also be evaluated to ensure they do not result in a loss of required SDM.
INSERT B9
introduction of coolant into the RCS with boron concentration less than required to meet the minimum
SDM of LCO 3.9.1
INSERT B I0
with coolant at boron concentrations less than required to assure the RCS boron concentration is
maintained
INSERT B 1I
Suspending positive reactivity additions that could result in failure to meet the minimum boron
concentration limit is required to assure continued safe operation. Introduction of coolant inventory
must be from sources that have a boron concentration greater than that what would be required in the
RCS for minimum refueling boron concentration. This may result in an overall reduction in RCS
boron concentration, but provides acceptable margin to maintaining subcritical operation.
INSERT B 12
Operations that individually add limited positive reactivity (e.g. temperature fluctuations from
inventory addition or temperature control fluctuations), but when combined with all other operations
affecting core reactivity (e.g., intentional boration) result in overall net negative reactivity addition, are
not precluded by this action.

Source Range Neutron Flux
3.3.9

A
3.3

INSTRUMENTATION
Source Range Neutron Flux

3.3.9
LCO

3.3.9

Two source range neutron flux channels shall be OPERABLE.
-- NOTF--

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

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

High voltage to detector may be de-energized above 1E-1O amp
on intermediate range channels.
------------------------------------------------------------

-APPLICABILITY:

MODES 2, 3, 4, and 5.

F

'

ACTIONS

REQUIRED ACTION

CONDITION

COMPLETION TIME

A. One source range
neutron flux channel
Inoperable with
THERMAL POWER level
: 1E-1O amp on the
intermediate range
neutron flux channels.

A.1

Restore channel to
OPERABLE status.

Prior to
increasing
THERMAL POWER

B. Two source range
neutron flux channels
inoperable with
THERMAL POWER level
5 1E-10 amp on the
intermediate range
neutron flux channels.

B.1

Suspend operations
involving positive
reactivity changes.,

Immediately

Initiate action to
insert all CONTROL
RODS.

Immediately

Open CONTROL ROD
drive trip breakers.

1 hour

AND
B.2

AND
B.3

AND
(continued)

BWOG STS

3.3-22

Rev 1, 04/07/95

Intermediate Range Neutron Flux
3.3.10
3.3

INSTRUMENTATION

3.3.10

Intermediate Range Neutron Flux

LCO 3.3.10

Two intermediate range neutron flux channels shall be
OPERABLE.

APPLICABILITY:

MODE 2,
When any CONTROL ROD drive (CRD) trip breaker is in the
closed position and the CRD System is capable of rod
withdrawal.

ACTIONS

CONDITION

REQUIRED ACTION

COMPLETION TIME

A. One channel
inoperable,

A.1

Reduce THERMAL POWER
to < IE-1O amp.

2 hours

B. Two channels
inoperable.

B.1

:Suspend operations
invplving positive
reactivity changes.'

Immediately

B.2

Open CRD trip
breakers.

1 hour

SURVEILLANCE REQUIREMENTS

SURVEILLANCE
SR 3.3.10.1

Perform CHANNEL CHECK.

FREQUENCY
12 hours
(continued)

BWOG STS

3.3-25

Rev 1, 04/07/95

RCS Loops-MODE 3
3.4.5
3.4

TSF5 -ZF

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.
-NOTE
All reactor coolant pumps (RCPs) may be de-energized for
g8 hours per 24 hour period for the transition to or from
the Decay Heat Removal System, and all RCPs may be
de-energized for ý I hour per 8 hour period for any other
reason, provided:
a.

ope

of
b.

APPLICABILITY:

ions are

eRCS-

rmittedttould caus

~concentra

eductij

7

nj; and

Core outlet temperature is maintained at least [IO]OF
below saturation temperature.

MODE 3.

ACTIONS

CONDITION

REQUIRED ACTION

COMPLETION TIME

A. One required RCS loop
inoperable.

A.1

Restore required RCS
loop to OPERABLE
status.

72 hours

B. Required Action and
associated Completion
Time of Condition A
not met.

B.1

Be in MODE 4.

12 hours

(continued)

BWOG STS

3.4-7

Rev 1, 04/07/95

RCS Loops-MODE 3
3.4.5

ACTIONS

(continued)

CONDITION
C. No RCS loop OPERABLE.

C.1

OR

REQUIRED ACTION

COMPLETION TIME

11
0op spend
rat t onitnvol *ng
la r ~ucttoi of RCS•

Immediately

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

Immediately

Iboron concen ation.

No RCS loop in
operation.

AND
C.2

SURVEILLANCE REQUIREMENTS

FREQUENCY

SURVEILLANCE
SR 3.4.5.1

Verify required RCS loop is in operation.

12 hours

SR 3.4.5.2

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

7 days

BWOG STS

3.4-8

Rev 1, 04/07/95

RCS Loops-MODE 4
3.4.6
3.4

REACTOR COOLANT SYSTEM (RCS)

3.4.6
LCO

RCS Loops-MODE 4
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
: 8 hours per 24 hour period for the
the DHR System, and all RCPs and DHR
de-energized for g 1 hour per 8 hour
reason, provided:

S¢•~~~

b.

APPLICABILITY:

t hee,:RR) ~~p

J5

ocncentr:91`on;:

be de-energized for
transition to or from
pumps may be
period for any other
and

..

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

MODE 4.

ACTIONS
CONDITION
A.

One required RCS loop
inoperable,

AND

REQUIRED ACTION
A.1

Initiate action to
restore a second loop
to OPERABLE status.

COMPLETION TIME
Immediately

Two DHR loops
inoperable.
(continued)

BWOG STS

3.4-9

Rev 1, 04/07/95

RCS Loops-MODE 4
3.4.6

-?-EGO
ACTIONS

(continuedi
REQUIRED ACTION

CONDITION
B. One required DHR loop
inoperable,

COMPLETION TIME

B.1

Initiate action to
restore a second loop
to OPERABLE status.

Immediately

B.2

Be in MODE 5.

24 hours

AND
Two required RCS loops
inoperable.

spend

C.1

C. Required RCS or DHR

lao

loops inoperable.

• invol
ratio
inRC•ng I
ductiok

Jboro• con~ce

OR

No RCS or DHR loop in
operation.

Immediately

11
rati on\

AND
Initiate action to
restore one loop to
OPERABLE status and
operation.

C.2

Immediately

SURVEILLANCE REQUIREMENTS

SURVEILLANCE
SR

3.4.6.1

"SR 3.4.6.2

BWOG STS

FREQUENCY

Verify one DHR or RCS loop is in operation.

12 hours

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

7 days

3.4-10

Rev 1, 04/07/95

RCS Loops-MODE 5, Loops Filled
3.4.7
3.4
3.4.7
LCO

-

REACTOR COOLANT SYSTEM (RCS)

I'F°Z

(gAv'I

RCS Loops-MODE 5, Loops Filled
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 k [50]%.

-------------------------------------------- NOTES
1.
The DHR pump of the loop in operation may be
de-energized for g I hour per 8 hour period provided:

"

-c•tion a.
b.

APPLICABILITY:

BWOG STS

No o

tions
of arre

caus
irmtted t a-olwould
untratio;;.-fad
RCS boro&,eo

Core outlet temperature is maintained at least IO*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.

All DHR 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.

3.4-11

Rev 1, 04/07/95

RCS Loops-MODE 5, Loops Filled

3.4.7
_T~sTF _Z12 0j
ACTIONS
REQUIRED ACTION

CONDITION

COMPLETION TIME

Initiate action to
restore a second DHR
loop to OPERABLE
status.

Immediately

A.2

Initiate action to
restore SG secondary
side water levels to
within limits.

Immediately

B. Required DHR loop
inoperable.
OR

B.1

uspen all
o ýerato•s Inv ving
la •educt Ln in IS

Immediately

No DHR loop in
operation.

AND

A.1

A. One DHR loop
inoperable,
AND
Any SG with secondary
side water level not
within limits.

OR

Iborb

c~onc ntrrati n.

31
Initiate action to
restore one DHR loop
to OPERABLE status
and operation.

B.2

Immediately

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

FREQUENCY

SR 3.4.7.1

Verify one DHR loop is in operation.

12 hours

SR 3.4.7.2

Verify required SG secondary side water
levels are 2 [50]%.

12 hours

(continued)

BWOG STS

3.4-12
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RCS Loops-MODE 5, Loops Not Filled
3.4.8

V_
"F1TF

REACTOR COOLANT SYSTEM (RCS)

3.4

3.4.8

,C I

RCS Loops-MODE 5, Loops Not Filled
Two decay heat removal (DHR) loops shall be OPERABLE and one
DHR loop shall be in operation.

LCO 3.4.8

- ------------------------- NOTES
------------------1. All DHR pumps may be de-energized for g 15 minutes when
switching from one loop to another provided:
[a.
b.

JPrS,.-i

The maximum RCS temperature is 5 [160]*F;]

r
c.
2.

e

No.op

tion of.

CS boro

would cap& a

ncentratiw,. and

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

One DHR loop may be inoperable for ý 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
REQUIRED ACTION

CONDITION
A.

One DHR loop
inoperable,

A.1

Initiate action to
restore DHR loop to
OPERABLE status.

COMPLETION TIME
Immediately

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

(continued)
CONDITION

B.

Required DHR loops
inoperable.

B.1

REQUIRED ACTION

COMPLETION TIME

ruspend 11
orat
on invol *ng

Immediately

Iredction hLRCS

OR

bor

No DHR loop in

AND

cncen

I<Ei

\

ation.

T3

operation.
B.2

Initiate action to
restore one DHR loop
to OPERABLE status
and operation.

Immediately

SURVEILLANCE REQUIREMENTS
SURVEILLANCE

FREQUENCY

SR

3.4.8.1

Verify one DHR loop is in operation.

12 hours

SR

3.4.8.2

Verify correct breaker alignment and
indicated power available to the required
DHR pump that is not In operation.

7 days

8WOG STS
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AC Sources-Shutdown
3.8.2
ACTIONS

REQUIRED ACTION

CONDITION

A. One required offsite
circuit inoperable.

COMPLETION TIME

------------- NOTE--------Enter applicable Conditions
and Required Actions of
LCO 3.8.10, with one required
train de-energized as a
result of Condition A.
A.I

Declare affected
required feature(s)
with no offsite power
available inoperable.

Immediately

A.2.1

Suspend CORE
ALTERATIONS.

Immediately

Suspend movement of
irradiated fuel
assemblies.

Immediately

AND
A.2.2

AND
A.2.3

Isu~pend _op,- tioi
I
linvo v,
ing po'sitiv~et
\reacti ity adfttions.•

itiate, ction to

Immediately

A.2.4

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

Immediately

(continued)
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AC Sources-Shutdown
3.8.2
ACTIONS

(continued)

-

CONDITION
B. One required DG

REQUIRED ACTION
B.1

inoperable.

Suspend CORE

COMPLETION TIME
Immediately

ALTERATIONS.

AND
B.2

Suspend movement of
Irradiated fuel
assemblies.

Immediately

itiate\action, to

Immediately

AND
B.3

ss•pend o •ratiot
psit.ie
linvlvtng
Ireac

B.4

BWOG STS

vity%aa• ition•.

Initiate action to
restore required DG
to OPERABLE status.

3.8-21
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DC Sources-Shutdown

3.8.5
3.8

ELECTRICAL POWER SYSTEMS

3.8.5
LCO

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

3.8.5

Q
APPLICABILITY:

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

ACTIONS
CONDITION
A.

One or more required
DC electrical power
subsystems inoperable.

REQUIRED ACTION
A.1

COMPLETION TIME

Declare affected
required feature(s)
inoperable.

Immediately

Suspend CORE
ALTERATIONS.

Immediately

Suspend movement of
Irradiated fuel
assemblies.

Immediately

OR
A.2.1

AND
A.2.2

AND
A.2.3

itiate
Js•Pend

1to
0atN
r
oactio

Iinv~lvng p'sitiv•
Ireactvviit(

I

Immediately
coittoinue

(continued)
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Inverters-Shutdown
3.8.8
3.8

-Vs5-T .- W01 100 1

ELECTRICAL POWER SYSTEMS

3.8.8

Inverters-Shutdown

LCO 3.8.8

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

APPLICABILITY:

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

ACTIONS

REQUIRED ACTION

CONDITION
A. One or more [required]
inverters inoperable,

A.1

COMPLETION TIME

Declare affected
required feature(s)
inoperable.

Immediately

Suspend CORE
ALTERATIONS.

Immediately

Suspend movement of
irradiated fuel
assemblies.

Immediately

\nitiat actio to
eratius
Issp(ndt
inn Iving ositiv'e

Immediately

OR
A.2.1

AND
A.2.2

AND
A.2.3

reac ivity .wditio.

(continued)
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Distribution Systems-Shutdown
3.8.10
3.8

ELECTRICAL POWER SYSTEMS

3.8.10
LCO

Distribution Systems-Shutdown

3.8.10

APPLICABILITY:

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

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

ACTIONS
REQUIRED ACTION

CONDITION
A.

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

COMPLETION TIME

A.1

Declare associated
supported required
feature(s)
inoperable.

Immediately

A,2.1

Suspend CORE
ALTERATIONS.

Immediately

Suspend movement of
irradiated fuel
assemblies.

Immediately

ction
[•itiate oeations
Isupn
i~nvX~,ing p ,itive \
Ireact~kvi tyaacititons.]

Immediately

AND
A.2.2

AND
A.2.3

AND

(c

n uEeT

(continued)
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Nuclear Instrumentation
3.9.2
3.9

REFUELING OPERATIONS

3.9.2

Nuclear Instrumentation

LCO 3.9.2

Two source range neutron flux monitors shall be OPERABLE.

APPLICABILITY:

MODE 6.

ACTIONS

CONDITION
A. One [required] source
range neutron flux
monitor inoperable.

REQUIRED ACTION
A.1

COMPLETION TIME

Suspend CORE
ALTERATIONS.

Immediately

Initiate action to
restore one source
range neutron flux
monitor to OPERABLE
status.

Immediately

Perform SR 3.9.1.1.

4 hours

AND

B. Two [required] source
range neutron flux
monitors inoperable,

B.1

AND
B.2

AND
Once per 12
hours thereafter

BWOG STS

3.9-2
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DHR and Coolant Circulation-High Water Level
3.9.4

-rSTF "T-T( J_
&
REFUELING OPERATIONS

3.9

Decay Heat Removal (DHR)

3.9.4
LCO

3.9.4

and Coolant Circulation-High Water Level

One DHR loop shall be OPERABLE and in operation.
---- -------

----

----

--- us

S.w

The required DHR loop may be removed from operation for
:g1 hour per 8 hour period, provided no operations are
the Reactor Coolant
o
permitted that would cause -u
System boron concentratlon4 -----

co013.4

APPLICABILITY:

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

-----------

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

ý-'

MODE 6 with the water level
vessel flange.

: 23 ft above the top of reactor

ACTIONS
REQUIRED ACTION

CONDITION
A.

DHR loop requirements
not met.

A.1
in

lin

erati s
spendd
1lv1ngreduc\on
\

\boron

A.2

actor

COMPLETION TIME
Immediately

,olant

o\ncen ti~ton.

Suspend loading
irradiated fuel
assemblies in the
core.

Immediately

Initiate action to
satisfy DHR loop
requirements.

Immediately

AND
A.3

AND
(continued)
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DHR and Coolant Circulation-Low Water Level
3.9.5

-T
3.9 REFUELING OPERATIONS
3.9.5
LCO

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

APPLICABILITY:

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

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

ACTIONS

CONDITION
A. Less than required
number of DHR loops
OPERABLE.

B. No DHR loop OPERABLE
or in operation.

REQUIRED ACTION

COMPLETION TIME

A.1

Initiate action to
restore DHR loop to
OPERABLE status.

Immediately

A.2

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

Immediately

B.1

spend
eratio
in olving
reduc 4ion
in •actor c•olant •

Immediately

AND

B.2

'br°°n

Initiate action to
restore one DHR loop
to OPERABLE status
and to operation.

Immediately

AND
(continued)
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Source Range Neutron Flux
B 3.3.9

-TSTI .r e1 A

BASES
ACTIONS

A&I (continued)
Instrumentation is to delay increasing reactor power until
the channel is repaired and restored to OPERABLE status.
This limits power increases in the range where the operators
rely solely on the source range instrumentation for power
indication. The Completion Time ensures the source range is
available prior to further power increases. Furthermore, it
ensures that power-remains below the point where the
intermediate range channels provide primary protection until
both source range channels are available to support the
overlap verification required by SR 3.3.9.4.
- I.ý

B.1.

B.2. B.3. and B.4

With both source range neutron flux channels inoperable with
THERMAL POWER s IE-10 amp on the intermediate range neutron
flux instrumentation, the operators must place the reactor
in the next lowest condition for which source range
instrumentation is not required. This is done by
immediately suspending positive reactivity additions,'
initiating action to insert all CONTROL RODS, and opening
the CONTROL ROD drive trip breakers within 1 hour. -Periodic
SDM verification of k 1%&/k is then required to provide a
means for detecting the slow reactivity changes that could
be caused by mechanisms other than control rod withdrawal or
operations involving positive reactivity changes. Since the
source range instrumentation provides the only reliable
direct indication of power in this condition, the operators
must continue to verify the SDM every 12 hours until at
least one channel of the source range instrumentation is
returned to OPERABLE status.W Required Action B.1, Required
Action 8.2, and Required Action B.3 preclude rapid positive
reactivity additions. The I hour Completion Time for
Required Action B.3 and Required Action B.4 provides
sufficient time for operators to accomplish the actions.
The 12 hour Frequency for performing the SDM verification
ensures that the reactivity changes possible with CONTROL
RODS inserted are detected before SDM limits are challenged.

C.-_t
With reactor power > IE-10 amp in MODE 2, 3, 4, or 5 on the
intermediate range neutron flux instrumentation, continued

(continued)
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Intermediate Range Neutron Flux
B 3.3.10

TSTF,
BASES
ACTIONS

B.1 and B.2

(continued)

reactor in the next lowest condition for which the
intermediate range instrumentation is not required. This
involves providing power level Indication on the source

range instrumentation by immediately suspending operations

involving positive reactivity changes-and, within 1 hour,
placing the reactor in the tripped condition with the CRD
trip breakers openL, The Completion Times are based on unit
operating experience and allow the operators sufficient time
to manually insert the CONTROL RODS prior to opening the CRD
byekes

SURVEILLANCE
REQUIREMENTS

Performance of the CHANNEL CHECK once every 12 hours ensures
that a gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the two instrument channels could be an indication
of excessive instrument drift In one of the channels or of
something even more serious. CHANNEL CHECK will detect
gross channel failure; therefore, it is key in verifying
that the instrumentation continues to operate properly
between each CHANNEL CALIBRATION.
Agreement criteria are determined by the unit staff based on
a combination of the channel instrument uncertainties,
including isolation, indication, and readability.
If a
channel is outside the criteria, it may be an indication
that the transmitter or the signal processing equipment has
drifted outside its limit. If the channels are within the
criteria, it is an indication that the channels are
OPERABLE.
The Frequency, about once every shift, is based on operating
experience that demonstrates channel failure is rare. Since
the probability of two random faitlures in redundant channels
in any 12 hour period is extremely low, the CHANNEL CHECK
minimizes the chance of loss of protective function due to

(continued)
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RCS Loops-MODE 3
B 3.4.5

T...

BASES

I

Policy
RCS Loops-MODE 3 satisfy Criterion 3 of the NRC

APPLICABLE

SAFETY ANALYSES

Statement.

(continued)

LCO

o

+

CwcA*.+r4+1s

,

-6 ass¢ At'OM
• ICO 3,/./i••j,

loops to be
The purpose of this LCO is to require two redundancy. The
available for heat removal thus providing
the intent of
LCO requires the two loops to be OPERABLE with
heat from
transferring
requiring both SGs to be capable of
reactor
Forced
rate.
the reactor coolant at a controlled
although
heat,
transport
coolant flow is the required way to
A
removal.
natural circulation flow provides adequate
for one
requirement
minimum of one running RCP meets the LCO
loop in operation.
without RCPs.
The Note permits a limited period of operation 24 hour
per
All RCPs may be de-energized for g 8 hours
Heat Removal
period for the transition to or from the Decay for ý 1 hour
(DHR) System, and otherwise may be de-energized
circulation has
per 8 hour period. This means that natural
boron
been established. When in natural circulation,
concentration
even
reductionis prohibited because an
Core
distribution throughout the RCS cannot be ensured.
below
[10J]F
least
at
outlet temperature is to be maintained
form
may
bubble
vapor
no
the saturation temperature so that
obstruction.
and possibly cause a natural circulation flow
to stop all
In MODES 3, 4, and 5, it is sometimes necessary operation
RCP or DHR pump forced circulation (e.g., change
surveillance or
from one DHR train to the other, to perform to and from DHR
startup testing, to perform the transition the RCP minimum
System cooling, or to avoid operation below period is*
net positive suction head limit). The timeadequate for heat
acceptable because natural circulation is can be
removal, or the reactor coolant temperature
affecting
maintained subcooled and boron stratification
reactivity control is not expected.
OPERABLE RCP
An OPERABLE RCS loop consists of at least one the Steam
and an SG that is OPERABLE in accordance with
OPERABLE if
Generator Tube Surveillance Program. An RCP isprovide forced
it is capable of being powered and is able to
flow if required.

(continued)
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RCS Loops-MODE 3

B 3.4.5

BASES (continued)
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
LCO
LCO
LCO
LCO

3.4.4,
3.4.6,
3.4.7,
3.4.8,
3.9.4,

"RCS Loops-HODES 1 and 2";
"RCS Loops-MODE 4";
"RCS Loops-MODE 5, Loops Filled";
"RCS Loops-MODE 5, Loops Not Filled";
"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

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

B.1
If restoration is not possible within 72 hours, the unit
must be brought to MODE 4. In MODE 4, the plant may be
placed on the DHR System. The allowed Completion Time of
12 hours is reasonable, based on operating experience, to
achieve cooldown and depressurization from the existing
plant conditions and without challenging plant systems.
C.- and C.2

nsn,

If no RCS loop is OPERABLE or in operation, except as
provided in the Note in the LCO section, all operations
involvingL reduc ton of R6
roconceX rati o1 must be
immediately suspended. Nis is ecesstry because bo,~n 1

(continued)
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RCS Loops-MODE 3
B 3.4.5

WZ9~ s l

BASEST
ACTIONS

C.1 and C.2

(continued)

"olutio requirk forced irculaion for rope
tho'aeniz ion.1 Action to restore one RCS loop to operation
shall be immediately initiated and continued until one.RCS
1cop is restored to operation and to OPERABLE status. The
immediate Completion Time reflects the Importance of
maintaining operation for decay heat removal.

SURVEILLANCE
REQUIREMENTS

SR

3.4.5,1

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

3.4.5.2

Verification that the required number of RCPs are OPERABLE
ensures that the single failure criterion is met and that an
additional RCS loop can be placed in operation, if needed,
to maintain decay heat removal and reactor coolant
circulation. Verification is performed by verifying proper
breaker alignment and power availability to the required
pump that is not in operation. The Frequency of 7 days is
considered reasonable In view of other administrative
controls available and has been shown to be acceptable by
operating experience.

REFERENCES

BWOG STS
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RCS Loops-MODE 4
B 3.4.6BASES

LCO
(continued)
wA eai &nt
k÷ bor*4
contevilehons.
+tn
11h

n,.e

-6 asure
.I
4.Let?

3.11 f
myana j

,
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established using the SGs. The Note prohibits boron
dilutlowhen forced flow is stopped because an even
concentration distribution cannot be ensured. Core outlet
temperature is to be maintained at least 1OF below
saturation temperature so that no vapor bubble may form and
possibly cause a natural circulation flow obstruction.
The Note also permits the DHR pumps to be stopped for
: 1 hour per 8 hour period. When the DHR pumps are stopped,
no alternate heat removal path exists, unless the RCS and
SGs have been placed in service in forced or natural
circulation. The response of the RCS without the DHR System
depends on the core decay heat load and the length of time
that the DHR pumps are stopped. As decay heat diminishes,
the effects on RCS temperature and pressure diminish.
Without cooling by DHR, higher heat loads will cause the
reactor coolant temperature and pressure to increase at a
rate proportional to the decay heat load. Because pressure
can increase, the applicable system pressure limits
(pressure and temperature (PIT) or low temperature
overpressure protection (LTOP) limits) must be observed and
forced DHR flow or heat removal via the SGs must be
re-established prior to reaching the pressure limit. The
circumstances for stopping both DHR trains are to be limited
to situations where:
a.

Pressure and pressure and temperature increases can be
maintained well within the allowable pressure (P/T and
LTOP) and 100F subcooling limits; or

b.

An alternate heat removal path through the SG is in
operation.

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.
Similarly for the DHR System, an OPERABLE DHR loop is
comprised of the OPERABLE DHR pump(s) capable of providing
forced flow to the DHR heat exchanger(s). DHR pumps are
OPERABLE if they are capable of being powered and are able
to provide flow if required.

(continued)
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RCS Loops-MODE 4
B 3.4.6
BASES
ACTIONS

B.1 and B.2

(continued)

operating experience, to reach MODE 5 in an orderly manner
and without challenging plant systems.
C.] and C.2
If no RCS or DHR loops are OPERABLE or in operation, except
during
conditions
permitted
by the Note in the LCO section,
all operations
involving
M reduLtonX
ce rat
must be suspended and action to restore one
RCS or DHR loop to OPERABLE status and operation must be

initiated. Mprondftutiob~requirk forcedý,circul~atio n fo
Ma'p e"Kmlxi~g
xdl
e~argtn to criticality must not be •-•,tdw

reduced in t s type of operation. I-The immediate Completion
TTmes reflect the importance of maintaining operation for.
decay heat removal. The action to restore must continue
until one loop is restored to operation.

SURVEILLANCE
REQUIREMENTS

SR 3-4.6.
This Surveillance requires verification every 12 hours of
the required number of DHR or RCS loops in operation to
ensure forced flow is providing decay heat removal.
Verification includes flow rate, temperature, or pump status
monitoring. The 12 hour interval has been shown by
operating practice to be sufficient to regularly assess RCS
loop status. In addition, control room indication and
alarms will normally indicate loop status.
SR 3.4.6.2
Verification that the required pump is OPERABLE ensures that
an additional RCS or DHR loop can be placed in operation if
needed to maintain decay heat removal and reactor coolant
circulation. Verification is performed by verifying proper
breaker alignment and power available to the required pumps.
The Frequency of 7 days is considered reasonable in view of
other administrative controls and has been shown to be
acceptable by operating experience.

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

TF-2osl

BASES
BACKGROUND
(continued)

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

APPLICABLE
SAFETY ANALYSES

No safety analyses are performed with initial conditions in
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 k [50]%.
One DHR loop provides sufficient
foi-ced 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
k [50]%. Should the operating DHR loop fail, the SGs could
be used to remove the decay heat.
Note I permits the DHR pumps to be stopped 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 10F subcooling limits; or (b) Alternate
heat paths through the SGs are in operation.

4-A3

CLS

.Lk
I

The Note prohibits boron diluti•-owhen DHR forced flow is
stopped because an even concentration distribution cannot be
ensured. Core outlet temperature Is to be maintained at
least 1OF 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.
BASES
APPLICABILITY
(continued)

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

A.1 and A.2
If one DHR loop is inoperable and any SG has secondary side
water level < [50]%, redundancy for heat removal is lost.
Action must be initiated to restore a second DHR loop to
OPERABLE status or initiate action to restore the secondary
side water level in the SGs, and action must be taken
immediately. Either Required Action A.1 or Required
Action A.2 will restore redundant decay heat removal paths.
The immediate Completion Time reflects the importance of
maintaining the availability of two paths for heat removal.
B.] and B.2

If no DHR loop is in operation, except as provided in
Note I oN noreaured DHR loop is OPERABLE. all operations
must be
involving e redu;ion of CS bor conce-rat
suspended and action to restore a DHR loop to OPERABLE
status and operation must be initiatedj 6oron dil ion_3
Lequirms forcey circu-ltion fk" propermixinqi and e
f
margin to critiitty
must not be reduced in this type of
operation. The immediate Completion Time reflects the
importance ofmaintaining operation for decay heat removal.

SURVEILLANCE
REQUIREMENTS

SR

3.4.7.1

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

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

TSF-2.sý AV.

(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.

•
•coo
Lboran
twcev•rd;ons

Note I permits the DHR pumps to be de-energized 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 g [160]°F]. The Note prohibits
boron
dilution or draining operations when DHR forced flow
is stopped.rud

ff.suWLkM

Note 2 allows one DHR loop to be inoperable for a period of

.Z4?,LC

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.
A.
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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:
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 20;

"RCS Loops-MODE 30;
"RCS Loops-MODE 4";
"RCS Loops-MODE 5, Loops Filled";
"Decay Heat Removal (DHR) and Coolant
Circulation-High Water Level m (MODE 6); and
LCO 3.9.5, "Decay Heat Removal (DHR) and Coolant
Circulation-Low Water Level" (MODE 6).

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

(continued)

ACTIONS

A.I
If only one DHR loop is OPERABLE, 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 reflects the
importance of maintaining the availability of two paths for
heat removal.
B.1 and B.2

r

SURVEILLANCE
REQUIREMENTS

If both required loops are inoperable or the required.loop
is not in operation, except as provided by Note 1 in the
LCO the Re uired Action reouires immediate suspension of
all operations invo vin
ron reduc onand requires
initiation of action to immediately restore one DHR loop to
OPERABLE status and operation. The Required Action for
restoration does not apply to the condition of both loops
not in operation when the exception Note in the LCO is in
force.. The immediate Completion Time reflects the
lmpor tance of maintaining operations for decay heat removal.
The action to restore must continue until one loop is
restored.

SR 3.4.8.1
This Surveillance requires verification every 12 hours that
at least one loop is in operation. Verification includes
flow rate, temperature, or pump status monitoring, which
help ensure that forced flow is providing heat removal. The
12 hour interval has been shown by operating practice to be
sufficient to regularly assess degradation and verify
operation within safety analyses assumptions.

SR

3.4.8.2

Verification that the required number of pumps are OPERABLE
ensures that redundancy for heat removal is provided. The
requirement also ensures that additional loops can be placed
in operation if needed to maintain decay heat removal and
reactor coolant circulation. Verification is performed by
verifying proper breaker alignment and power available to
(continued)
BWOG STS

B 3.4-37

Rev 1, 04/07/95

AC Sources-Shutdown
B 3.8.2
BASES
ACTIONS

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

power sources is not available. It is, therefore, required
to suspend CORE ALTERATIONS, movement of irradiated fuel
assemblies, and operations involving positive reactivity
Sadditionk-,-7he
equtredN ctt-on t %suspend 4sittve•
DMs manta

ped.

Suspension of these activities does not preclude completion
of actions to establish a safe conservative condition.
These actions minimize the probability or the occurrence of
postulated events. It is further required to Immediately
initiate action to restore the required AC sources and to
continue this action until restoration is accomplished in
order to provide the necessary AC power to the unit safety
systems.
The Completion Time of immediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required AC electrical power sources
should be completed as quickly as possible in order to
minimize the time during which the unit safety systems may
be without sufficient power.
Pursuant to LCO 3.0.6, the Distribution System's ACTIONS are
not entered even if all AC sources to it are inoperable,
resulting in de-energization.
Therefore, the Required
Actions of Condition A are modified by a Note to indicate
that when Condition A is entered with no AC power to any
required ESF bus, the ACTIONS for LCO 3.8.10 must be
immediately entered. This Note allows Condition A to
provide requirements for the loss of the offsite circuit,
whether or not a train is de-energized. LCO 3.8.10 provides
the appropriate restrictions for the situation involving a
de-energized train.

SURVEILLANCE
REQUIREMENTS

SR

3.8.2.1

SR 3.8.2.1 requires the SRs from LCO03.8.1 that are
necessary for ensuring the OPERABILITY of the AC sources in
other than MODES 1, 2, 3, and 4. SR 3.8.1.8 is not required
(continued)
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DC Sources -Shutdown
B 3.8.5

-MT

BASES
ACTIONS

A.I. A.2.1, A.2.2. A.2.3. and A.2.4

2&L
1.44A I

(continued)

allowance for sufficiently conservative actions is made
(i.e., to suspend CORE ALTERATIONS, movement of irradiated
fuel assemblies, and operations involvin positive
Suspnsio of heseactiition
Tes shalld A ino
prc
t o usdecmlto
h a safe co s r a iv on dition.d
bls
est
to
ons
ct
of
Thee actvtadtions
miiiepobablit nofthe occurrenace
tof
potlae evnst
is furthe
reurdt
vimeitl
initiate acionto restore the requiredD electrica powher
Tmrsubsysatemns adto

continubtish
a
a cticonse
untile resoraition. i

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

SURVEILLANCE
REQU IREM ENTS

SR 3.8.5.1
SR 3.8.5.1 requires performance of all Surveillances
required by SR 3.8.4.1 through SR 3.8.4.8. Therefore, see
the corresponding Bases for ICO 3.8.4 for a discussion of
each SR.
This SR is modified by a Note. The reason for the Note is
to preclude requiring the OPERABLE DC sources from being
discharged below their capability to provide the required
power supply or otherwise rendered inoperable during the
performance of SRs. It isthe intent that these SRs must
still be capable of being met, but actual performance is not
required.

(continued)
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Inverters-Shutdown
B 3.8.8
BASES
ACTIONS

-Tinýee,

A.I. A.2.1. A.2.2. A.2.3, and A.2.4

(continued)
%
suspend osit tve
Action\to
red
Req
hen
oes not pr•(lude acttot to maint n
a a-/tivt- additions
~ addition

o increase

eactor ve el invento.
the
uij d
IS ls
malnta'ned.' By
the allowance ofprovide
the option re
to
dec are required features inoperable with the associated
inverter(s) inoperable, appropriate restrictions will be
implemented in accordance with the affected required
features LCOs' Required Actions.
In many instances, this
option may involve undesired administrative efforts.
Therefore, the allowance for sufficiently conservative
actions is made (i.e., to suspend CORE ALTERATIONS, movement
of irradiated fuel assemblies, and operations involving
p6sitlve reactivity additions).
Suspension of these activities shall not preclude completion
of actions to establish a safe conservative condition.
These actions minimize the probability of the occurrence of
postulated events. It is further required to immediately
initiate action to restore the required inverters and to
continue this action until restoration is accomplished in
order to provide the necessary inverter power to the unit
safety systems.
The Completion Time of immediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required inverters should be completed as
quickly as possible in order to minimize the time the unit
safety systems may be without power or powered from a
constant vultage source transformer.

SURVEILLANCE
REQUIREMENTS

SR

3.8.8.1

This Surveillance verifies that the inverters are
functioning properly with all required circuit breakers
closed and AC vital buses energized from the inverter. The
verification of proper voltage and frequency output ensures
that the required power is readily available for the
instrumentation connected to the AC vital buses. The 7 day
Frequency takes into account the redundant capability of the
inverters and other indications available in the control
room that alert the operator to inverter malfunctions.

(continued)
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Distribution Systems- Shutdown
B 3.8.10.
BASES

-Tszc4,I

(continued)

ACTIONS

A.I. A.2.M.

17

A.2.2, A.2.3, A.2.4, and A.2.5

Although redundant required features may require redundant
trains of electrical power distribution subsystems to be
OPERABLE, one OPERABLE distribution subsystem train may be
capable of supporting sufficient required features to allow
continuation of CORE ALTERATIONS and fuel movement. By
allowing the option to declare required features associated
with an inoperable distribution subsystem inoperable,
appropriate restrictions are implemented in accordance with
the affected distribution subsystems LCO's Required Actions;
In many instances, this option may invoTve undesired
administrative efforts. Therefore, the allowance for
sufficiently conservative actions is made (i.e., to suspend
CORE ALTERATIONS, movement of irradiated fuel assemblies,
and operations involving positive reactivity addition.
Suspension of these activities does not preclude completion
of actions to establish a safe conservative condition.
These actions minimize the probability of the occurrence of
postulated events. It is further required to immediately
initiate action to restore the required AC and DC electrical
power distribution subsystems and to continue this action
until restoration is accomplished in order to provide the
necessary power to the unit safety systems.
Notwithstanding performance of the above conservative
Required Actions, a required decay heat removal (DHR)
subsystem may be inoperable. In this case, Required Actions
A.2.1 through A.2.5 do not adequately address the concerns
relating to coolant circulation and heat removal.
Pursuant
to LCO 3.0.6, the DHR ACTIONS would not be entered.
Therefore, Required Action A.2.6 is provided to direct
declaring DHR inoperable, which results in taking the
appropriate DHR actions.
The Completion Time of immediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required distribution subsystems should
be completed as quickly as possible in order to minimize the
time the unit safety systems may be without power.

(continued)
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Boron Concentration
B 3.9.1

-SI-F - 72~A
f/Av

BASES

LCO
(continued)

Adequate mixing prevents stratification to ensure that
dilution induced reactivity changes are gradual, as well as
recognizable and controllable by the operator. Forced
circulation will also ensure that the boron concentration
determined by chemical analysis is representative of the
entire coolant volume.
Violation of the LCO could lead to an inadvertent
criticality during MODE 6.

APPLICABILITY

This LCO is applicable in MODE 6 to ensure that the fuel in
the reactor vessel will remain subcritical. The required
boron concentration ensures a k ff : 0.95. Above MODE 6,
LCO 3.1.1, "SHUTDOWN MARGIN (SDi),H and LCO 3.1.2,
"Reactivity Balance," ensure that an adequate amount of
negative reactivity is available to shut down the reactor
and to maintain it subcritical.

ACTIONS

A.1 and A.2
Continuation of CORE ALTERATIONS or positive reactivity
additions*(including actions to reduce boron concentration)
is contingent upon maintaining the unit in compliance with
the LCO. If the boron concentration of any coolant volume
in the RCS, the refueling canal, or the refueling cavity is
less than its limit, all operations involving CORE
ALTERATIONS or positive reactivity additions must be
suspended immediately.
Suspension of CORE ALTERATIONS and positive reactivity
additions shall not preclude moving a component to a safe

position
AA.33

In addition to immediately suspending CORE ALTERATIONiS

positive reactivity additions, action to restore the
concentration must be initiated immediately.

In determining the required combination of boration flow
rate and concentration, there is no unique Design Basis

(continued),
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Nuclear Instrumentation
B 3.9.2
BASES

(continued)

LCO

This LCO requires two source range neutron flux monitors
OPERABLE to ensure that redundant monitoring capability is
available to detect changes in core reactivity.

APPLICABILITY

In MODE 6, the source range neutron flux monitors must be
OPERABLE to determine changes in core reactivity. There is
no other direct means available to check core reactivity
levels. In MODES 2, 3, 4, and 5, these same installed
source range detectors and circuitry are also required to be
OPERABLE by LCO 3.3.9, "Source Range Neutron Flux."

ACTIONS

A.1 and A.2
With only one [required] source range neutron flux monitor
OPERABLE, redundancy has been lost. Since these instruments
are the only direct means of monitorin core reactivity
conditions, CORE ALTERATIONS and_ V•nt-" clil-r,
.,must be suspended immediately
Performance of
Required Action
A.1 shallto not
preclude
completion of
movement
of a component
a safe
position.,ý

With no [required] source range neutron flux monitor
OPERABLE, action to restore a monitor to OPERABLE status
shall be initiated immediately. Once initiated, action
shall be continued until a source range neutron flux monitor
is restored to OPERABLE status.

With no [required] source range neutron flux monitor
OPERABLE, there is no direct means of detecting changes in
core reactivity. However, since CORE ALTERATIONS and
positive reactivity additionVare not to be made, the core
reactivity condition is stabilized until the source range
neutron flux monitors are OPERABLE. This stabilized
condition is determined by performing SR 3.9.1.1 to ensure
that the required boron concentration exists.

(continued)
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DHR and Coolant Circulation-High Water Level
B 3.9.4.
BASES
APPLICABLE
SAFETY ANALYSES
(continued)

Although the DHR System does not meet a specific criterion
of the NRC Policy Statement, it was identified in the NRC
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 k 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:
3.

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..
£
• t4k

..

The LCO is modified by a Note thatallows the required DHR
loop to be removed from operation or up to 1 hour in an
8 hour period, provided no operat io-that would aus'
d; 64e
-tduc~ion
fthe RCS boron concentration ft in lreg
Boron concentration reductlon is prohibited because
concentration distribution cannot be ensured without uniform
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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DHR and Coolant Circulation-High Water Level
B 3.9.4
BASES

APPLICABILITY

ACTIONS

- ;"

Te.TF

(continued)

One DHR loop must be OPERABLE and in operation in MODE-6,
with the water level k 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, 6Refueling 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
LCO 3.9.5, "Decay Heat Removal (DHR) and Coolant
Circulation-Low Water Level."

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

A.

Ws

r

If DHR loop requirements are not met, there will be no
forced circulation to provide mixing to establish uniform
-boron concentrations.
e uce boron contentrat ion can
cur by ding wat with a 1 er boron qncentrat n than

th t contatid in the CS.
bor

concen

tion sh I be

Ther ore,

.ac ns that

usp ded

immed tely.

duce

A,2
If DHR ioop requirements are not met, actions shall be taken
immediately to suspend the loading of irradiated fuel
assemblies in the core. With no forced circulation cooling,
decay heat removal from the core occurs by natural
convection to the heat sink provided by the water above the
core. A minimum refueling water level 23 ft above the
reactor vessel flange provides an adequate available heat
sink. Suspending any operation that would increase decay
heat load, such as loading a fuel assembly, is prudent under
this condition.

(continued)
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DHR and Coolant Circulation-Low Water Level
B 3.9..5

BASES
ACTIONS

7STF ~-ZC($
A.I and A.2

(continued)

vessel flange, the Applicability will change to that of
LCO 3.9.4, and only one DHR loop is required to be OPERABLE
and in operation. An immediate Completion Time is necessary
for an operator to initiate corrective actions to restore
the required forced circulation or water level.

If no DHR loop is In operation or'no DHR'loop is OPERABLE,
there will be no forced circulation to provide mixino to
establish uniform boron concentrations.
AReduced Boro
concentralon can ortur by adt ng waterABLE a loop
aron
o centrati n than tl t contain
in the
S. Theredis
!imme atelv.
•

If no DHR loop is in operation or no DHR loop is OPERABLE,
actions shall be initiated immediately and continued without
interruption to restore one DHR loop to OPERABLE status and
operation. Since the unit is in Conditions A and B
concurrently, the restoration of two OPERABLE DHR loops and
one operating DHR loop should be accomplished expeditiously.
If no DHR loop is OPERABLE or
tnoperation, alternate
actions shall have been initiated immediately under
Condition A to establish
23 pft of water above the top of
dthe
reactor
vessel
flange.
the'LCOas cannot
be fulfilled, alternate decayFurthermore,
heat removalwhen
methods,
specified in the unit's Abnormal and Emergency Operating
Procedures, should be implemented. This includes decay heat
removal using the charging or safety injection pumps through
the Chemical and Volume Control System with consideration
for the boron concentration. The method used to remove
decay heat should be the most prudent as well as the safest
choice, based upon unit conditions. The choice could be
different if the reactor vessel head is in place rather than
removed.

(continued)
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RTS Instrumentation
3.3.1
ACTIONS

(continued1
CONDITION_

G. THERMAL POWER > P-6
and < P-10, two
Intermediate Range
Neutron Flux channels
inoperable.

REQUIRED ACTION

COMPLETION TIME

Suspend operations
involving positive
reactivity additions.

Immediately

G.2

Reduce THERMAL POWER
to < P-6.

2 hours

H. THERMAL POWER < P-6,
one or two
Intermediate Range
Neutron Flux channels
inoperable.

H.1

Restore channel(s) to
OPERABLE status.

Prior.to
increasing
THERMAL POWER
to > P-6

I.

One Source Range
Neutron Flux channel
inoperable,

1.1

Suspend operations
involving positive
reactivity additions.

Immediately

J.

Two Source Range
Neutron Flux channels
inoperable.

J.1

Open RTBs.

Immediately

K.1

Restore channel to
OPERABLE status.

48 hours

Open RTBs.

49 hours

K. One Source Range
Neutron Flux channel
inoperable.

G.1

AND

OR
K.2

(continued)
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RTS Instrumentation
3.3.1
ACTIONS

(continuedl
CONDITION

L. Required Source Range
Neutron Flux
channel[(s)]
inoperable.

L.1

REQUIRED ACTION

COMPLETION TIME

Suspend operations
involving positive
reactivity additions.

Immediately

Close unborated water
source isolation
valves.

I hour

Perform SR 3.1.1.1.

1 hour

AND
L.2

AND
L.3

Once per
12 hours
thereafter
M. One channel
inoperable.

------------ NOTE-------The inoperable channel may be
bypassed for up to 4 hours
for surveillance testing of
other channels.

------------------------------M.1

Place channel in
trip.

6 hours

Reduce THERMAL POWER
to < P-7.

12 hours

OR
M.2

(continued)

a-.

WOG STS

3.3-5

Rev 1, 04/07/95

BDPS
3.3-.9
3.3

INSTRUMENTATION

3.3.9

Boron Dilution Protection System (BDPS)

LCO 3.3.9

Two trains of the BDPS shall be OPERABLE.

APPLICABILITY:

MODES [2,] 3, 4, and 5.
---L

I

r ---------------------------

The boron dilution flux doubling signal may be blocked in
MODES 2 and 3 during reactor startup.

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

ACTIONS
CONDITION
A.

One train inoperable.

B. Two trains inoperable.

REQUIRED ACTION
A.1

Restore train to
OPERABLE status.

Suspend operations
* involving positive
reactivity additions.

B.1

OR
Required Action and
associated Completion
Time of Condition A
not met.

COMPLETION TIME
72 hours

Immediately

AND
B.2.1

Restore one train to
OPERABLE status.

1 hour

OR
B.2.2.1 Close unborated water
source isolation
valves.

1 hour

AND
(continued)
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RCS Loops-MODE 3
3.4.5
3.4

REACTOR COOLANT SYSTEM (RCS)

3.4.5

RCS Loops-MODE 3

[Two] RCS loops shall be OPERABLE, and either:

LCO 3.4.5

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.
---- -----

----

---

---

-- "u

g 1ý--

-

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

All reactor coolant pumps may be de-energized for s 1 hour
per 8 hour period provided:
?ions are pethat
RCS boron co Pontration; and
b.

u

se re

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

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

APPLICABILITY:

MODE 3.

ACTIONS
REQUIRED ACTION

CONDITION

COMPLETION TIME

A. One required RCS loop
inoperable,

A.1

Restore required RCS
loop to OPERABLE
status.

72 hours

B. Required Action and
associated Completion
Time of Condition A
not met.

B.1

Be in MODE 4.

12 hours

(continued)
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RCS Loops-MODE 3
3.4.5 ...

ACTIONS

(continued}
CONDITION

C. One required RCS loop
not in operation, and
reactor trip breakers
closed and Rod Control
System capable of rod
withdrawal.

D. [Two] RCS loops
inoperable.

OR

REQUIRED ACTION

COMPLETION TIME

Restore required RCS
loop to operation.

1 hour

C.2

De-energize all
control rod drive
mechanisms (CRDMs).

1 hour

D.1

De-energize all
CRDMs.

Immediately

C.1

QR

"MWU

spend all

D.2

No RCS loop in
operation.

Immediately

spperation involvi g
a reduc *on of RR

rboron

ncentra on.

AND

D.3

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

I _______________

Immediately

_________

SURVEILLANCE REQUIREMENTS
SURVEILLANCE
SR 3.4.5.1

Verify required RCS loops are in operation.

FREQUENCY
12 hours
(continued)
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RCS Loops-MODE 4
3.4.6
3.4

REACTOR COOLANT SYSTEM (RCS)

3.4.6

-737F

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.
1.

-NOTES ----------

All reactor coolant pumps (RCPs) and RHR pumps may be
de-energized for : 1 hour per 8 hour period provided:

LS •€,'•a.

•-•
b.
2.

APPLICABILITY:

8

r•o-lations
are pe boron
tntedconc
that w d cause/,"
uction
of ther;
rration;/ld

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

No RCP shall be started with any RCS cold leg
temperature s [275]6F unless the secondary side water
temperature of each steam generator (SG) is s [501]F
above each of the RCS cold leg temperatures.

MODE 4.

ACTIONS
CONDITION
A. One required RCS loop
Inoperable.

AND

REQUIRED ACTION
A.I

COMPLETION TIME

Initiate action to
restore a second loop
to OPERABLE status.

Immediately

Two RHR loops
Inoperable.
I
(continued)
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RCS Loops-MODE 4
3.4.6
ACTIONS

7-S F-F

(continued)
CONDITION

REQUIRED ACTION

B. One required RHR loop
inoperable.

Be in MODE 5.

B.1

8(4,,.

COMPLETION TIME
24 hours

AND
Two required RCS loops
Inoperable.

C. Required RCS or RHR

C.1

loops inoperable.

IS end all
peratlo involvi
a redu
on of
boro
oncentr on.

No RCS or RHR loop In
operation.

Inmmediately

AND
C.2

Initiate action to
restore one loop to
OPERABLE status and
operation.

Immediately

SURVEILLANCE REQUIREMENTS

SURVEILLANCE
SR

3.4.6.1

SR 3.4.6.2

FREQUENCY

Verify one RHR or RCS loop is in operation.

.12 hours

Verify SG secondary side water levels are
k [17]% for required RCS loops.

12 hours

(continued)
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RCS Loops-MODE 5, Loops Filled
3.4.7
3.4

REACTOR COOLANT SYSTEM (RCS)
RCS Loops-MODE 5, Loops Filled

3.4.7

LCO 3.4.7

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

,No(

a.

One additional RHR loop shall be OPERABLE; or

b.

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

----------------------------------------------- NOTES
1. The RHR pump of the loop in operation may be
de-energized for • 1 hour per 8 hour period provided:
ions are

opp

.

e1itted that,ýld ca~use•

ionn oof tWpICSeboron c~pentration

•'re

ndJ

Core outlet temperature is maintained at least 106F
below saturation temperature.

b.
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 g [275]JF unless the
secondary side water temperature of each SG is < [50]OF
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.
--------------------------------------------------

4.

APPLICABILITY:

WOG STS

MODE

5

with

RCS

loops

filled.
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RCS Loops-MODE 5, Loops Filled
3.4.7

866,- a

ACTIONS
REQUIRED ACTION

CONDITION
A. One RHR loop
inoperable,

A.1

AND
Required SGs secondary
side water levels not
within limits.

COMPLETION TIME

Initiate action to
restore a second RHR
loop to OPERABLE
status.

Immediately

Initiate action to
restore required SG
secondary
side water
levels to within

Immediately

QR
A.2

limits.

B.1

B. Required RHR loops
inoperable.
OR

all
Suspe
ope ions i olving
a eductio of RCS
co entration.
,oron

Immediately

Initiate action to
restore one RHR loop
to OPERABLE status
and operation.

Immediately

AND

No RHR loop in
operation.

B.2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

FREQUENCY

SR 3.4.7.1

Verify one RER loop is in operation.

12 hours

SR

Verify SG secondary side water level is
k [17]% in required SGs.

12 hours

3.4.7.2

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

S7-TF3.4
3.4.8
LCO

49ko- I

REACTOR COOLANT SYSTEM (RCS)

-4-,

RCS Loops-MODE 5, Loops Not Filled
3.4.8

Two residual heat removal (RHR) loops shall be OPERABLE and
one RHR loop shall be in operation.
---------------------NOTES
------------------1. All RHR pumps may be de-energized for : 15 minutes when
switching from one loop to another provided:
a.

I~ rtieew
yL.€,,•L•" •)b.

/No-c.
2.

APPLICABILITY:

[The core outlet temperature is maintained > 1O0F
below saturation temperature.]
ction
of tl'are
-ations

S boron
et ation;,
i~tted c that.ould
Tase •/ 1

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

One RHR loop may be inoperable for _g2 hours for
surveillance testing provided that the other RAR loop is
OPERABLE and in operation.

MODE 5 with RCS loops not filled.

ACTIONS
CONDITION
A.

One RHR loop
inoperable,

REQUIRED ACTION
A.1

Initiate action to
restore RHR loop to
OPERABLE status.

COMPLETION TIME
Imediately

(continued)

-j
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RCS Loops-MODE 5, Loops Not Filled
3.4.8

ACTIONS

(continued)
CONDITION

REQUIRED ACTION

B. Required RHR loops
inoperable.

B.1

No RHR loop in
operation.

AND
B.2

COMPLETION TIME

Susp d all
op ations i olvi
r duction i RCS
oron coneentra on.

Immediately

Initiate action to
restore one RHR loop
to OPERABLE status
and operation.

Immediately

SURVEILLANCE REQUIREMENTS
SURVEILLANCE

FREQUENCY

SR 3.4.8.1

Verify one RHR loop is in operation.

12 hours

SR 3.4.8.2

Verify correct breaker alignment and
indicated power are available to the
required RHR pump that is not in operation.

7 days

WOG STS
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RCS Isolated Loop Startup
3.4.18
3.4

-771ý rg

REACTOR COOLANT SYSTEM (RCS)

3.4.18

4Au

RCS Isolated Loop Startup

LCO 3.4.18

APPLICABILITY:

Each RCS isolated loop shall remain isolated with:
a.

The hot and cold leg Isolation valves closed if boron
concentration of thbej solated loop is less than boron
concentration
t
and

b.

The cold leg Isolation valve closed if the cold leg
temperature of the isolated loop is > [20]*F below the
highest cold leg temperature of the operating loops.

MODES 5 and 6.

ACTIONS
CONDITION
A.

Isolated loop hot or
cold leg isolation
valve open with LCO
requirements not met.

REQUIRED ACTION
A.I

COMPLETION TIME

-------- NOTE----Only required if
boron concentration
requirement not met.
Close hot and cold
leg Isolation valves.

Immediately

OR
A.22

--------NOTE-------Only required if
temperature
requirement not met.
Close cold leg
isolation valve.

Immediately

" .wr

WOG STS

3.4-49

Rev 1, 04/07/95

RCS Isolated Loop Startup
3.4.18
SURVEILLANCE REQUIREMENTS
SURVEILLANCE
SR

FREQUENCY

3.4.18.1

Verify cold leg temperature of isolated
loop is : [20]JF below the highest cold leg
temperature of the operating loops,

Within
30 minutes
prior to
opening the
cold leg
isolation valve
in isolated
loop

SR 3.4.18.2

Verify boron concentration of isolated loop
is greater than or equal t boron
concentration
e.

Within 2 hours
prior to
opening the hot
or cold leg
isolation valve
in isolated
loop

66•
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TS7F-2806, Av
AC Sources-Shutdown
3.8.2

A.

(continued)

A.2.2

Suspend movement of
irradiated fuel
assemblies.

Immediately

Immediately

B.

One required DG
inoperable.

A.2.4

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

Immediately

B.1

Suspend CORE
ALTERATIONS.

Immediately

Suspend movement of
irradiated fuel
assemblies.

Immediately

AND
B.2

Immediately

AND
B.4

Initiate action to
restore required DG
to OPERABLE status.

Immediately

a-
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7S TF!-p6.
DC Sources-Shutdown
3.8.5
3.8

ELECTRICAL POWER SYSTEMS

3.i.5 DC Sources-Shutdown
LCO 3.8.5

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

APPLICABILITY:

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

ACTIONS
CONDITION
A.

One or more required
DC electrical power
subsystems inoperable.

REQUIRED ACTION
A..1I

COMPLETION TIME

Declare affected
required feature(s)
inoperable.

Immediately

Suspend CORE
ALTERATIONS.

Immediately

Suspend movement of
irradiated fuel
assemblies.

Immediately

OR
A.2.1

AND
A.2.2

AND

I_.~e

8

A.2.3
aIniate
action
opera ons
Spend
•
•involving poitive
reactivi
additiopis.

Immediately

AND
(continued)
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Inverters-Shutdown
3.8.8
3.8

ELECTRICAL POWER SYSTEMS

3.8.8
LCO

Inverters--Shutdown
3.8.8

APPLICABILITY:

WOG STS

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

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

3.8-36
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Distribution Systems-Shutdown
3.8.10 3.8

ELECTRICAL POWER SYSTEMS

3.8.10

Distribution Systems--Shutdown

LCO 3.8.10

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

APPLICABILITY:

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

ACTIONS
CONDITION
A.

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

REQUIRED ACTION

COMPLETION TIME

A.1

Declare associated
supported required
feature(s)
inoperable.

Immediately

A.2.1

Suspend CORE

Immediately

ALTERATIONS.

AND
A.2.2

Suspend movement of
irradiated fuel
assemblies.

Immediately

I iate ac *on to
uspend oo rations
Involvi
positiv

Immediately

AND
A.2.3

react*- Ity addi on~•
AND
(continued)
-j
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Nuclear Instrumentation
3.9.3

=E,. 2 U4REFUELING OPERATIONS

3.9

Nuclear Instrumentation

3.9.3
LCO

3.9.3

APPLICABILITY:

Two source range neutron flux monitors shall be OPERABLE.

MODE 6.

(jZisv'

ACTIONS

1

ACIN
I

.9

A. One [required] source
range neutron flux
monitor inoperable.

A.1

Immedi ately

Suspend CORE
ALTERATIONS.

AND
Immediately

A.2
.9

4

B.

Two [required] source
range neutron flux
monitors inoperable.

B.1

Initiate action to

restore one source

Immediately

range neutron flux
monitor to OPERABLE
status.

AND
B.2

Perform SR 3.9.1.1.

4 hours

AND
Once per
12 hours
thereafter

o4
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RHR and Coolant Circulation-High Water Level
3.9.5

3.9

-7-:§ 7T

REFUELING OPERATIONS

3.9.5

6ire &I

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

LCO 3.9.5

One RHR loop shall be OPERABLE and in operation.
---------------------NOTEThe required RHR loop may be removed
S 1 hour per 8 hour period, provided
permitted that would cause __.t"
Systen.1 boron concentration..

APPLICABILITY:

MODE 6 with the water level
vessel flange.

ffýa

ACTIONS

CONDITION
A. RHR loop requirements
not met.

------------------from operation for
no operations are
othe
Reactor Coolant

_ 23 ft above the top of reactor

Iq]

REQUIRED ACTION
A.1

COMPLETION TIME

Suspen peratis /
Invo ing a r ducti n
in eactor
olan
ron con ntrati n.

Immediately

Suspend loading
irradiated fuel
assemblies in the
core.

Immediately

Initiate action to
satisfy RHR loop
requirements.

Immediately

AND
A.2

AND
A.3

-AND
(continued)
AJ
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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

LCO 3.9.6

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

APPLICABILITY:

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

ACTIONS

CONDITION

REQUIRED ACTION

A. Less than the required
number of RHR loops
OPERABLE.

COMPLETION TIME

Initiate action to
restore required RHR
loops to OPERABLE
status.

Immediately

A.2

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

Immediately

8.1

Suspe

Immediately

A.1

OR

B. No RHR loop in
operation.

in

o~peratpi s%
ving a e6 uct n

n'reacto

oola

boron rpffcentra ion.
AND

(continued)

,S

WOG STS

3.9-10

Rev 1, 04/07/95

RTS Instrumentation
B 3.3.1

Ti

BASES
ACTIONS

G,! and 6.2

(continued)

level. The Completion Time of 2 hours will allow a slow and
controlled power reduction to less than the P-6 setpolnt and
takes into account the low probability of occurrence of an

________________event during this period that may require the protection
afforded by the NIS Intermediate Range Neutron Flux trip.

Condition H applies to the Intermediate Range Neutron Flux
trip when THERMAL POWER is below the P-6 setpoint and one or
two channels are inoperable. Below the P-6 setpoint, the
NIS source range performs the monitoring and protection
functions. The inoperable NIS Intermediate range channel(s)
must be returned to OPERABLE status prior to increasing
power above the P-6 setpolnt. The NIS intermediate range
channels must be OPERABLE when the power level is above the
capability of the source range, P-6, and below the
capability of the power range, P-1O.

Condition I applies to one inoperable Source Range Neutron
Flux trip channel when in MODE 2, below the P-6 setpoint,
and performing a reactor startup. With the unit in this
Condition, below P-6, the NIS source range performs the
monitoring and protection functions. With one of the two
channels inoperable, operations involving positive
reactivity additions shall be suspended immediately.
This will preclude any power escalation. With only one
source range channel OPERABLE, core protection is severely
reduced and any actions that add positive reactivity to the
core must be suspended immediately.

.

,T
Condition J applies to two inoperable Source Range Neutron
Flux trip channels when in MODE 2, below the P-6 setpoint,
and performing a reactor startup, or in MODE 3, 4, or 5 with
the RTBs closed and the CRD System capable of rod
withdrawal. With the unit in this Condition, below P-6, the
(continued)
WOG STS
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RTS Instrumentation
B 3.3.1
BASES
ACTIONS

-.
1 (continued)
NIS source range performs the monitoring and protection
functions. With both source range channels inoperable, the
RTBs must be opened immediately. With the RTBs open, the
core is in a more stable condition and the unit enters
Condition L.
K.] and K.2
Condition K applies to one inoperable source range channel
in MODE 3, 4, or 5 with the RTBs closed and the CRD System
capable of rod withdrawal. With the unit in this Condition,
below P-6, the NIS source range performs the monitoring and
protection functions. With one of the source range channels
inoperable, 48 hours is allowed to restore it to an OPERABLE
status. If the channel cannot be returned to an OPERABLE
status, 1 additional hour is allowed to open the RTBs. Once
the RTBs are open, the core is in a more stable condition
and the unit enters Condition L. The allowance of 48 hours
to restore the channel to OPERABLE status, and the
additional hour to open the RTBs, are justified in
Reference 7.
L.1. L.2. and

L.3

Condition L applies when the required number of OPERABLE
Source Range Neutron Flux channels is not met in MODE 3, 4,
or 5 with the RTBs open. With the unit in this Condition,
the NIS source range performs the monitoring and protection
functions. With less than the required number of source
range channels OPERABLE, operations involving positive
reactivity additions shall be.suspended
immediately. (E
caa ii

__-__cludP-oy;ýo

In addition to

suspension of positive reactivity additions, all valves that
could add unborated water to the RCS must be closed within
"I hour as specified in LCO 3.9.2. The isolation of
unborated water sources will preclude a boron dilution
accident.
Also, the SDM must be verified within I hour and once every
12 hours thereafter as per SR 3.1.1.1, SDM verification.
With no source range channels OPERABLE, core protection is
severely reduced. Verifying the SDM within 1 hour allows
(continued)
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RTS Instrumentation
B 3.3.1
BASES
ACTIONS

L.I. L.2. and L.3

(continued)

sufficient time to perform the calculations and determine
that the SDM requirements are met. The.SDM must also be
verified once per 12 hours thereafter to ensure that the
core reactivity has not changed. Required Action L.1
precludes any positive reactivity additions; therefore, core
reactivity should not be increasing, and a 12 hour Frequency
is adequate. The Completion Times of within I hour and once
per 12 hours are based on operating experience in performing
the Required Actions and the knowledge that unit conditions
will change slowly.

I

c

~M.1

and M.2
Condition H applies to the following reactor trip Functions:
*

Pressurizer Pressure-Low;

*

Pressurizer Water Level-High;

*

Reactor Coolant Flow-Low (Two Loops);

*

RCP Breaker Position (Two Loops);

•

Undervoltage RCPs; and

*

Underfrequency RCPs.

With one channel inoperable, the inoperable channel must be
placed in the tripped condition within 6 hours. Placing the
channel in the tripped condition results in-a partial trip
condition requiring only one additional channel to initiate
a reactor trip above the P-7 setpoint and below the P-B
setpoint. These Functions do not have to be OPERABLE below
the P-7 setpoint because there are no loss of flow trips
below the P-7 setpoint. The 6 hours allowed to place the
channel in the tripped condition is Justified in
Reference 7. An additional 6 hours is allowed to reduce
THERMAL POWER to below P-7 if the inoperable channel cannot
be restored to OPERABLE status or placed in trip within the
specified Completion Time.
Allowance of this time interval takes into consideration the
redundant capability provided by the remaining redundant
(continued)
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BDPS
B 3.3.9

7Tý:TF-286

BASES
ACTIONS

r E '...2
SURVEILLANCE
REQUIREMENTS

B.I. B.2.1. B.2.2.1. and B.2.2.2

(continued)

once per 12 hours thereafter. This backup action is
intended to confirm that no unintended boron dilution has
occurred while the BOPS was inoperable, and that the
required SDM has been maintained. The specified Completion
Time takes into consideration sufficient time for the
initial determination of SDM and other information available
in the control room related to SDM.

The BDPS trains are subject to a COT and a CHANNEL
CALIBRATION.
SR 3.3.9.1
SR 3.3.9.1 requires the performance of a COT every
[92] days, to ensure that each train of the BDPS and
associated trip setpoints are fully operational. This test
shall include verification that the boron dilution alarm
setpoint is equal to or less than an increase of twice the
count rate within a 10 minute period. The Frequency of
[92] days. is consistent with the requirements for source
range channels in WCAP-10271-P-A (Ref. 2).
SR 3.3.9.2
SR 3.3.9.2 is the performance of a CHANNEL CALIBRATION every
[18] months. CHANNEL CALIBRATION is a complete check of the
instrument loop, including the sensor. The test verifies
that the channel responds to a measured parameter within the
necessary range and accuracy. For the BDPS, the CHANNEL
CALIBRATION shall include verification that on a simulated
or actual boron dilution flux doubling signal the
centrifugal charging pump suction valves from the RWST open,
and the normal CVCS volume control tank discharge valves
close in the required closure time of : 20 seconds.
The Frequency is based on operating experience and
consistency with the typical industry refueling cycle.
-A

(continued)
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RCS Loops-MODE 3
B 3.4.5
BASES
LCO
(continued)

i
wVo[h-'
L•oro'

,-

values of the coastdown curve must be revalidated by
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 NODE 3, 4, or 5 and
requires that the pumps be stopped for a short period of
time. The Note permits the de-energizing 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 I 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 tihe following

conditions imposed
other
any
with
along
met,
conditions are

9
(W!
'
les-'

a.

•,uniform

1--.
"

;.a

(ejM
•'
;below
,1'

,
Tb.

No operations a-r~eeermitted that would dilute the RCS
boron concentration thereby maintaining the margin to
criticality. Boron reductiqois prohibited because a
concentration oistr bution throughout the RCS

cannot be ensured when in natural circulation; and

Core outlet temperature is maintained at least 10F
saturation temperature, so that no vapor bubble
n/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 RCPls 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 3
B 3.4.5
BASES
ACTIONS

C.1 an

C.2

(continued)

the Required Action is either to restore the required RCS
loop to operation or to de-energize all CROMs by opening the
RTBs or de-energizing the motor generator (MG) sets. When
the RTBs are in the closed position and Rod Control System
capable of rod withdrawal, it is postulated that a power
excursion could occur in the event of an inadvertent control
rod withdrawal. This mandates having the heat transfer
capacity of two RCS loops in operation. If only one loop is
In operation, the RTBs must be opened. The Completion Times
of 1 hour to restore the required RCS loop to operation or
de-energize all CRDMs is adequate to perform these
operations in an orderly manner without exposing the unit to
risk for an undue time period.
D.I. D.2. and D.3
If [two] RCS loops are inoperable or no RCS loop is inn
operation, except as during conditions permitted by the Notee
in the LCO section, all CRDMs must be de-energized by
opening the RTBs or de-energizin9 the MG sets. All,
operations involving aection
I concen
10
must be suspended, an action o restore one of the RCS
loops to OPERABLE status and operation must be initiated.
Boron dilution requires forced circulation for proper
mixing, and opening the RTBs or de-energizing the MG sets
removes the possibility of an inadvertent rod withdrawal.
The immediate Completion Time reflects the importance of
maintaining operation for heat removal. The action to
restore must be continued until one loop is restored to
OPERABLE status and operation.

SURVEILLANCE
REQUIREMENTS

SR

3.4.5.1

This SR requires verification every 12 hours that the
required loops are in operation. Verification includes flow
rate, temperature, and pump status monitoring, which help
ensure that forced flow is providing heat removal. The
Frequency of 12 hours is sufficient considering other
indications and alarms available to the operator in the
control room to monitor RCS loop performance.

(continued)
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RCS Loops-MODE 4
B 3.4.6
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BASES
LCO
(continued)

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.-_
Note 1 permits all RCPs or RHR pumps to be de-energized 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 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 the de-energizing 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
not a
has shown that boron stratification is
flow.
forced
no
with
period
short
this
problem during
Utilization of Note I ispermitted provided the following
conditions are met along with any other conditions
imposed
by initial startup test procedures:

cw'T/44
L orOv
ý,

Sexperience
._.

+k4

if

4 {e¢/

&cA

a.

No operations are ermitted that would dilute the RCS
boron concentratio , therefore maintaining the margin
to criticality. Boron reits
prohibited because
a uniform concentrationrdistribution 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.

•

47

Note 2 requires that the secondary side water temperature of
each SG be : [50]*F above each of the RCS cold leg
temperatures before the start of an RCP with any RCS cold
leg temperature g 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

(con~tinued)
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RCS Loops-MODE 4
B 3.4.6
BASES
ACTIONS

E.

(continued)

loop must be restored to OPERABLE status to provide a
redundant means for decay heat removal.
If the parameters that are outside the limits cannot be
restored, the unit must be brought to MODE 5 within
24 hours. Bringing the unit to MODE 5 is a conservative
action with regard to decay heat removal. With only one RHR
loop OPERABLE, redundancy for decay heat removal is lost
and, in the event of a loss of the remaining RHR loop, it
would be safer to initiate that loss from MODE 5 (: 200°F)
rather than MODE 4 (200 to 300"F). The Completion Time of
24 hours is a reasonable time, based on operating
experience, to reach MODE 5 from MODE 4 in an orderly manner
and without challenging plant systems.
4 8S
C.1 and C.2
.27,e,
If no loop is OPERABLE or in operation, except during

Zq
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SURVEILLANCE
REQUIREMENTS

conditions permitted b Note 1 in the LCO section, all
operations involving
c-ntrr
must be suspended and action to restore one RCS or RH
t
Lo
ERABLE status and operation must be Initinated.

•

on requau

orceo_-=mýatifjn. ¢e

rolocrl

margin to criticality must not be reduced
of operation.f The immediate Completion Times
impor ance o maintaining operation for decay
The action to restore must be continued until
restored to OPERABLE status and operation.

SR

nci,

n
00oo

6u4

in this type
reflect the
heat removal.
one loop is

3.4.6.1

This SR requires verification every 12 hours that one RCS or
RHR loop is in operation. Verification includes flow rate,.
temperature, or pump status monitoring, which help ensure
that forced flow is providing heat removal. The Frequency
of 12 hours is sufficient considering other indications and
alarms available to the operator in the control room to
monitor RCS and RHR loop performance.
( i
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RCS Loops-MODE 5, Loops Filled
B 3.4.7
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BASES
LCO
(continued)
*

(A)j.I

,__

eo--,

a.

No operations
boron concentrat
to criticality.
a uniform concen

ermitted that would dilute the RCS
on, therefore maintaining the margin
Boron reductionyis prohibited because
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RCS cannot be ensured when in natural circulation; and
C.
or
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below saturation temperature, so that no vapor bubble
may form and possibly cause a natural circulation -flow
obstruction.
j..4

Note 2 allows one RHR loop to be Inoperable for a period of
up to 2 hours, provided that the other RHR 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 requires that the secondary side water temperature of
each SG be g [50]OF above each of the RCS cold leg
temperatures before the start of a reactor coolant pump
(RCP) with an RCS cold leg temperature-4 [275]*F. This
restriction is to prevent a low temperature overpressure
event due to a thermal transient when an RCP is started.
Note 4 provides for an orderly transition from MODE 5 to
MODE 4 during a planned heatup by permitting removal of RHR
loops from operation when at least one RCS loop is in
operation. This Note provides for the transition to MODE 4
where an RCS loop ispermitted to be in operation and
replaces the RCS circulation function provided by the RHR
loops.
RHR 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 isOPERABLE in accordance with the Steam Generator
Tube Surveillance Program.

APPLICABILITY

In MODE 5 with RCS loops filled, this LCO requires forced
circulation of the reactor coolant to remove decay heat from
the core and to provide proper boron mixing. One loop of
RHR provides sufficient circulation for these purposes.
However, one additional RHR loop is required to be OPERABLE,
.4
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RCS Loops-MODE 5, Loops Filled
B 3.4.7

BASES
APPLICABILITY
(continued)

or the secondary side water level of at least [two] SGs is
required to be 2 [17]%.
Operation in other MODES is covered by:
LCO
LCO
LCO
LCO
LCO

3.4.4,
3.4.5,
3.4.6,
3.4.8,
3.9.5,

ORCS Loops-MODES 1 and 2";
"RCS Loops-MODE 3";
"RCS Loops-MODE 40;
"URCS Loops-MODE 5, Loops Not Filled";
"Residual Heat Removal (RHR) and Coolant
Circulation-High Water Level" (MODE 6); and
LCO 3.9.6, "Residual Heat Removal (RHR) and Coolant
Circulation-Low Water Level" (MODE 6).

ACTIONS

A.I and A.2
If one RAR loop is inoperable and the required SGs have
secondary side water levels < [17]%, redundancy for heat
removal is lost. Action must be initiated immediately to
restore a second RHR loop to OPERABLE status or to restore
the required SG secondary side water levels. Either
Required Action A.1 or Required Action A.2 will restore
redundant heat removal paths. The immediate Completion Time
reflects the importance of maintaining the availability of
two paths for heat removal.

B, -and 8.2
Ifno RAR loop is inoperation, except during conditions
permitted by Note 1, or ifno loop isOPERABLE,, all
operations involving aOW
M10oruxnraal
must be suspended and act ion

t e imo
ae

of maintainigoeatopeion
for

meat
removal.

-A
a-.

(continued)
WOG STS

B 3.4-35

Rev 1, 04/07/95

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

Note I permits all RHiR pumps to be de-energized 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 > 106F below saturation
temperature]. The Note prohibits boron dilution or draining
operations when RHR forced flow is stopped..I
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:
"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
LCO 3.9.6, "Residual Heat Removal (RHR) and Coolant
Circulation-Low Water Level' (MODE 6).
LCO
LCO
LCO
LCO
LCO

ACTIONS

3.4.4,
3.4.5,
3.4.6,
3.4.7,
3.9.5,

A.I
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.
04
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RCS Loops-MODE 5, Loops Not Filled
B 3.4.8

BASES
ACTIONS
(continued)

B.! and B.2
If no required RHR loops re OPERABLE or in operation,
except durit2 conditions permitted by Note 1, all operations
involving

_ _.•
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Z-4- .restored

SURVEILLANCE
REQUIREMENTS
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DQeconrA raVr must be

suspended
action must
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immditely
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status and
operationto
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e reduced in this

We o operation., The immediate Completion Time reflects
e importance of maintaining operation for heat
The action to restore must continue until one loopremoval.
is
to OPERABLE status and operation.

SR

3.4.8.1

This SR requires verification every 12 hours that one loop
is in operation. Verification includes flow rate,
temperature, or pump status monitoring, which help ensure
that forced flow is providing heat removal. The Frequency
of 12 hours is sufficient considering other indications and
alarms available to the operator in the control room to
monitor RHR loop performance.
SR

3.4.8.2

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

REFERENCES

None.
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RCS Isolated Loop Startup
B 3.4.18
B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.18

RCS Isolated Loop Startup

BASES
BACKGROUND

The RCS may be operated with loops isolated in MODES 5 and 6
in order to perform maintenance. While operating with a
loop isolated, there is potential for inadvertently
the isolation valves in the isolated loop. In this opening
the coolant in the isolated loop would suddenly beginevent,
to mix
with the coolant in the operating loops. This situation
has
the potential of causing a positive reactivity addition with
a corresponding reduction of SDM if
a.
The temperature in the isolated loop is lower than the
temperature in the operating loops (cold water
incident); or
b.

The boron concentration in the isolated loop is lower
than the boron concentration ine o
in 00oS
(boron dilution incident).

As discussed in the FSAR (Ref. 1), the
isolated loop is done in a controlled manner uthat virtually
eliminates any sudden reactivity addition from cold water or
boron dilution because:
a.

This LCO and plant operating procedures require that
the boron concentration in the isolated loop be
maintained higher than the boron concentration of the
operating loops, thus eliminating the potential for
introducing coolant from the isolated loop that could
dilute the boron concentration in the operating
loops.

b.

The cold leg loop isolation valve cannot be opened
unless the temperatures of both the hot leg and cold
leg of the isolated loop are within 20"F of the
operating loops. Compliance with the temperature
requirement is ensured by operating procedures and
automatic interlocks.

c.

Other automatic interlocks prevent opening the hot leg
loop isolation valve unless the cold leg loop
isolation valve is fully closed. All of the
interlocks are part of the Reactor Protection System.

(continued)
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RCS Isolated Loop Startup
B 3.4.18
BASES

(continued)

SURVEILLANCE
REQUIREMENTS

SR 3.4.18.1
This Surveillance is performed to ensure that the
temperature differential between the isolated loop and the
operating loops is g [20]*F. Performing the Surveillance
30 minutes prior to opening the cold leg isolation valve in
the isolated loop provides reasonable assurance, based on
engineering judgment, that the temperature differential will
stay within limits until the cold leg isolation valve is
opened. This Frequency has been shown to be acceptable
through operating experience.
SR 3.4.18.2

Sis

REFERENCES

To ensure that the boron concentration of the isolated loop
g~reater than or equal to the boron concentration
a Surveillance is performed 2 hours prior
o opening ei er the hot or cold leg isolation valve.
Performing the Surveillance 2 hours prior to opening either
the hot or cold leg isolation valve provides reasonable
assurance the boron concentration difference will stay
within acceptable limits until the loop is unisolated. This
Frequency has been shown to be acceptable through operating
experience.

1.

FSAR, Section [15.2.6].
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AC Sources-Shutdown
B 3.8.2

BASES
ACTIONS
(continued)
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A.2.1. A.2.2. A.2.3. A.2.4. B.I. B.2. B.3, and B.4
With the offsite circuit not available to all required
trains, the option would still exist to declare all required
features inoperable. Since this option may involve
undesired administrative efforts, the allowance for
sufficiently conservative actions is made. With the
required DG inoperable, the minimum required diversity of AC
power sources is not available. It is, therefore, required
to suspend CORE ALTERATIONS, movement of irradiated fuel
and operations involving positive reactivity
assemblies,
iti ons/.-. Th-e
Re-qu-redoction to suspend~j1osi-Mve ai
/reactiyty" addittin ,,,--7nots ot prcude
j
tons to mat•~
e
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Suspension of these activities does not preclude completion
of actions to establish a safe conservative condition.
These actions minimize the probability or the occurrence of
postulated events. It is further required to immediately
initiate action to restore the required AC sources and to
continue this action until restoration is accomplished in
order to provide the necessary AC power to the unit safety
systems.
The Completion Time of immediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required AC electrical power sources
should be completed as quickly as possible in order to
minimize the time during which the unit safety systems may
be without sufficient power.
Pursuant to LCO 3.0.6, the Distribution System's ACTIONS
would not be entered even if all AC sources to it are
inoperable, resulting in de-energization. Therefore, the
Required Actions of Condition A are modified by a Note to
indicate that when Condition A is entered with no AC power
to any required ESF bus, the ACTIONS for LCO 3.8.10 must be
immediately entered. This Note allows Condition A to
provide requirements for the loss of the offsite circuit,
whether or not a train is de-energized. LCO 3.8.10 would
provide the appropriate restrictions for the situation
involving a de-energized train.
I( i
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DC Sources-Shutdown
B 3.8.5
BASES
ACTIONS

A.1. A.2.I. A.2.2. A.2.3. and A.2.4

•_ ..
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(continued)

allowance for sufficiently conservative actions is made
(i.e., to suspend CORE ALTERATIONS, movement of irradiated
fuel
assemblies,
and oper-+j-s
Involving
reactivity
additions
.•T.J Rqie
Aci positive
upena-•
osittv eac ivity--add ions does no rleclude acttoi~
the
main ~n or Increas e/eactor vesse nventory, provi
r
ired SOM is myfntained.
Suspension of these activities shall not preclude completion
of actions to establish a safe conservative condition.
These actions minimize probability of the occurrence of
postulated events. It is further required to immediately
initiate action to restore the required DC electrical power
subsystems and to continue this action until restoration is
accomplished in order to provide the necessary DC electrical
power to the unit safety systems.
The Completion Time of immediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required DC electrical power subsystems
should be completed as quickly as possible in order to
minimize the time during which the unit safety systems may
be without sufficient power.

SURVEILLANCE
REQUIREMENTS

SR

3.8.5.1

SR 3.8.5.1 requires performance of all Surveillances
required by SR 3.8.4.1 through SR 3.8.4.8. Therefore, see
the corresponding Bases for LCO 3.8.4 for a discussion of
each SR.
This SR is modified by a Note. The reason for the Note is
to preclude requiring the OPERABLE DC sources from being
discharged below their capability to provide the required
power supply or otherwise rendered inoperable during the
performance of SRs. It is the intent that these SRs must
still be capable of being met, but actual performance is not
required.

(continued)
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Inverters - Shutdown
B 3.8.8
BASES
ACTIONS

A.I. A.2.1. A.2.2. A.2.3. and A.2.4

(continued)

required features inoperable with the associated inverter(s)
inoperable, appropriate restrictions will be Implemented in
accordance with the affected required features LCOs'
Required Actions. In many instances, this option may
involve undesired administrative efforts. Therefore, the
allowance for sufficiently conservative actions is made
(i.e., to suspend CORE ALTERATIONS, movement of irradiated
fuel assemblies, and operations involvin ositive
t
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Suspension of these activities shall not preclude completion
of actions to establish a safe conservative condition.
These actions minimize the probability of the occurrence of
postulated events. It is further required to immediately
initiate action to restore the required inverters and to
continue this action until restoration is accomplished in
order to provide the necessary inverter power to the unit
safety systems.
The Completion Time of immediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required inverters should be completed as
quickly as possible in order to minimize the time the unit
safety systems may be without power or powered from a
constant voltage source transformer.

SURVEILLANCE
REQUIREMENTS

SR

3.8.8.1

This Surveillance verifies that the inverters are
functioning properly with all required circuit breakers
closed and AC vital buses energized from the inverter. The
verification of proper voltage and frequency output ensures
that the required power is readily available for the
instrumentation connected to the AC vital buses. The 7 day
Frequency takes into account the redundant capability of the
inverters and other indications available in the control
room that alert the operator to inverter malfunctions.

(continued)
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Distribution Systems-Shutdown

B 3.8.10

BASES (continued)
ACTIONS

A.]. A.2M.

A.2.2. A.2.3. A.2.4. and A.2.5

Although redundant required features may require redundant
trains of electrical power distribution subsystems to be
OPERABLE, one OPERABLE distribution subsystem train may be
capable of supporting sufficient required features to allow
continuation of CORE ALTERATIONS and fuel movement. By
allowing the option to declare required features associated
with an inoperable distribution subsystem inoperable,
appropriate restrictions are implemented in accordance with
the affected distribution subsystem LCO's Required Actions.
In many instances, this option may involve undesired
administrative efforts. Therefore, the allowance for
sufficiently conservative actions is made (I.e., to suspend
CORE ALTERATIONS, movement of irradiated fuel assemblies,
and operations involving posijtme reactivity addition•)..
-i •e•
Suspension of these activ'rt1P**"Ts -ot 'Precl'ude c~ompletion
of actions to establish a safe conservative condition.
These actions minimize the probability of the occurrence of
postulated events. It is further required to immediately
initiate action to restore the required AC and DC electrical
power distribution subsystems and to continue this action
until restoration is accomplished in order to provide the
necessary power to the unit safety systems.
Notwithstanding performance of the above conservative
Required Actions, a required residual heat removal (RHR)
subsystem may be inoperable. In this case, Required Actions
A.2.1 through A.2.4 do not adequately address the concerns
relating to coolant circulation and heat removal. Pursuant
to LCO 3.0.6, the RHR ACTIONS would not be entered.
Therefore, Required Action A.2.5 is provided to direct
declaring RHR inoperable, which results in taking the
appropriate RHR actions.
The Completion Time of immediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required distribution subsystems should
be completed as quickly as possible in order to minimize the
time the unit safety systems may be without power.

(continued)
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Boron Concentration
B 3.9.1
BASES
LCO
(continued)

< 0.95 is maintained during fuel handling operations.
Violation of the LCO could lead to an inadvertent
criticality during MODE 6.

APPLICABILITY

This LCO is applicable in MODE 6 to ensure that the fuel in
the reactor vessel will remain subcritical. The required
boron concentration ensures a kf
0.95. Above MODE 6,
LCO 3.1.1, "SHUTDOWN MARGIN (SDo)--T, "> 2008F,. and
LCO 3.1.2, "SHUTDOWN MARGIN (SDM)-T •5 200"F,' ensure
that an adequate amount of negative reactivity is available
to shut down the reactor and maintain it subcritical.

ACTIONS

A.I and A.2
Continuation of CORE ALTERATIONS or positive reactivity
additions (including actions to reduce boron concentration)
is contingent upon maintaining the unit in compliance with
the LCO. If the boron concentration of any coolant volume
in the RCS, the refueling canal, or the refueling cavity is
less than its limit, all operations involving CORE
ALTERATIONS or positive reactivity additions must be
suspended immediately.
Suspension of CORE ALTERATIONS and positive reactivity
additions shall not preclude moving a component to a safe
position.,-•)

In addition to immediately suspending CORE ALTERATIONS
positive reactivity additions, boration to restore the
concentration must be initiated immediately.
In determining the required combination of boration flow
rate and concentration, no unique Design Basis Event must be
satisfied. The only requirement is to restore the boron
concentration to its required value as soon as possible. In
order to raise the boron concentration as soon as possible,
the operator should begin boration with the best source
available for unit conditions.

(continued)
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Nuclear Instrumentation
B 3.9.3
BASES

(continued)

APPLICABILITY

In MODE 6, the source range neutron flux monitors must be
OPERABLE to determine changes in core reactivity. There are
no other direct means ,vailable to check core reactivity
levels. In MODES 2, 3, 4, and 5, these same installed
source range detectors and circuitry are also required to be
OPERABLE by LCO 3.3.1, *Reactor Trip System (RTS)
Instrumentation."

ACTIONS

A.1 and A.2
With only one source range neutron flux monitor OPERABLE,
redundancy has been lost. Since these instruments are the
only direct means of monitoring core reactivity conditions,
CORE ALTERATIONS and rriv
1 must be_
suspended immediatel
Performance o Required Ac ton A.1
shall not preclude completion of movement of a component to
.

a safe position.

With no source range neutron flux monitor OPERABLE, action
to restore a monitor to OPERABLE status shall be initiated
immediately. Once initiated, action shall be continued
until a source range neutron flux monitor is restored to
OPERABLE status.

With no source range neutron flux monitor OPERABLE, there
are no direct means of detecting changes in core reactivity.
However, since CORE ALTERATIONS and positive reactivity
additions are not to be made, the core reactivity condition
is stabilized until the source range neutron flux monitors
are OPERABLE. This stabilized condition is determined by
performing SR 3.9.1.1 to ensure that the required boron
concentration exists.
The Completion Time of 4 hours is sufficient to obtain and
analyze a reactor coolant sample for boron concentration.
The Frequency of once per 12 hours ensures that unplanned
changes in boron concentration would be identified. The'
12 hour Frequency is reasonable, considering the low
(continued)
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RHR and Coolant Circulation-High Water Level
B 3,9.5
BASES
APPLICABLE
SAFETY ANALYSES
(continued)

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

LCO

Only one RHR loop is required for decay heat removal In
ODE 6, with the water level k 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 required
BID
operating RHR loop to be removed from service for up to
1 hour per 8 hour period, provided no perations are
ucIDia ,R)the RCS
permitted that would iea
concentratior. Boron concentration re uction s 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 k 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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RIR and Coolant Circulation-High Water Level
B 3.9.5
BASES
APPLICABILITY
(continued)

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
RHR loop requirements in
Core Cooling Systems (ECCS).
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.

If RHR loop requirements are not met,
forced circulation to provide mixing
uced boron
boron concentrations
of water with
10i
le
cOUr
hat containe l-n
ration th
conc

there will be no
to establish uniform
coentrations can!
ower boron
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If RHR loop requirements are not met, actions shall be taken
immediately to suspend loading of irradiated fuel assemblies
in the core. With no forced circulation cooling, decay heat
removal from the core occurs by natural convection to the
heat sink provided by the water above the core. A minimum
refueling water level of 23 ft above the reactor vessel
flange provides an adequate available heat sink. Suspending
any operation that would increase decay heat load, such as
loading a fuel assembly, is a prudent action under this
condition.

A.3
If RHR loop requirements are not met, actions shall be
initiated and continued in order to satisfy RHR loop
requirements. With the unit in MODE 6 and the refueling

(continued)
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RHR and Coolant Circulation-Low Water Level
B 3.9.6
BASES
ACTIONS
(continued)
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If no RHR loop is in operation, actions shall be initiated
immediately, and continued, to restore one RHR loop to
operation. Since the unit is in Conditions A and B
concurrently, the restoration of. two OPERABLE RHR loops and
one operating RHR loop should be accomplished expeditiously.

If no RHR loopis in operation, all containment penetrations
providing direct access from the containment atmosphere to
the outside atmosphere must be closed within 4 hours. With
the RHR loop requirements not met, the potential exists for
the coolant to boil and release radioactive gas to the
containment atmosphere. Closing containment penetrations
that are open to the outside atmosphere ensures that dose
limits are not exceeded.
The Completion Time of 4 hours is reasonable, based on the
low probability of the coolant boiling in that time.

SURVEILLANCE
REQUIREMENTS

SR 3.9.6.1
This Surveillance demonstrates that one RHR loop is in
operation and circulating reactor coolant. The flow rate is
determined by the flow rate necessary to provide sufficient
decay heat removal capability and to prevent thermal and
boron stratification in the core. In addition, during
operation of the RHR loop with the water level in the
vicinity of the reactor vessel nozzles, the RHR pump suction
requirements must be met. The Frequency of 12 hours is
sufficient, considering the flow, temperature, pump control,
(continued)
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CRIS (Analog)
3.3.8

ACTIONS

VcTsF
i--

(continued)
CONDITION

REQUIRED ACTION

C. CRIS Manual Trip,
Actuation Logic, or
[one or more required
channels of
particulate/iodine or
gaseous] radiation
monitors inoperable
[in MODE 5 or 6,]
during CORE
ALTERATIONS, or during
movement of irradiated
fuel assemblies,

ZzoI1&,t i

COMPLETION TIME

--------NOTE --------

C.1

Place CREACS in toxic
gas protection mode
if automatic transfer
to toxic gas
protection mode
inoperable.
Place one CREACS
train in emergency
radiation protection
mode.

Immediately

C.2.1

Suspend movement of
irradiated fuel
assemblies.

Immediately

C.2.2

Suspend positi ve
reactivity additions.

Immediately

Suspend CORE
ALTERATIONS.

Immediately

AND
C.2.3

SURVEILLANCE REQUIREMENTS

SURVEILLANCE
SR 3.3.8.1

FREQUENCY

Perform a CHANNEL CHECK on the required
control room radiation monitor'channel.

12 hours

(continued)
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[Logarithmic] Power Monitoring Channels (Analog)
3.3.13
3.3

-2

INSTRUMENTATION

3.3.13

[Logarithmic] Power Monitoring Channels (Analog)

LCO 3.3.13

Two channels of [logarithmic] power level monitoring
instrumentation shall be OPERABLE.

APPLICABILITY:

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

ACTIONS
REQUIRED ACTION

CONDITION
A. One or more required
channel(s) inoperable.

COMPLETION TIME

A.1

Suspend all
operations involving
positive reactivity
additions.

Immediately

A.2

Perform SOM

4 hours

accordance with
SR 3.1.1.1, if
T,,
0 > 200"F, or
SR 3.1.2.1, if
T,va 2000F.

AMD

verification in

Once per

12 hours
thereafter

SURVEILLANCE REQUIREMENTS

SURVEILLANCE
SR 3.3.13.1

Perform CHANNEL CHECK.

FREQUENCY
12 hours
(continued)
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A.I"

CRIS (Digital)
3.3.9

ACTIONS

y

(continued)
CONDITION

REQUIRED ACTION

C. CRIS Manual Trip,
Actuation Logic, or
required particulate/
iodine or gaseous
radiation monitors
inoperable [in MODE 5
or 6], during CORE
ALTERATIONS, or during
movement of Irradiated
fuel assemblies.

C.1

-Z 8,

COMPLETION TIME

-------- NOTE -------Place CREACS in toxic
gas protection mode
if automatic transfer
to toxic gas
protection mode
inoperable.
Place one CREACS
train in emergency
radiation protection
mode.

Immediately

C.2.1

Suspend movement of
irradiated fuel
assemblies.

Immediately

C.2.2

Suspend positive
:reactivity additions.

Immediately

Suspend CORE
ALTERATIONS.

Immediately

AND
C.2.3

SURVEILLANCE REQUIREMENTS

SURVEILLANCE
SR 3.3.9.1

Perform a CHANNEL CHECK on the required
control room radiation monitor channel.

FREQUENCY
12 hours

(continued)
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.

[Logarithmic] Power Monitoring Channels (Digital)
3.3.13
3.3

TSTF'-.Z 61.,

INSTRUMENTATION

3.3.13

[Logarithmic] Power Monitoring Channels (Digital)

LCO 3.3.13

Two channels of [logarithmic] power level monitoring
instrumentation shall be OPERABLE.

APPLICABILITY:

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

ACTIONS
REQUIRED ACTION

COMPLETION TIME

A.1

Suspend all
operations involving
:positive reactivity
additions.

Immediately

A.2

Perform SDM
verification in
accordance with
SR 3.1.1.1, if
TWO > 200"F, or
SR 3.1.2.1, if
Tv s 2000F.

4 hours

CONDITION
A. One or more required
channels inoperable.

CEOG STS

3.3-51

Once per
12 hours
thereafter
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RCS Loops-

-TSTF~z~':&,"

REACTOR COOLANT SYSTEM (RCS)

3.4
3.4.5

MODE 3
3.4.5

RCS Loops-MODE 3
[Two] RCS loops shall be OPERABLE and one RCS loop shall be
in operation.

LCO 3.4.5

_1
1•

-----------. --------------NOTE
O
TE...........
----...
.. ... ..
All reactor coolant pumps may be de-energized for : 1 hour
per 8 hour period, provided:
ctice
uelld cause
a.
N"o-c •ions are •l'tted tha
and
concentratt
e RCSk bor
li
us

APPLICABILITY:

Core outie

mptuB

atrure

ib
Ib

JUlilliiU

aV

IwOlb

F

below saturation temperature.
------ -----------------

MO0DE 3.

ACTIONS
REQUIRED ACTION

CONDITION

COMPLETION TIME

A. One required RCS loop
inoperable.

A.1

Restore required RCS
loop to OPERABLE
status.

72 hours

B. Required Action and
associated Completion
Time of Condition A
not met.

B.1

Be in MODE 4.

12 hours

(continued)
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RCS Loops- MODE 3
3.4.5
ACTIONS

-yTF -zi?'0P

(continued)

CONDITION

REQUIRED ACTION

C. No RCS loop OPERABLE.

spend 11
6o0ration• invo~ Ing

C.1

COMPLETION TIME
Immediately

r luction of RC•
!Orococn t on

ORl

bn

No RCS loop in
operation.

M
C.2

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

Immediately

SURVEILLANCE REQUIREMENTS
SURVEILLANCE

FREQUENCY

SR 3.4.5.1

Verify required RCS loop is in operation.

12 hours

SR 3.4.5.2

Verify secondary side water level in each
steam generator a [25]%.

12 hours

SR 3.4.5.3

Verify correct breaker alignment and
indicated power available to the required
pump that Is not in operation.

7 days

CEOG STS
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,-

--

RCS Loops-MODE 4
3.4.6

3.4

REACTOR COOLANT SYSTEM (RCS)

3.4.6
LCO

RCS Loops -- ODE 4
3.4.6

Two loops or trains consisting of any combination of RCS

loops and shutdown cooling (SDC) trains shall be OPERABLE
and at least one loop or train shall be in operation.
.----a.S-----......
am
.....NOTES -------.................
1.
All reactor coolant pumps (RCPs) and SDC pumps may be
de-energized for s 1 hour per 8 hour period, provided:
i.

b.

2.

APPLICABILITY:

Core outlet temperature is maintained at least 10F
below saturation temperature.
No RCP shall be started with any RCS cold leg
temperature s [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.

MODE 4.

ACTIONS

CONDITION
A. One required RCS loop
inoperable,
AND2

REQUIRED ACTION
A.1

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

COMPLETION TIME
Immediately

Two SDC trains
inoperable.
(continued)
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RCS Loops-

ACTIONS

(continued)

I.

T

CONDITION

REQUIRED ACTION

B. One required SoC train

MODE 4
3.4.6

Be in MODE 5.

B.1

COMPLETION TIME

:. :-::,

24 hours

inoperable.

AND2
Two required RCS loops
inoperable.
C. Required RCS loop or

Lspend

C.1

SDC.train inoperable.
OR

1

Immediately

op ration
Ired
tton oTinvolv
RCS \g
Iboron concent attion.•

AM-2

No RCS loop or S0C
train in operation.

C.2

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

Immediately

SURVEILLANCE REQUIREMENTS
SURVEILLANCE

FREQUENCY

SR 3.4.6.1

Verify one RCS loop or SDC train is in
operation.

12 hours

SR 3.4.6.2

Verify secondary side water level in
required SG(s) is z [25]%.

12 hours

(continued)
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RCS Loops--MODE 5, Loops Filled
3.4.7
3.4

•"-•FZ:-L-

REACTOR COOLANT SYSTEM (RCS)

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 k [25%].

m.--- NOTES ------------------------------------ --1. The SDC pump of the train in operation may be
de-energized for g I hour per 8 hour period provided:

CEOG STS

Noo

ions are

rmitted t

would cause

b.

Core outlet temperature is maintained at least 104F
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 s [285]*F
unless:

4.

APPLICABILITY:

a.

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.

All SDC trains may be removed from operation during
planned heatup toMODE 4 when at least one RCS loop is
in operation.
- ------------- - - ----------------m---------

MODE

5

with-RCS

loops

filled.

3.4-13
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4

RCS Loops--MODE 5, Loops Filled
3.4.7

ACTIONS
CONDITION
A. One SDC train
inoperable.

REQUIRED ACTION
A.1

AND
Any SG with secondary
side water level not
within limit.

B. Required SOC train

COMPLETION TIME

Initiate action to
restore a second SDC
train to OPERABLE

Immediately

Initiate action to
restore SG secondary
side water levels to
within limits.

Immediately

status.
O
A.2

Immediately
isipen

B.1

inoperable.

o rpation

Ired

Iboro

DR

invol

~tton h•RCS

concen

ng

I

ation.

No SOC train in
operation.
B.2

CEOG STS

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

3.4-14

Immediately
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RCS Loops-MODE 5, Loops Not Filled
3.4.8
3.4

REACTOR COOLANT SYSTEM (RCS)

3.4.8
LCO

RCS Loops--MODE 5, Loops Not Filled

IA

Ea

on

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

3.4.8

- ----------------------NOTES-- .......................
E S
I. All
SDC
pumps
may
be
de-energized
for
: 15 minutes when
switching from one train to another provided:

2.

APPLICABILITY:

a.

[The core outlet temperature Is maintained > 100F
below saturation temperature;]

c.

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

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

MODE 5 with RCS loops not filled.

ACTIONS
CONDITION
A. One SDC train
inoperable.

REQUIRED ACTION
A.1

Initiate action to
restore SDC train to
OPERABLE status.

COMPLETION TIME
Immediately

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

-rTFT:-z? 0

(continued)
CONDITION

B. Required SDC trains
Inoperable.
OR

B.1

No SDC train In
operation.

AND
8.2

REQUIRED ACTION

COMPLETION TIME

spendt
I
op0
ration
invol
Ired tion oT RCS \ g
Lboron concen a~ttonS.

Immediately

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

Immediately

SURVEILLANCE REQUIREMENTS
SURVEILLANCE

FREQUENCY

SR 3.4.8.1

Verify one SDC train is in operation.

12 hours

SR 3.4.8.2

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

7 days

CEOG STS
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AC Sources - Shutdown

3.8.2

ACTIONS

A.

(continued)

COMPLETION TIME

REQUIRED ACTION

CONDITION

Suspend movement of
irradiated fuel
assemblies.

A.2.2

Immediately

AND
A.2.3

itiat

actio

Ssiend olkrat|

tos

Immediately

.
i g pstiv•
l\nv~vn
Ireact vity a•dition•j

B. One required DG

A.2.4

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

Immediately

B.1

Suspend CORE

Immediately

ALTERATIONS.

inoperable.

AND
B.2

8.3

B.4

CEOG STS

Suspend movement of
irradiated fuel
assemblies.

itiat

actio to

Initiate action to
restore required DG
to OPERABLE status.

3.8-20

Immediately

Immediately

Immediately
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DC Sources

-

Shutdown
3.8.5

3.8

TsW-Z6ALJ

ELECTRICAL POWER SYSTEMS

3.8.5

DC Sources--Shutdown

LCO 3.8.5

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

APPLICABILITY:

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

ACTIONS

CONDITION
A. One or more required
DC electrical power
subsystems inoperable.

REQUIRED ACTION

COMPLETION TIME

A.1

Declare affected
required feature(s)
inoperable.

Immediately

A.2.1

Suspend CORE

Immediately

ALTERATIONS.

A&D
A.2.2

Suspend movement of
irradiated fuel
assemblies.

Immediately

1i ittdte

Immedoately

AND
A.2.3

ctio(toc

I~nv ving plbqtnive\
Ireact tytt

addi titone%

(continued)
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Inverters

Inverters

Shutdown
3.8.8

-r6-rF

3.8 ELECTRICAL POWER SYSTEMS
3.8.8

-

&Ub

-Shutdown

LCO 3.8.8

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

APPLICABILITY:

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

ACTIONS

CONDITION
A. One or more [required]
inverters inoperable,

REQUIRED ACTION
A.1

COMPLETION TIME

Declare affected
required feature(s)
inoperable.

Immediately

Suspend CORE

Immediately

2B
A.2.1

ALTERATIONS.

AMD
Suspend movement of
irradiated fuel
assemblies.

A.2.2

Immediately

AND
A.2.3

itiate

tton

s. Iend ope1•tons•
ilnvo 1ving poskitv~e "
Ireact1 ity additions.!

Immediately

(continued)
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I

Distribution Systems - Shutdown
3.8.10
3.8

ELECTRICAL POWER SYSTEMS

3.8.10 Distribution Systems-

Shutdown

LCO 3.8.10

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

APPLICABILITY:

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

ACTIONS

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

REQUIRED ACTION

COMPLETION TIME

A.1

Declare associated
supported required
feature(s)
inoperable.

Immediately

A.2.1

Suspend CORE
ALTERATIONS.

Immediately

Suspend movement of
irradiated fuel
assemblies.

Immediately

itiate
ction o
pen
oLatfon,
Itnv~vt ng po'• ti ve
reactvty(adou
tdons.)

Immediately

AND
A.2.2

AND
A.2.3

Isu

(continued)
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Nuclear Instrumentation
3.9.2

it,-

3.9 REFUELING OPERATIONS
3.9.2 Nuclear Instrumentation
LCO 3.9.2

Two source range monitors (SRMs)

APPLICABILITY:

MODE 6.

shall be OPERABLE.

ACTIONS

REQUIRED ACTION

CONDITION
A. One [required] SRM

A.1

Suspend CORE

COMPLETION TIME
Immediately

ALTERATIONS.

inoperable.

AND2

B. Two [required] SRMs
Inoperable.

A.2

oosIttte \
Ispend
Ire*ctt vi • additton~s.

Immediately

B.1

Initiate action to
restore one SRM to
OPERABLE status.

Immediately

Perform SR 3.9.1.1.

4 hours

ANDR
B.2

Once per
12 hours
thereafter

CEOG STS
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.

,. -

SDC and Coolant Circulation--High Water Level
3.9.4
3.9

TeSTL

REFUELING OPERATIONS

2,'.,

3.9.4 Shutdown Cooling (SDC) and Coolant Circulation -High* Vat er Level
LCO 3.9.4

One SoC loop shall be in operation.

- ----------------------------NOTE -----------------------The required SDC loop may be removed from operation for
: 1 hour per [8] hour period, providedno operations are
permitted that would causeteduc ono91 the Reactor Coolant

System boron concentratlo
.

J,'%+K

ebool&n~wi
APPLICABILITY:

MODE 6 with the water level k 23 ft above the top of reactor
vessel flange.

ACTIONS
CONDITION
A. SDC loop requirements
not met.

REQUIRED ACTION

COMPLETION TIME

A.1

spend erat-o
in Iving
reduc n
\In factor c~lant •

Immediately

A.2

Suspend loading
irradiated fuel
assemblies in the
core.

Immediately

Initiate action to
satisfy SDC loop
requirements.

Immediately

AND
A.3

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

1T:-l - zAo.6,&

3.9 REFUELING OPERATIONS

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

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

APPLICABILITY:

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

ACTIONS

CONDITION
A. One SDC loop
inoperable.

REQUIRED ACTION

COMPLETION TIME

Initiate action to
restore SDC loop to
OPERABLE status.

Immediately

A.2

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

Immediately

B.I

spend
erato0s
tped lvtng
ti~on in reac'tol

Immediately

A.1

OR

B. No SDC loop OPERABLE
or in operation.

An

B.2

at boron•
Golden•

Initiate action to
restore one SDC loop
to OPERABLE status
and to operation.

Ito.

Immediately

ANi
(continued)
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CRIS (Analog)
B 3.3.8

TS

BASES
ACTIONS

A..1B.I.B.2. C-.1

C.2.1. C.2.2,

and C.2.3

-z e

(continued)

does not apply. To achieve this status, the plant must be
brought to at least MODE 3 within 6 hours (Required
Action B.1) and to MODE 5 within 36 hours (Required
Action B.2). The Completion Times of 6 hours and 36 hours
for reaching MODES 3 and 5 from MODE 1 are reasonable, based
on operating experience and normal cooldown rates, for
reaching the required MODE from full power conditions in an
orderly manner and without challenging plant safety systems
or operators.

Ih•.r

E'-

SURVEILLANCE
REQUIREMENTS

Condition C applies to the failure of CRIS ManualTrip,
Actuation Logic, and required particulate/iodine and
required gaseous radiation monitor channels [in MODE 5
or 6], [during CORE ALTERATIONS,] or when moving irradiated
assemblies. The Required Actions are immediately taken to
place one OPERABLE CREACS train in the emergency radiation
protection mode or to suspend CORE ALTERATIONS, positive
reactivity additions, and movement of irradiated fuel
assemblies.•\ The Completion Time recognizes the fact that
"the radiation signals are the only Functions available to
initiate control room isolation in the event of a fuel
handling accident.

SR

3.3.8.1

Performance of the CHANNEL CHECK once every 12 hours ensures
that a gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value.
Significant deviations between the two instrument channels
could be an indication of excessive instrument drift in one
of the channels or of something even more serious. CHANNEL
CHECK will detect gross channel failure; thus, it is key to
verifying'the instrumentation continues to operate properly
between each CHANNEL CALIBRATION.

(continued)
CFOG STS
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[Logarithmic] Power Honitoring Channels (Analog)
B 3.3.13
BASES

USr-z.,,,

(continued)

ACTIONS

A.) and A.2
With one required channel inoperable, it may not be possible
to perform a CHANNEL CHECK to verify that the other required
channel is OPERABLE. Therefore, with one or more required
channels inoperable, the [logarithmic] power monitoring
Function cannot be reliably performed. Consequently, the
Required Actions are the same for one required channel
.inoperable or more than one required channel inoperable.
The absence of reliable
indication
makes it
ndIRequt edAcin/,
is main flux
,difficult to ensure SDM neutron

-•N
=_1W

it
reac vtadditttni
:_IIerefore, f~ures th:raltal positti
R••--•]Ut are undle operatr •ntrol, such as boron d
~tion o
-L•
RReNaor Cool ant\Sstem temlrrature cha es, be h al d
imme ately, pre ervina SDM.

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

SURVEILLANCE
REQUIREMENTS

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

(continued)
CEOG STS
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CRIS (Digital)
B 3.3.9
BASES

"T'"TF".b

ACTIONS

A.

B.I. B.2. C.I. C.2.1, C.2.2. and C.2.3

(continued)

does not apply. To achieve this status, the plant must be
brought to at least MODE 3 Within 6 hours (Required
Action B.1) and to MODE 5-within 36 hours (Required
Action B.2). The Completion Times of 6 hours and 36 hours
for reaching MODES 3 and 5 from MODE 1 are reasonable, based
on operating experience and normal cooldown rates, for
reaching the required MODE from full power conditions in an
orderly manner and without challenging plant safety systems
or operators.
Condition C applies to the failure of CRIS Manual Trip,
Actuation Logic, and required particulate/iodine and
required gaseous radiation monitor channels [in MODE 5
or 6], during CORE ALTERATIONS, or when moving irradiated
assemblies. The Required Actions are immediately taken to
place one OPERABLE CREACS train in the emergency radiation
protection mode, or to suspend CORE ALTERATIONS, positive
81 )reactivity
addttionil, and movement of irradiated fuel

E~rie'~

SURVEILLANCE
REQUIREMENTS

assemblies.*.The Completion Time recognizes the fact that

the radiation signals are the only Functions available to
initiate control room isolation in the event of a fuel
handling accident.

SR

3.3.9.,

Performance of the CHANNEL CHECK once every 12 hours ensures
that a gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other
channels.
It is based on the assumption that Instrument
channels monitoring the same parameter should read
approximately the same value.
Significant deviations between the two instrument channels
could be an indication of excessive instrument drift in one
of the channels or of something even more serious. CHANNEL
CHECK will detect gross channel failure; thus, it is key to
verifying the instrumentation continues to operate properly
between each CHANNEL CALIBRATION.

(continued)
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,

C

[Logarithmic] Power Monitoring Channels (Digital)
B 3.3.13
BASES

-'•

(continued)

ACTIONS

-

(o,•.4;

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

•

With one required channel inoperable, it may not be possible
to perform a CHANNEL CHECK to verify that the other required
channel is OPERABLE. Therefore, with one or more required
channels inoperable, the [logarithmic] power monitoring
Function cannot be reliably performed. Consequently, the
Required Actions are the same for one required channel
inoperable or more than one required channel inoperable.
The absence of reliable neutron flux indication makes it
difficult to ensure SDM iscmaintained.
mtqubred Actrdn A.1
erefore reqblres that alt posiletion Teivity
addotf4h
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oncare under
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Coolant
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SDM must be verified periodically to ensure that it is being
maintained. Both required channels must be restored as soon
as possible. The inittial Completion Time of 4 hours and
once every 12 hours thereafter to perform SDM verification
takes into consideration that Required Action A.1 eliminates
many of the means by which SOM can be reduced. These
Completion Times are also based on operating experience in
performing the Required Actions and the fact that plant
conditions will change slowly.

SURVEILLANCE
REQUIREMENTS

SR

3.3.13.1

SR 3.3.13.1 is the performance of a CHANNEL CHECK on each
required channel every 12 hours. A CHANNEL CHECK is
normally a comparison of the parameter indicated on one
channel to a similar parameter on other channels.
It is
based upon the assumption that instrument channels
monitoring the same parameter should read approximately the
same value. Significant deviations between instrument
channels could be an indication of excessive instrument
drift In one of the channels or of something even more
serious. CHANNEL CHECK will detect gross channel failure;
thus, it is key to verifying that the Instrumentation
(continued)
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RCS Loops-MODE 3
B 3.4.5
BASES

(continued)

LCO
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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 limited period of operation without RCPs.
All RCPs may be de-energized for g 1 hour per 8 hour period.
This means that natural circulation has been established.
When in natural circulation, a reduction in boron
concentrationpis prohibited because an even concentration
distribution throughout the RCS cannot be ensured. Core
outlet temperature is to be maintained at least 10F below
the saturation temperature so that no vapor bubble may form
and possibly cause a natural circulation flow obstruction.
In MODES 3, 4, and 5, it is sometimes necessary to stop all
*RCPs or shutdown cooling (SDC) pump forced circulation
(e.g., to change operation from one SDC train to the other,
to perform surveillance or startup testing, to perform the
transition to and from SDC System cooling, or to avoid
operation below the RCP minimum net positive suction head
limit). The time period is acceptable because natural
circulation is adequate for heat removal, or the reactor
coolant temperature can be maintained subcooled and boron
stratification affecting reactivity control is not expected.
An OPERABLE loop consists of at least one RCP providing
forced flow for heat transport and an SG that is OPERABLE in
accordance with the Steam Generator Tube Surveillance
Program. An RCP is OPERABLE if it is capable of being
powered and is able to provide forced flow if required.

APPLICABILITY

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

(continued)
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RCS Loops-MODE 3
B 3.4.5

T TF

BASES

6,

ORCS Loops--MODES 1 and 2';
ORCS Loops--MODE 4';
*RCS Loops-MODE 5, Loops Filled';
NRCS Loops-MODE 5, Loops Not Filled';
'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).

APPLICABILITY
(continued)

LCO
LCO
LCO
LCO
LCO

ACTIONS

A.

3.4.4,
3.4.6,
3.4.7,
3.4.8,
3.9.4,

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

Ell
If restoration is not possible within 72 hours, the unit
must be placed in MODE 4 within 12 hours. In MODE 4, the
plant may be placed on the SDC System. The Completion Time
of 12 hours is compatible with required operation to achieve
cooldown and depressurization from the existing plant
conditions in an orderly manner and without challenging
plant systems.
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ction to restore
one RCS loop to OPERABLE status and operation shall be
Initiated immediately and continued until one RCS loop is
restored to OPERABLE status and operation.i The immediate
Completion Times reflect the importance o maintaining
operation for decay heat removal.
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RCS Loops--MODE 4
BASES
LCO
(continued)

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

Pressure and temperature Increases can be maintained
well within the allowable pressure (P/T limits and
LTOP) and 10F subcooling limits; or

b.

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

Note 2 requires that either of the following two conditions
be satisfied before an RCP may be started with any RCS cold
leg temperature : 285"F:
a.

Pressurizer water level is < [60]%; or

b.

Secondary side water temperature in each SG is
< [1O0]0F above each of the RCS cold leg temperatures.

Satisfying either of the above conditions will preclude a
large pressure surge In the RCS when the RCP is started.
An OPERABLE RCS loop consists of at least one OPERABLE RCP
and an SG that is OPERABLE in accordance with the Steam
Generator Tube Surveillance Program and has the minimum
water level specified in SR 3.4.6.2.
Similarly, for the SDC System, an OPERABLE SDC train is
composed of the OPERABLE SDC pump(s) capable of providing
(continued)
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RCS Loops-M ODE 4
B 3.4.6
BASES

'
L1

ACTIONS

(continued)

from MODE 4, with only one SDC train operating, in an
orderly manner and'without challenging plant systems.

If no RCS loops or SDC trains are OPERABLE or in operation,
,except during conditions permitted by Note 1 in the LCO
section all operations involvingl duct on oRCS-boron

rice r
must be suspended and-action to restore one
ý RCýSloop or SDC train to OPERABLE status and o Eeration must
S....

..

reducedreflect
in thisthetype
of operation.
immeremoval.
iate Complet
Times
importance
of _ ~cay heheat
The:r onp
action to restore must continue until one loop or train isý
restored to operation.

IMJSEZT ~
SURVEILLANCE
REQUIREMENTS

SR

.4.6.]

This SR requires verification every 12 hours that one
required loop or train is in operation. This ensures forced
flow is providing heat removal. Verification includes flow
rate, temperature, or pump status monitoring. The 12 hour
Frequency has been shown by operating practice to be
sufficient to regularly assess RCS loop status. In
addition, control room indication and alarms will normally
indicate loop status.
SR- 3-4.6.
This SR requires verification every 12 hours of secondary
side Water level in the required SG(s) k [25]%. An adequate
SG water level is required in order to have a heat sink for
removal of the core decay heat from the reactor coolant.
The 12 hour interval has been shown by operating practice to
be sufficient to regularly assess degradation and verify
operation within safety analyses assumptions.

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

BASES
APPLICABLE
SAFETY ANALYSES
(continued)

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 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 k [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 k [25%]. Should the operating SOC train fail,
the SGs could be used to remove the decay heat.

wo4I (oIn•4-a o4
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Note 1 permits all SDC pumps to be de-energized s 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 10F subcooling
limits, or an alternate heat removal path through the SG(s)
is in operation.
This
is modified
a Note that
prohibits boron dtluttl
when LCO
SDC forced
flow by
is stopped
because
an even
concentration distribution cannot be ensured. Core outlet

temperature is to be maintained at least 10F below
saturation temperature, so that no vapor bubble would form
and possibly cause a natural circulation flow obstruction.
In this MODE, the SG(s) can be used as the backup for 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

BASES
APPLICABILITY
(continued)

Operation in other MODES is covered by:
3.4.4, "RCS Loops--MODES I and 2';
3.4.5, "RCS Loops--MODE 3';
3.4.6, "RCS Loops--MODE 4';
3.4.8, "RCS Loops-MODE 5, Loops Not Filled';
3.9.4, "Shutdown Cooling (SDC) and Coolant
Circulation--High Water Level' (MODE 6); and
Cooling (SDC) and Coolant
'Shutdown
LCO 3.9.5,
Circulation-Low Water Level' (MODE 6).
LCO
LCO
LCO
LCO
LCO

ACTIONS

A.I and A.2
If the required SDC train is inoperable and any SGs have
secondary side water levels < [25%], redundancy for heat
removal is lost. Action must be initiated immediately to
restore a second SDC train to OPERABLE status or to restore
the water level in the required SGs. Either Required
Action A.1 or Required Action A.2 will restore redundant
decay heat removal paths. The Immediate Completion Times
reflect the importance of maintaining the availability of
two paths for decay heat removal.
B.] and B.?
If no SDC train is in operation, except as permitted in
- ote 1 all operations involving Me reduction bf RCS boron
N
a-ioen'ratijnImust be suspended. Action to restore one SDC
train to OPERABLE status and operation must be initiated.
-oron 0lutoiorequl es force2 circulVtion fk proer mixin
kgjjxne margin to criticality must not be reduced in this
ype of operation., The immediate Completion Times reflect
the importance of maintaining operation for decay heat

ryemoval.f
SURVEILLANCE
REQUIREMENTS

3...

1

This SR requires verification every 12 hours that one SDC
train is in operation. Verification includes flow rate,
temperature, or pump status monitoring, which help ensure
that forced flow is providing decay heat removal. The
(continued)
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RCS Loops--MODE 5, Loops Not Filled

B 3.4.8

TSTF-2'Ikubl

BASES
LCO
(continued)

Note 1 permits the SDC pumps to be de-energized for
s 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 prohibittboron 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.

2)

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

APPLICABILITY

In MODE 5 with loops not filled, this LCO requires core heat
removal and coolant circulation by the SDC System.
Operation in other MODES is covered by:
LCO
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 3a;
"RCS Loops--MODE 4s;
"RCS Loops-MODE 5, Loops Filled";
"Shutdown Cooling (SOC) and Coolant

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

ACTIONS

Ad.
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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RCS Loops -M ODE 5, Loops Not Filled
B 3.4.8
BASES

-

ACTIONS
(continued)
1-,el-•
*

SURVEILLANCE
REQUIREMENTS

B

and B.2

If no SDC train is OPERABLE or in operation, excet
e as
provided In Note 1, all operations involving
RCS bo n concehtratloh must be suspended. Action to
vrestore one SDC train to OPERABLE status and operation must
be initiated imediately. IBo n d luion reoblres fre
rculion fo propev*ixinr
agd| hebargin to criticality
must not be reduced in this type of operation.
e
Immediate Completion Time reflects the importance o
re
t
maintaining operation for decay heat removal.

SR

3.4.8.1

This SR requires verification every 12 hours that one SDC
train is in operation. Vertification includes flow rate,
temperature, or pump status monitoring, which help ensure
that forced flow is providing decay heat removal.
The
12 hour Frequency has been shown by operating practice to be
sufficient to regularly assess degradation and verify
operation is within safety analyses assumptions.
SR

3.4.8.2

Verification that the required number of trains are OPERABLE
ensures that redundant paths for heat removal are available
and that additional trains can be placed in operation, if
needed, to maintain decay heat removal and reactor coolant
circulation. Verification is performed by verifying proper
breaker alignment and indicated power available to the
required pumps. The Frequency of 7 days is considered
reasonable in view of other administrative controls
available and has been shown to be acceptable by operating
experience.

REFERENCES

CEOG STS

None.
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AC Sources

-

Shutdown
B 3.8.2

BASES
ACTIONS
(continued)

'I
A.2.M.

A.2.2. A.2.3. A.2.4. B.]. B.2. B.3. and B.4

With the offsite circuit not available to all required
trains, the option would still exist to declare all required
features inoperable. Since this option may involve
undesired administrative efforts, the allowance for
sufficiently conservative actions is made. With the
required DG inoperable, the minimum required diversity of AC
power sources is not available. It is,therefore, required
to suspend CORE ALTERATIONS, movement of irradiated fuel
assemblies and
involving
positive
The operations
Reqdtred Acti
on "U suspend
tos reactivity
it ive
\
(• .•SW-,T
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It ncreaseaTeactor vesse I inventorJ provtded lerequt re'-s
Suspension of these activities does not preclude completion
of actions to establish a safe conservative condition.
These actions minimize the probability or the occurrence of
postulated events. It is further required to immediately
initiate action to restore the required AC sources and to
continue this action until restoration is accomplished in
order to provide the necessary AC power to the unit safety
systems.
The Completion Time of immediately Is consistent with the
required times for actions requiring prompt attention. The
restoration of the required AC electrical power sources
should be completed as quickly as possible in order to
minimize the time during which the unit safety systems may
be without sufficient power.
Pursuant to LCO 3.0.6, the Distribution System's ACTIONS are
not entered even If all AC sources to it are inoperable,
resulting in de-energization. Therefore, the Required
Actions of Condition A are modified by a Note to indicate
that when Condition A is entered with no AC power to any
required ESF bus, the ACTIONS for LCO 3.8.10 must be
immediately entered. This Note allows Condition A to
provide requirements for the loss of the offsite circuit,
whether or not a train is de-energized. LCO 3.8.10 provides
the appropriate restrictions for the situation Involving a
de-energized train.

(continued)
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DC Sources - Shutdown
B 3.8.5

TSTF _Z2a 4

BASES
LCO
(continued)

OPERABLE to support required trains of distribution systems
required OPERABLE by LCO 3.8.10, "Distribution
Systems--Shutdown." This ensures the availability of
sufficient DC electrical power sources to operate the unit
In a safe manner and to mitigate the consequences of
postulated events during shutdown (e.g., fuel handling
accidents).

APPLICABILITY

The DC electrical power sources required to be OPERABLE in
MODES 5 and 6, and during movement of irradiated fuel
assemblies provide assurance that:
a.

Required features needed to mitigate a fuel handling
accident are available;

b.

Required features necessary to mitigate the effects of
events that can lead to core damage during shutdown
are available; and

c.

Instrumentation and control capability is available
for monitoring and maintaining the unit in a cold
shutdown condition or refueling condition.

The DC electrical power requirements for MODES 1, 2, 3,
and 4 are covered in LCO 3.8.4.

ACTIONS

A.). A.2.I. A.2.2, A.2.3. and A.2.4
If two trains are required per LCO 3.8.10, the remaining
train with DC power available may be capable of supporting
sufficient systems to allow continuation of CORE ALTERATIONS
and fuel movement. By allowing the option to declare
required features inoperable with the associated DC power
source(s) inoperable, appropriate restrictions will be
Implemented in accordance with the affected required
features LCO ACTIONS.
In many instances, this option may
involve undesired administrative efforts. Therefore, the
allowance for sufficiently conservative actions is made
(i.e., to suspend CORE ALTERATIONS, movement of irradiated
fuel assemblies, and operations involving positive
reactivity additions|.
MZke Requir4Action t•suspend
-ii
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U actZv1.t y additibQs does nK precludd\actions tol
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DC Sources

T

BASES
ACTIONS

A.]. A.2.1,

A.2.2. A.2.3. and A.2.4.

-

T

Shutdown
B 3.8.5

Z

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

postulated events. It is further required to immediately
initiate action to restore the required DC electrical power
subsystems and to continue this action until restoration is
accomplished in order to provide the necessary DC electrical
power to the unit safety systems.

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

SURVEILLANCE
REQUIREMENTS

SR

3.8.5.,

SR 3.8.5.1 states that Surveillances required by SR 3.8.4.1
through SR 3.8.4.8 are applicable in these MODES. See the
corresponding Bases for LCO 3.8.4 for a discussion of each
SR.
This SR is modified by a Note. The reason for the Note is
to preclude requiring the OPERABLE DC sources from being
discharged below their capability to provide the required
power supply or otherwise rendered inoperable during the
performance of SRs. It is the intent that these SRs must
still be capable of being met, but actual performance is not
required.

REFERENCES

CEOG STS

1.

FSAR, Chapter [6].

2.

FSAR, Chapter [15].
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Inverters
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Shutdown
B 3.8.8
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BASES
ACTIONS

A.I. A.2.I. A.2.2. A.2.3. and A.2.4

IP,4A

(continued)

continuation of CORE ALTERATIONS, fuel movement, operations
with a potential for draining the reactor vessel, and
operations with a potential for positive reactivity
to sU end pos5 to yeaintain•
io IThe a quired
no on recludelactions
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SD is maint ined. By the allowance of the option to
decare required features inoperable with the associated
inverter(s) inoperable, appropriate restrictions will be
implemented in accordance with the affected required
features LCOs' Required Actions. In many instances, this
option may involve undesired administrative efforts.
Therefore, the allowance for sufficiently conservative
actions is made (i.e., to suspend CORE ALTERATIONS, movement
of irradiated fuel assemblies and operations involving
..
positive reactivity additi o
Suspension of these activities shall not preclude completion
of actions to establish a safe conservative condition.
These actions minimize the probablity of the occurrence of
postulated events. It is further required to immediately
initiate action to restore the required inverters and to
continue this action until restoration is accomplished in
order to provide the necessary inverter power to the unit
safety systems.
The Completion Time of immediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required inverters should be completed as
quickly as possible in order to minimize the time the unit
safety systems may be without power or powered from a
constant voltage source transformer.

SURVEILLANCE
REQUIREMENTS
This Surveillance verifies that the inverters are
functioning properly with all required circuit breakers
closed and AC vital buses energized from the inverter. The
verification of proper voltage and frequency output ensures
that the required power is readily available for the

(continued)
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Distribution Systems
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Shutdown
B 3.8.10
• ....

(continued)

BASES

A.-.

ACTIONS

Although redundant required features may require redundant
trains of electrical power distribution subsystems to be'
OPERABLE, one OPERABLE distribution subsystem train may be
capable of supporting sufficient required features to allow
continuation of CORE ALTERATIONS and fuel movement. By
allowing the option to declare required features associated
with an inoperable distribution subsystem inoperable,
appropriate restrictions are implemented in accordance with
Actions.
LCO's Required
subsystems
distribution
affected
the
undesired
may involve
this option
instances,
In many
Sadministrative efforts. Therefore, the allowance for

-r- 8|
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A.2.1. A.2.2. A.2.3, A.2.4. and A.2.5

)

sufficiently conservative actions is made (i.e., to suspend
of irradiated fuel assembli s,
movementporAeratvtyadton-.
CJORE
ALTERATIONS,involvlng
and operations
Suspension of these activities shall not preclude completion
of actions to establish a safe conservative condition.
These actions minimize the probability of the occurrence of
postulated events. It is further required to immediately
initiate action to restore the required AC and DC electrical
power distribution subsystems and to continue this action
until restoration is accomplished in order to provide the
necessary power to the unit safety systems.
Notwithstanding performance of the above conservative
Required Actions, a required shutdown cooling (SDC)
subsystem may be inoperable. In this case,' Required Actions
A.2.1 through A.2.4 do not adequately address the concerns
relating to coolant circulation and heat removal. Pursuant
to LCO 3.0.6, the SDC ACTIONS would not be entered.
Therefore, Required Action A.2.5 is provided to direct
declaring SDC inoperable, which results in taking the
appropriate SDC actions.

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

(continued)
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Boron Concentration
B 3.9.1

-6Th-(v.

BASES
LCO
(continued)

maintained during fuel handling operations. Violation of
the LCO could lead to an inadvertent criticality during
MODE 6.

APPLICABILITY

This LCO is applicable in MODE 6 to ensure that the fuel in
the reactor vessel will remain subcritical. The required
boron concentration ensures a k,,f 0.95. Above MODE 6,
> 2006F, and
LCO 3.1.1, "SHUTDOWN MARGIN (SDM)--T
200 F, ensure that an
LCO 3.1.2, KSHUTDOWN MARGIN--Tm,
adequate amount of negative reactivity is available to shut
down the reactor and to maintain it subcritical.

ACTIONS

A.I and A.2

I

Continuation of CORE ALTERATIONS or positive reactivity
additions (including actions to reduce boron concentration)
is contingent upon maintaining the unit in compliance with
the LCO. If the boron concentration of any coolant volume
in the RCS, the refueling canal, or the refueling cavity is
less than its limit, all operations involving CORE
ALTERATIONS or positive reactivity additions must be
suspended immediately.
Suspension of CORE ALTERATIONS and positive reactivity
additions shall not preclude moving a component to a safe
position.

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

G;;ý9ý

In determining the required combination of boration flow
rate and concentration, there is no unique design basis
event that must be satisfied. The only requirement is to
restore the boron concentration to its required value as
soon as possible. In order to raise the boron concentration
as soon as possible, the operator should begin boration with
the best source available for unit conditions.

(continued)
CEOG STS

B 3.9-3
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Nuclear Instrumentation
B 3.9.2
BASES

"

(continued)

APPLICABILITY

In MODE 6, the SRMs must be OPERABLE to determine changes in
core reactivity. There is no other direct means available
to check core reactivity levels.
In NODES 2, 3, 4, and 5, the installed source range
detectors and circuitry are required to be OPERABLE by
LCO 3.3.2, "RPS Instrumentation Shutdown.'

ACTIONS

ý

ý"

A.1 and.2
With only one SRM OPERABLE, redundancy has been lost. Since
these instruments are the only direct means of mon
core reactivity conditions, CORE ALTERATIONS ande
•-xsditj4
)must be suspended immediately.
Performance of =equ red Action A.1 shall not preclude
completion of movement of a component to a safe position.

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

With no SRM OPERABLE, there is no direct means of detecting
changes in core reactivity. However, since CORE ALTERATIONS
and positive reactivity additions are not to be made, the
core reactivity condition is stabilized until the SRHs are
OPERABLE. This stabilized condition is determined by
performing SR 3.9.1.1 to verify that the required boron
concentration exists.
The Completion Time of 4 hours is sufficient to obtain and
analyze a reactor coolant sample for boron concentration.
The Frequency of once per 12 hours ensures that unplanned
changes in boron concentration would be identified. The
12 hour Frequency is reasonable, considering the low
probability of a change in core reactivity during this
period.

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

T'F -

BASES

I,( t/. I

APPLICABLE
SAFETY ANALYSES
(continued)

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

LCO

Only one SDC loop is required for decay heat removal in
MODE 6, with water level z 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.

3

The LCO is modified by a Note that allows the required
operating SDC loop to be removed from service for up to
I
1 hour in each 8 hour period, provided no eerations are
e
)X\.Ipermitted that would
usea r
co
the RUN boron
concentrato.
Bor
ation reductionyis prohibited
4/1 j1ecause uniform concentration distribution cannot be ensured
7rSf
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.
4dee# )

_

e

APPLICABILITY

One SOC loop must be in operation in MODE 6, with the water
level k 23 ft above the top of the reactor vessel flange, to
provide decay heat removal. The 23 ft level was selected
ecause it corresponds to-the 23 ft requirement established
for fuel movement in LCO 3.9.6, "Refueling Water Level."
(continued)
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SDC and Coolant Circulation--High Water Level
B 3.9.4
T"TF

BASES
APPLICABILITY
(continued)

Requirements for the SDC System in other MODES are covered
by LCOs in Section 3.4, Reactor Coolant System (RCS), and
SDC
Section 3.5, Emergency Core Cooling Systems (ECCS).
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."

ACTIONS

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

If SDC loop requirements are not met, there will be no
forced circulation to provide mixing to establish uniform
ha
cool ing cay
d
boron concentrations. Jred cirulation
ont the
conect
on of watura
ur throm the core
theddcay h eaoadsu
ayopentrati•than that ontauincreas
this
be s
phall
dn ghat feluce boron oncentrat
alact

immed tely.

16,

creulng atr leve

of 23 ftabvethe RecS.torvessrel

be taken
met, actions
are notirradiated
If SDC loop requirements
in
assemblies
fuel shall
to suspend loading
immediately
leatto the
decay
circulation
forced
care.fromWath
the
convection
by naturalcooling,
occurs
the nocore
removal
heat sink provided by the water above the core. A minimum
refueling-water level of 23 ft above the reactor vessel
flange provides an adequate available heat sink. Suspending
any operation that would increase the decay heat load, such
as loading a fuel assembly, is a prudent action under this
condition.

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

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

TSTF -Z

BASES

,

Li

ACTIONS

(continued)

S

If no SDC loop is in operation or no SDC loops are OPERABLE,
there will be no forced circulation to provide mixina to
e oRBLE,
oson concent ratno S dc
establish loop i
opncentrati
ns aton
can th unidtonadition
urt •duce
RCS. shall b•
tOPER
tn nedoncentra
oboro
that hecon
ovn concuent act
N~n
1ns rthat
Th~e~fore,
Ahand
B
e
be a
SCmed
elo.
osusperied

action~~~~~~~~
eiiitdimdaeyad
shl

ctned

witout

If no SDC loop is in operation or no SDC loops are OPERABLE,
acthon shall be initiated immediately and continued without
and
to OPERABLE
one isSDCinloop
to restore
interruption Since
B
A and status
Conditions
the unit
operation.
loops and
OPERABLE SDC
concurrently,
expeditiously.
be two
accomplished
SDC restoraton
loop should of
one operating the

Ell
penetrations
containment
in operation,
loop is access
If no RHR direct
to
atmosphere
containment
from the all
providing
the outside atmosphere must be closed within 4 hours. With
the RliR loop requirements not met, the potential exists for
the coolant to boil and release radioactive gas to the
containment atmosphere. Closing containment penetrations
that are open to the outside atmosphere ensures that dose
limits are not exceeded.
The Completion Time of 4 hours is reasonable, based on the
low probability of the coolant boiling in that time.

SURVEILLANCE
REQUIREMENTS

This Surveillance demonstrates that one SDC loop is
operating and circulating reactor coolant. The flow rate is
determined by the flow rate necessary to provide sufficient
decay heat removal capability and to prevent thermal and
boron stratification in the core. In addition, this
Surveillance demonstrates that the other SDC loop is
OPERABLE.
(continued)
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Industry/TSTF Standard Technical Specification Change Traveler
Allowed performance time for testing Diesel Generators
Classification:

3) Improve Specifications

NUREGs Affected: W

1430

[

1431

W

1432

R

1433

12

1434

Description:
A Note is being added to the ACTIONS of LCO 3.8.1 to allow delayed entry into the associated Conditions and Required
Actions if a Diesel Generator (DG) is made inoperable solely for performance of Required Action B.3.2 or performance
of required Surveillances.
Justification:
When preparing, running, or restoring a DG for Surveillance testing, the DO may become technically inoperable for
various reasons. For example, when a DG is running or when it is paralleled with an offsite source, the DG may not
automatically reenergize its associated emergency bus on a Loss of Offste Power (OIOP) event, (e.g., the DG output
breaker will excperience a lockout or it may result in all emergency buses being energized from a single DG). In addition
some plant's require the offsite source to be declared inoperable when the DG is paralleled to it. Some diesel generators
require cylinder rolls after a run to eliminated remaining fuel in the cylinders. For safety reasons, these DGs are locked
from automatically starting, and declared inoperable, during these rolls. All of these plants are significantly hindered in
the ability to perform required surveillances because of the need to enter Required Actions for the inoperable DG. For
example. if a plant already has a DG inoperable, in order to perform required testing for another DG the plant will have
to enter LCO 3.0.3 (i.e., Condition E for 3 or more sources inoperable) for the duration of the time the DG is paralleled
with an offsite source or undergoing cylinder rolls. Furthermore, in order to perform even routine testing, such as the
monthly Operability run. many DG designs require momentary lock-out of the DG for inspections, barring-over, or
fuel/oil filter replacement. Therefore, this change is needed to eliminate unnecessary restrictions on plant operation.
This.change is acceptable since during performance of Surveillances, the DG is expected to remain capable of being
manually restored to perform the safety function. This would involve manual actions that can be readily performed by
the operator's) directly involved with monitoring/performing the testing. Specifically for the LOOP-only event (as
defined by the typical plant design analysis) the mitigation actions are not required for several minutes into the event. At
some plants a period of up to 10 to 30 minutes is assumed prior to the operator taking manual actions to align the needed
systems to mitigate the event. During this time period, the plant operator can readily perform the necessary actions of
manipulating the DG output breakers and placing the electrical system in the required plant lineup for event mitigation.
Furthermore, to limit the impact of this allowance, a 4 hour restriction is placed in the Note, which should provide
sufficient time to perform necessary testing.
A number of plants have multiple DGs shared between two units. Discovery of an inoperable DG due to a cause that
may be generic requires performance of a Surveillance on the other DGs. Running the Surveillance makes a second DG
inoperable during the test. This results in entering a Condition that often requires a shutdown of both units. The
proposed change avoids the transitional risk associated with shutting down and / or power reductions and subsequent
recovery of two units by providing sufficient time to perform the Surveillance on a DG to demonstrate OPERABILITY.
The 1 hour Surveillance required by Required Action B. 1 takes much more effort than desired or anticipated. The check
performed can often require physical verification of both switchyard and switchgear breaker
positions in addition to main control board indication. Performing these activities within I hour is very challenging.
The Maintenance rule and INPO tracking of the time major equipment, such as DGs, is inoperable will be adversely
affected by declaring equipment inoperable solkly for the purpose of performing required testing. This is unnecessary
and undesirable since the expected outcome of any Surveillance is to verify that the equipment is OPERABLE.
Industry Contact:

Pontious, Hany

(815) 357-6761,X2231

harold.d.pontiousjr~ucm-com
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301-314-3137

ebt@nrc.gov
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INSERT I
-NOTE-When (a DG][an AC Source] is placed in an inoperable
status solely for the performance of Required Action
B.3.2 or performance of required Surveillances, entry
into associated Conditions and Required Actions may
be delayed for up to 4 hours.

INSERT 2
The ACTIONS are modified by a Note allowing delayed entry for Actions associated with an
inoperable DG when the inoperability is associated solely with performance of Required Action
B.3.2 (due to another inoperable DG) or with performance of a required Surveillance. Upon
completion of Required Action B.3.2 or Surveillance testing (as applicable), or expiration of the
4 hour allowance, the DG must be returned to OPERABLE status. Otherwise the applicable
Conditions and Required Actions must be entered. During DG testing certain design features
result in the DG being unavailable to respond as assumed in analyses (i.e., [Reviewer's Note: list
affected AC Source functions]). However, this delay is acceptable since it is likely that manual
operator action could re-energize the bus in the event of a loss of offsite power that results in the
need for the function of this DG. The 4 hour allowance takes into account the time to perform
routine DG Surveillances (including that required by Required Action B.3.2) and the low
probability of an event requiring the automatic response of this DG.

AC Sources-Operating

3.8.1
3.8

ELECTRICAL POWER SYSTEMS

3.8.1

AC Sources-Operating

LCO 3.8.1

AP C ILI

The following AC electrical power sources shall be OPERABLE:
a.

Two qualified circuits between the offsite transmission
network and the onsite Class 1E AC Electrical Power
Distribution System; [and]

b.

Two diesel generators (DGs) each capable of supplying
one train of the onsite Class 1E AC Electrical Power
Distribution System[; and

c.

Automatic load sequencers for Train A and Train B].

MODES 1, 2, 3, and 4.

GACTIONS
CONDITION

REQUIRED ACTION

COMPLETION TIME
I

t

A. One [required] offsite
circuit inoperable.

A.1

Perform SR 3.8.1.1

1 hour

for OPERABLE
[required] offsite
circuit.

AND
Once per
8 hours
thereafter

AND
A.2

Declare required
feature(s) with no
offsite power
available Inoperable
when its redundant
required feature(s)
is inoperable.

24 hours from
discovery of no
offsite power
to one train
concurrent with
inoperability
of redundant
required
feature(s)

AND
(continued)
I __________________
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AC Sources-Operating
B 3.8.1

-TTF- 333

BASES
APPLICABILITY(continued)

b.

Adequate core cooling is provided and containment
OPERABILITY and other vital functions are maintained
in the event of a postulated DBA.

The AC power requirements for MODES 5 and 6 are covered in
LCO 3.8.2, "AC Sources-Shutdown."

ACTIONS

ITt%,s•.

DaT

'A.1

J

To ensure a highly reliable power source remains with one

offsite circuit inoperable, it is necessary to verify the
OPERABILITY of the remaining required offsite circuit on a
more frequent basis. Since the Required Action only
specifies "perform," a failure of SR 3.8.1.1 acceptance
criteria does not result in a Required Action not met.
However, if a second required circuit fails SR 3.8.1.1, the
second offsite circuit is inoperable, and Condition C, for
two offsite circuits inoperable, is entered.
"Reviewer's Note: The turbine driven auxiliary feedwater
pump is only required to be considered a redundant required
feature, and, therefore, required to be determined OPERABLE
by this Required Action, if the design is such that the
remaining OPERABLE motor or turbine driven auxiliary
feedwater pump(s) is not by itself capable (without any
reliance on the motor driven auxiliary feedwater pump
powered by the emergency bus associated with the inoperable
diesel generator) of providing 100% of the auxiliary
feedwater flow assumed in the safety analysis.
A.2
Required Action A.2, which only applies if the train cannot
be powered from an offsite source, is intended to provide
assurance that an event coincident with a single failure of
the associated DG will not result in a complete loss of
safety function of critical redundant required features.
These features are powered from the redundant AC electrical
power train. This includes motor driven emergency feedwater
pumps. Single train systems, such as turbine driven
emergency feedwater pumps, may not be included.

(continued)
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AC Sources-Operating
3.8.1
3.8

T.-r•-•_- 33~

ELECTRICAL POWER SYSTEMS
AC Sources-Operating

3.8.1

The following AC electrical sources shall be OPERABLE:

LCO 3.8.1

APPLIABILITY-:

a.

Two qualified circuits between the offsite transmission
network and the onsite Class 1E AC Electrical Power
Distribution System; [and]

b.

Two diesel generators (DGs) capable of supplying the
onsite Class 1E power distribution subsystem(s)[; and

c.

Automatic load sequencers for Train A and Train B].

MODES 1, 2, 3, and 4.

.ACTIOS.

-

1

COMPLETION TIME

REQUIRED ACTION

CONDITION

I

I.

A.

&,.

A.1

One [required] offsite
circuit inoperable.

1 hour

Perform SR 3.8.1.1
for [required]
OPERABLE offsite
circuit.

AND
Once per 8 hours
thereafter

AND
A.2

24 hours from
discovery of no
offsite power to
one train
concurrent with
inoperability of
redundant
required
feature(s)

Declare required
feature(s) with no
offsite power
available inoperable
when its redundant
required feature(s)
is inoperable.

AND
(continued)
____________________
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AC Sources-Operating
B 3.8.1
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BASES
APPLICABILITY
(continued)

b.

5 3 ,7

Adequate core cooling is provided and containment
OPERABILITY and other vital functions are maintained
in the event of a postulated DBA.

The AC power requirements for MODES 5 and 6 are covered in
LCO 3.8.2, "AC Sources-Shutdown."

ACTIONS
-'

To ensure a highly reliable power source remains with one
offsite circuit inoperable, it is necessary to verify the
OPERABILITY of the remaining required offsite circuiton a
more frequent basis. Since the Required Action only
specifies "perform," a failure of SR 3.8.1.1 acceptance
criteria does not result in a Required Action not met.
However, if a second required circuit fails SR 3.8.1.1, the
second offsite circuit is inoperable, and Condition C, for
two offsite circuits inoperable, is entered.
Reviewer's Note: The turbine driven auxiliary feedwater
pump is only required to be considered a redundant required
feature, and, therefore, required to be determined OPERABLE
by this Required Action, if the design is such that the
remaining OPERABLE motor or turbine driven auxiliary
feedwater pump(s) is not by itself capable (without any
reliance on the motor driven auxiliary feedwater pump
powered by the emergency bus associated with the Inoperable
diesel generator) of providing 100% of the auxiliary
feedwater flow assumed in the safety analysis.

A.2
Required Action A.2, which only applies if the train cannot
be powered from an offsite source, is intended to provide
assurance that an event coincident with a single failure of
the associated DG will not result in a complete loss of
safety function of critical redundant required features.
These features are powered from the redundant AC electrical
power train. This includes motor driven auxiliary feedwater
pumps. Single train systems, such as turbine driven
auxiliary feedwater pumps, may not be included.

(continued)
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AC Sources-Operating
3.8.1
3.8

ELECTRICAL POWER SYSTEMS

3.8.1

AC Sources-Operating

LCO 3.8.1

The following AC electrical sources shall be OPERABLE:
a.

Two qualified circuits between the offsite transmission
network and the onsite Class 1E AC Electrical Power
Distribution System; [and]

b.

Two diesel generators (DGs) each capable of supplying
one train of the onsite Class 1E AC Electrical Power
Distribution System[; and

c.

Automatic load sequencers for Train A and Train B].

MODES 1, 2, 3, and 4.

I

CONDITION

I

REQUIRED ACTION

COMPLETION TIME

.1

'1
A.

One [required] offsite
circuit inoperable.

A.1

Perform SR 3.8.1.1
for [required]
OPERABLE offsite
circuit.

1 hour
AND
Once per 8 hours
thereafter

AND
A.2

Declare required
feature(s) with no
offsite power
available inoperable
when its redundant
required feature(s)
is inoperable.

24 hours from
discovery of no
offsite power to
one train
concurrent with
inoperability of
redundant
required
feature(s)

AND
(continued)
I
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BASES
APPLICABILITY
(continued)

b.

Adequate core cooling is provided and containment
OPERABILITY and other vital functions are maintained
in the event of a postulated DBA.

The AC power requirements for MODES 5 and 6 are covered in
LCO 3.8.2, "AC Sources-Shutdown.8

ACTIONS
-

To ensure a highly reliable power source remains with the
one offsite circuit inoperable, it is necessary to verify
the OPERABILITY of the remaining required offsite circuit on
a more frequent basis. Since the Required Action only
specifies 'perform," a failure of SR 3.8.1.1 acceptance
criteria does not result in a Required Action not met.
However, if a second required circuit fails SR 3.8.1.1, the
second offsite circuit is inoperable, and Condition C, for
two offsite circuits inoperable, is entered.
Reviewer's Note: The turbine driven auxiliary feedwater
pump is only required to be considered a redundant required
feature, and, therefore, required to be determined OPERABLE
by this Required Action, if the design is such that the
remaining OPERABLE motor or turbine driven auxiliary
feedwater pump(s) is not by itself capable (without any
reliance on the motor driven auxiliary feedwater pump
powered by the emergency bus associated with the inoperable
diesel generator) of providing 100% of the auxiliary
feedwater flow assumed in the safety analysis.
A.2

Required Action A.2, which only applies if the train cannot
be powered from an offsite source, is intended to provide
assurance that an event coincident with a single failure of
the associated DG will not result in a complete loss of
safety function of critical redundant required features.
These features are powered from the redundant AC electrical
power train. This includes motor driven auxiliary feedwater
pumps. Single train systems, such as turbine driven
auxiliary feedwater pumps, may not be included.

(continued)
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AC Sources-Operating
3.8.1
3.8

ELECTRICAL POWER SYSTEMS

3.8.1
LCO

ý4TITF-

5:./

AC Sources-Operating
The following AC electrical power sources shall be OPERABLE:

3.8.1

Two qualified circuits between the offsite transmission
network and the onsite Class 1E AC Electrical Power
Distribution System;

b.

[Three] diesel generators (DGs)[; and

c.

Three automatic sequencers].

MODES 1, 2, and 3.

APPLICABILITY:
1(S EF±-T

a.

I

C.ACTIO
T

CONDITION

REQUIRED ACTION

COMPLETION TIME
4

A.

One [required] offsite
circuit inoperable.

A.1

Perform SR 3.8.1.1

1 hour

for OPERABLE
(required] offsite
circuit.

AND
Once per 8 hours
thereafter

AND
A.2

Declare required
feature(s) with no
offsite power
available inoperable
when the redundant
required feature(s)
are inoperable.

24 hours from
discovery of no
offsite power to
one division
concurrent with
inoperability of
redundant
required
feature(s)

(continued)
&
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AC Sources-Operating
B 3.8.1

BASES

(continued)

APPLICABILITY

-Th F-

3:S:5

4,

The AC sources [and sequencers] are required to be OPERABLE
in MODES 1, 2, and 3 to ensure that:
a.

Acceptable fuel design limits and reactor coolant
pressure boundary limits are not exceeded as a result
of AOOs or abnormal transients; and

b.

Adequate core cooling is provided and containment
OPERABILITY and other vital functions are maintained
in the event of a postulated DBA.

The AC power requirements for MODES 4 and 5 are covered in
LCO 3.8.2, "AC Sources-Shutdown."

ACTIONS
•_Tt
S

2offsite

To ensure a highly reliable power source remains with one
circuit inoperable, it is necessary to verify the
availability of the remaining required offsite
circuit on a
more frequent basis. Since the Required Action only
specifies "perform," a failure of SR 3.8.1.1 acceptance
criteria does not result in a Required Action not met.
However, if a second required circuit fails SR 3.8.1.1, the
second offsite circuit is inoperable, and Condition C, for
two offslte circuits inoperable, is entered.

A-1
Required Action A.2, which only applies if the division
cannot be powered from an offsite source, is intended to
provide assurance that an event with a coincident single
failure of the associated DG does not result in a complete
loss of safety function of critical systems. These features
are designed with redundant safety related divisions (i.e.,
single division systems are not included). Redundant
required features failures consist of inoperable features
associated with a division redundant to the division that
has no offsite power.
The Completion Time for Required Action A.2 is intended to
allow time for the operator to evaluate and repair any

(continued)
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AC Sources-Operating
3.8.1
3.8

ELECTRICAL POWEP SYSTEMS

3.8.1
LCO

1~T~F&A

AC Sources-Operating
3.8.1

APPLICABILITY:

The following AC electrical power sources shall be OPERABLE:
a.

Two qualified circuits between the offsite transmission
network and the onsite Class 1E AC Electric Power
Distribution System;

b.

Three diesel generators (DGs)[; and

c.

Three automatic sequencers].

MODES 1, 2, and 3.
-----------------------NOTE---------------------[Division 3] AC electrical power sources are not required to
be OPERABLE when High Pressure Core Spray System [2C Standby
Service Water System] is inoperable.

)
C,,•ACTIONS
CONDITION
A.

One [required] offsite
circuit inoperable,

REQUIRED ACTION
A.1

Perform SR 3.8.1.1
for OPERABLE
[required] offsite
circuit.

COMPLETION TIME
1 hour
AND
Once per
8 hours
thereafter

AND
(continued)
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AC Sources-Operating
B 3.8.1

TTF'-333.,.(

BASES

APPLICABILITY
(continued)

entered, the Division 3 AC sources provide no additional
assurance of meeting the above criteria.
AC power requirements for MODES 4 and 5 are covered in
LCO 3.8.2, "AC Sources-Shutdown."

ACTIONS
=.Ua er

•

AA]
To ensure a highly reliable power source remains, it is
necessary to verify the availability of the remaining
Irequired
offsite circuits on a more frequent basis. Since
the Required Action only specifies "perform,' a failure of
SR 3.8.1.1 acceptance criteria does not result in the
Required Action not met. However, if a second required
circuit fails SR 3.8.1.1, the second offsite circuit is
inoperable, and Condition C, for two offsite circuits
inoperable, is entered.

Required Action A.2, which only applies if the division
cannot be powered from an offsite source, is intended to
provide assurance that an event with a coincident single
failure of the associated DG does not result in a complete
loss of safety function of critical systems. These features
are designed with redundant safety related divisions (i.e.,
single division systems are not included, although, for this
Required Action, Division 3 is considered redundant to
Division I and 2 Emergency Core Cooling Systems (ECCS)).
Redundant required features failures consist of inoperable
features associated with a division redundant to the
division that has no offsite power.
The Completion Time for Required Action A.2 is intended to
allow time for the operator to evaluate and repair any
discovered inoperabilities. This Completion Time also
allows for an exception to the normal "time zero" for
beginning the allowed outage time "clock." In this Required
Action, the Completion Time only begins on discovery that
both:
a.

The division has no offsite power supplying its loads;
and
(continued)
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Industry/TSTF Standard Technical Specification Change Traveler
Revise Ice Condenser Ice Sampling and Analysis Requirements
Classification:

5) Plant Variation

NUREGs Affected:

[3 1430

[a

1431

[3

1432 -[

1433

[3

1434

Description:
For SR 3.6.153, the performance Frequency is increased from [18] months to [54] months, the required number of
samples to be collected is increased from nine to one randomly selected sample per bay for a total of 24 samples. The
SR is modified by a NOTE that allows the SR's acceptance criteria for both the boron concentration and pH values to be
met if the average boron concentration and average pH value for the entire sample lot meets the acceptance criteria. A
new SR 3.6.15.7 is added to require chemical analysis of all new ice. That is, each batch of newly made ice must meet
the boron and pH requirements of SR 3.6.15.5. The SR is modified by a NOTE that allows for the chemical analysis to
be performed on either the liquid sodium tetraborate solution or the resultant ice. Chemical analysis of the ice may be
performed prior to or after the ice is loaded into the ice baskets. The SR also requires records of analysis for any ice
obtained from offsite sources.
Justification:
SR 3.6.15.5, as currently stated, has resulted in various interpretations by all ice condenser plants for meeting its
requirements for (1) collecting "representative" samples, (2) applying the acceptance criteria to the analysis results of
each sample, the combined samples after melting, or the averaged results for all samples, and (3) entry into a 24 hour
ACTION before or after the results of confirmatory or expanded sampling are completed. Per Westinghouse, the
specified pH and boron concentration of the ice is to ensure the accident analysis assumptions for containment sump
boron and pH values are preserved following ice melt. Thus, the acceptance criteria for pH and boron is only applicable
to the ice bed's averaged values. Extending the sample Frequency to every 54 months (- 3 fuel cycles) is acceptable
because (1) pH does not tend to vary outside the specified range of 9.0-9.5 for boron concentrations exceeding
approximately 1200 ppm, (2) there are no normal operating mechanisms that reduce boron concentration, (3) new SR
3.6.15.7 requires chemical analysis for each ice addition, and (4) operating experience has shown that for those rare
occasions when an individual sample did not meet acceptance criteria, the ice bed as a whole was always shown to
contain sufficient sodium tetraborate to satisfy containment sump accident analysis requirements. Requiring chemical
analysis of each sample, while applying acceptance criteria to only the averaged results, allows for identification and
resolution of possible localized anomalies without enduring unnecessary penalties. Based on the above, new SR
3.6.15.7 would be sufficient by itself. However, revised SR 3.6.15.5 is retained with a longer Frequency, as never
sampling the ice bed is not considered a good operating practice. One randomly selected ice sample per bay (24 total)
provides a more representative analysis of the ice bed as a whole than the previous requirement for only nine samples.
Twenty-four ice samples selected as stated above is sufficient to provide reasonable assurance that the ice bed's bulk pH
and boron concentration are within the prescribed limits.
Industry Contact:

Buschbaum, Denny

(254) 897-5851

dbuschbl@tuelectric.com

NRC Contact:

Giardina, Bob

301-415-3152

lbb!@nr.gov
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[Utility Name] has concluded that operation of [Plant NameJ Unit [X]. in

accordance with the proposed change to the Technical Specifications (TS) and TS
Bases does not involve a significant hazards consideration. [Utility Name]'s
conclusion is based on its evaluation, in accordance with 10 CFR 50.91(a)(1). of
the three standards set forth in 10 CFR 50.92(c).
A.

The proposed Change does not involve a significant increase in the probability
or consequences of an accident previously evaluated.
The only analyzed accidents of possible consideration in regards to changes
potentially affecting the ice condenser are a loss of coolant accident (LOCA)
and a main steam line break (MSLB) inside containment. However. the Ice
condenser is not postulated as being the initiator of any LOCA or MSLB. This
is because it is designed to remain functional following a design basis
earthquake. and the ice condenser does not interconnect or interact with any
systems that interconnect or interact with the reactor coolant or main steam
systems. Since the proposed changes to the TS and TS Bases are solely to
revise and provide clarification of the ice sampling and chemical analysis
requirements. and are not the result of or require any physical change to the
ice condenser. then there can be no change in the probability of an accident
previously evaluated in the SAR.
In order for the consequences of any previously evaluated event to be changed.
there would have to be a change in the ice condenser's physical operation
during a LOCA or MSLB. or in the chemical composition of the stored ice. The
proposed changes do not alter either from existing requirements. Though the
Frequency of the existing surveillance requirement for sampling the stored ice
Is changed from once every 18 months to once every 54 months. the sampling
requirements are strengthened overall with (1)the requirement to obtain one
randomly selected sample from each ice condenser bay (24 total samples) rather
than nine 'representative" samples. and (2) the addition of a new surveillance
requirement to verify each addition of ice meets the existing requirements for
boron concentration and pH value. The only other change is to clarify that
each sample of stored ice is individually analyzed for boron concentration and
pH. but that the acceptance criteria for each parameter is based on the average
values obtained for the 24 samples. This is consistent with the bases for the
boron concentration of the ice. which is to ensure the accident analysis
assumptions for containment sump pH and boron concentration are not altered
following complete melting of the ice condenser.. Historically. chemical
analysis of the stored ice has had a very limited number of instances where an
individual sample did not meet the boron or pH requirements. with all
subsequent evaluations (follow up sampling) showing the ice condenser as a
whole was well within these requirements. Requiring chemical analysis of each
sample is provided to preclude the practice of melting all samples together
before performing the analysis. and to ensure the licensee is alerted to any
localized anomalies for investigation and resolution without the burden of
entering a 24 hour ACTION Condition. provided the averaged results are
acceptable.
NO SIGNIFICANT HAZARDS CONSIDERATION DETERMINATION (continued)
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Attachment 2
NUREG 1431, Revision 1
Technical Specification & Bases For
SR 3.6.15.5 & SR 3.6.15.7
Marked Up Pages

Ice Bed (Ice Condenser)
3.6.15

SURVEILLANCE REQUIREMENTS

-T-< FF3
-•e,

(continued)

FREQUENCY

SURVEILLANCE
SR

3.6.15.5

.

,,ify
by hmical analysi,s of at icast

nincrcprzcntati,

z

[(4] months

mlcof storced icc:
(1800) ppm:
[

a.

Boron concentration is
and

b.

pH is k [9.0) and < [9.5].

54

SEE INSERT A I
SR

3.6.15.6

Visually inspect. for detrimental
structural wear, cracks, corrosion, or
other damage, two ice baskets from each
azimuthal group of bays. See SR 3.6.15.3.

40 months

SEE INSERT B FOR
NEW SR 3.6.15.7

WOG STS

3.6-55
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/ TF-2

INSERT A

-------------------------------------- NOTE ------------------------------------The requirements of this SR are satisfied if the boron concentration and pH
values obtained from averaging the individual sample results are within the
limits specified below.

------------------------------------------------------------Verify, by chemical analysis of the stored ice in at least one randomly selected
ice basket from each ice condenser bay, that ice bed:

INSERT B
i

SR 3.6.15.7

NOTE -------------------------The chemical analysis may be performed on
either the liquid solution or on the
resulting ice.
Verify. by chemical analysis. that ice added
to the ice condenser meets the boron
concentration and pH requirements of
SR 3.6.15.5.

Each ice
addition

Ice Bed (Ice Condenser)

B 3.6.15

BASES
SURVEILLANCE
REQUIREMENTS

SR 3.6.15.4

(continued)

Frequency of 9 months was based on ice storage tests and the
allowance built into the required ice mass over and above
the mass assumed in the safety analyses.
SR 3.6.15.5

SEE INSERT c

SEE INSERT D

Verifying the chemical composition of the stored ice ensures
that the stored ice has a boron concentration of at least
[1800) ppm as sodium tetraborate and a high pH. 2 [9.0) and
- [9.5). in order to meet the requirement for borated water
th meled ice is used in the ECCS recirculation mode
when.=
f operation.# Sodium tetraborate has been proven effective
in maint•inir, the boron content for long storage periods.
and it also enhances the ability of the solution to remove
and retain fission product iodine. The high pH is required
to enhance the effectiveness of the ice and the melted ice
in removing iodine from the containment atmosphere. This pH
range also minimizes the occurrence of chloride and caustic
stress corrosion on mechanical systems and components
exposed to ECCS and Containment Spray System fluids in the
recirculation mode of operation. The Frequency of
_-rG83 ment was developed considering these facts:
a.

I1SEE INSERT E

Long term ice storage tests have determined that the
chemical composition of the stored ice is extremely
stable;
Operating
experience has demonstrated that meeting the
boron concentration
and pH requirements has never been
a problem: and

ed

Someone would have to enter the containment to take
the sample. and. if the unit is at power. that person
would receive a radiation dose.

SR 3.6.15.6
This SR ensures that a representative sampling of ice
baskets. which are relatively thin walled, perforated
cylinders, have not been degraded by wear. cracks.
corrosion. or other damage. Each ice basket must be raised
at least 12 feet for this inspection. The Frequency of
(continued)
WOG STS
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Ice Bed (Ice Condenser)

-

7F-i3-6

B 3.6.15

BASES
SURVEILLANCE
REQUIREMENTS

REFERENCES

SR 3.6.15.6 (continued)
40 months for a visual inspection of the structural
soundness of the ice baskets is based on engineering
judgment and considers such factors as the thickness of the
basket walls relative to corrosion rates expected in their
service environment and the results of the long term ice
storage testing.

1.

FSAR. Section [6.2].

2.

10 CFR 50. Appendix K.

SEE INSERT F FOR
NEW SR 3.6.15.7

WOG STS

B 3.6-158

Rev 1. 04/07/95

INSERT C
This is accomplished by obtaining at least 24 ice samples. Each sample is taken
approximately one foot from the top of the ice of each randomly selected ice
basket in each ice condenser bay. The SR is modified by a NOTE that allows the
boron concentration and pH value obtained from averaging the individual samples'
analysis results to satisfy the requirements of the SR: If either the average
boron concentration or average pH value is outside their prescribed limit, then
entry into ACTION Condition A is required.

INSERT D
[54] months is intended to be consistent with the expected length of three
fuel cycles, and .

INSERT E
b.

There are no normal operating mechanisms that decrease the boron
concentration of the stored ice. and pH remains within a 9.0-9.5 range when
boron concentrations are above approximately 1200 ppm.

INSERT F
SR 3.6.15.7
This SR ensures that initial ice fill and any subsequent ice additions meet the
boron concentration and pH requirements of SR 3.6.15.5. The SR is modified by a
NOTE that allows the chemical analysis to be performed on either the liquid or
resulting ice of each sodium tetraborate solution prepared. If ice is obtained
from offsite sources, then chemical analysis data must be obtained for the ice
supplied.

Attachment 3
NUREG 1431, Revision 1
Technical Specification & Bases For
SR 3.6.15.5 & SR 3.6.15.7
Revised Pages

Ice Bed (Ice Condenser)
3.6.15
SURVEILLANCE REQUIREMENTS

(continued)
SURVEILLANCE

SR 3.6.15.5

---------------- NOTE-------------The requirements of this SR are satisfied
if the boron concentration and pH values
obtained from averaging the individual
sample results are within the limits
specified below.
Verify. by chemical analysis of the stored
ice in at least one randomly selected ice
basket from each of the ice condenser bays.
that ice bed:
a.

Boron concentration is k [1800] ppm:
and

b.

pH is k [9.0] and K [9.5).

SR 3.6.15.6

Visually inspect, for detrimental
structural wear. cracks, corrosion, or
other damage. two ice baskets from each
azimuthal group of bays. See SR 3.6.15.3.

SR 3.6.15.7

---------------- NOTE -------------------The chemical analysis may be performed on
either the liquid solution or on the
resulting ice.
Verify, by chemical analysis, that ice added
to the ice condenser meets the boron
concentration and pH requirements of
SR 3.6.15.5.

WOG STS

FREQUENCY

3.6-55

[54] months

40 months

Each ice
addition

Ice Bed (Ice Condenser)
B 3.6.15
BASES
SURVEILLANCE
REQUIREMENTS

SR 3.6.15.4 (continued)
Frequency of 9 months was based on ice storage
tests and the
allowance built into the required ice mass over and above
the mass assumed in the safety analyses.
SR 3.6.15.5
Verifying the chemical composition of the stored ice ensures
that the stored ice has a boron concentration of at least
[1800) ppm as sodium tetraborate and a high pH. Ž [9.0) and
• [9.5). in order to meet the requirement for borated water
when the melted ice is used in the ECCS recirculation mode
of operation. This is accomplished by obtaining at least 24
ice samples. Each sample is taken approximately one foot
from the top of the ice of each randomly selected ice basket
in each ice condenser bay. The SR is modified by a NOTE
that allows the boron concentration and pH value obtained
from averaging the individual samples' analysis results to
satisfy the requirements of the SR. If either the average
boron concentration or the average pH value is outside their
prescribed limit, then entry into ACTION Condition A is
required. Sodium tetraborate has been proven effective in
maintaining the boron content for long storage periods, and
.it also enhances the ability of the solution to remove and
retain fission product iodine. The high pH is required to
enhance the effectiveness of the ice and the melted ice in
removing iodine from the containment atmosphere. This pH
stress corrosion on mechanical systems and components
exposed to ECCS and Containment Spray System fluids in the
recirculation mode of operation. The Frequency of [54]
months is intended to be consistent with the expected length
of three fuel cycles, and was developed considering these
facts:
a.

Long term ice storage tests have determined that the
chemical composition of the stored ice is extremely
stable:

b.

There are no normal operating mechanisms that decrease
the boron concentration of the stored ice. and pH
remains within a 9.0-9.5 range when boron
concentrations are above approximately 1200 ppm.

c.

Operating experience has demonstrated that meeting the
boron concentration and pH requirements has never been
a problem: and

(continued)

WOG STS

B 3.6-158

7S r&3"(

Ice Bed (Ice Condenser)
B 3.6.15
BASES
SURVEILLANCE
REQUIREMENTS

SR 3.6.15.5
d.

(continued)

Someone would have to enter the containment to take
the sample. and. if the unit is at power. that person
would receive a radiation dose.

SR 3.6.15.6
This SR ensures that a representative sampling of ice
baskets, which are relatively thin walled. perforated
cylinders, have not been degraded by wear. cracks.
corrosion, or other damage. Each ice basket must be raised
at least 12 feet for this inspection. The Frequency of
40 months for a visual inspection of the structural
soundness of the ice baskets is based on engineering
judgment and considers such factors as the thickness of the
basket walls relative to corrosion rates expected in their
service environment and the results of the long term ice
storage testing.
SR 3.6.15.7
This SR ensures that initial ice fill and any subsequent ice
additions meet the boron concentration and pH requirements
of SR 3.6.15.5. The SR is modified by a NOTE that allows
the chemical analysis to be performed on either the liquid
or resulting ice of each sodium tetraborate solution
prepared. If ice is obtained from offsite sources. then
chemical analysis data must be obtained for the ice
supplied.

REFERENCES

WOG STS

1.

FSAR, Section [6.2).

2.

10 CFR 50. Appendix K.

B 3.6-159

It
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Industry/TSTF Standard Technical Specification Change Traveler
Relocate value for CPR safety lmit to the COLR
Classification:

2) Consistency/Standardization

0

NTJREGsAffected:

1430

0

1431

0

1432

2

1433

2

1434

Description:
The specific value for the Minimum Critical Power Ratio safety limit (SLMCPR) has been relocated to the Core
Operating Limits Report (COLR) and replaced by the safety criteria that the SLMCPR protects. Also, a specific
requirement to document the SLMCPR in the COLR has been added to the Administrative Controls section.
Justification:
The SLMCPR is a cycle-specific variable and is determined as part of the process to calculate the operating limit CPR,
which is currently listed in the COLR as required by TS 5.6.5.a. The actual CPR safety limit criteria is that at least
99.9% of the fuel rods in the core would not be expected to experience departure from nucleate boiling during operation
or abnormal transients as discussed in the existing Bases for the Reactor Core SLs. The SLMCPR is calculated on a
cycle-by-cycle basis using an NRC-approved methodology to demonstrate that this 99.9 % criteria is not exceeded.
Presently, core reload design efforts and the resolution of plant specific issues are being hampered by the desire not to
change the SLMCPR, since a change from the previous cycle TS value would result in a license amendment request
with a limited NRC review time before startup. If the safety limit CPR was relocated to the COLR, the core design
could be finalized later in the reload process when the actual end-of-cycle burn-up can be better estimated. This would
allow additional core design and operational flexibility that can be used for improved fuel management and to solve
plant specific issues, and would save core redesign efforts if the actual burn-up differs from the projected value. Also,
for the core designs that do result in a SLMCPR change, Licensee and NRC resources will be conserved since a license
amendment would not have to be processed.
Placing the numerical value ofthe safety limit in the COLR (which does not have to be reviewed by the NRC before
issuance) simplifies the reload process without changing any margin to safety, which is provided by using NRCl,
approved methodologies to demonstrate that margin to nucleate boiling is maintained. TS 5.6.5 d already requires that
NRC be notified of changes to the COLR, therefore, NRC will retain the opportunity to review the SLMCPR values.
Industry Contact:

Pontious, Harry

(815) 357-6761X2231

harold.d.pontiousjrtucmo.om

NRC Contact:

Tjader, Bob

301-415-1187

trtcnr.gov
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TSrF-357
INSERT 1
MCPR(s) shall be established and documented in the COLR such that 99.9% of the fuel rods in the
core would not be expected to experience the onset of transition boiling.

INSERT 2
The value of the safety limit MCPR is documented in the COLR and determined using NRC approved
methodologies.

SLs
2.0

2.0

SAFETY LIMITS (SLs)

2.1

SLs
2.1.1

Reactor Core SLs
2.1.1.1

With the reactor steam dome-pressure < 785 psig or core
flow < 10% rated core flow:
THERMAL POWER shall be 5 25% RTP.

2.1.1.2
• ,__

With the reactor steam dome pressure a 785 pslg and core
flow k 10% rated core flow:
all be 2:Lkr07] for two

/MRPR

otino
2.1.1.3

2.1.2

8 for si

cid~rculation loj~p"

erecirculat

oop

Reactor vessel water level shall be greater than the top
of active irradiated fuel.

Reactor Coolant System Pressure.SL
Reactor steam dome pressure shall be 5 1325 psig.

2.2

SL Violations
With any SL violation, the following actions shall be completed:
2.2.1

Within 1 hour, notify the NRC Operations Center, in accordance
with 10 CFR 50.72.

2.2.2

Within 2 hours:

2.2.3

2.2.2.1

Restore compliance with all SLs; and

2.2.2.2

Insert all insertable control rods.

Within 24 hours, notify the [General Manager-Nuclear Plant and
Vice President-Nuclear Operations].

(continued)
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Reporting Requirements
5.6
5.6

Reporting Requirements

5.6.4

Monthly Operating-Reports

(continued)

valves,] shall be submitted on a monthly basis no later than the
15th of each month following the calendar month covered by the
report.
5.6.5

CORE OPERATING LIMITS REPORT (COLR)
a.

The individual specifications that address core operating
must be referenced here.

JvIf[..limits
p
lim,+4)

Core operating limit shall be established prior to each
reload cycle, or prior to any remaining portion of a reload
cycle,-and shall be documented in the COLR for the
fol-lowing:

b.

The analytical methods used to determine the core operating
limits hall be those previously reviewed and approved by
he
C, specifically those described in the following
docuients:

Ildentify the Topical Report(s) by number, title, date, and
NRC staff approval document, or identify the staff Safety
Evaluation Report for a plant specific methodology by NRC
letter and date.

5.6.6

c.

The core operating limits shall be determined such that all
applicable limits (e.g., fuel thermal mechanical limits,
core thermal hydraulic limits, Emergency Core Cooling
Systems (ECCS) limits, nuclear limits such as SDO,
transient
analysis limits, and accident analysis limits) of the safety
analysis are met.

d.

The COLR, including any midcycle revisions or supplements,
shall be provided upon issuance for each reload cycle to the
NRC.

Reactor Coolant System (RCS) PRESSURE AND TEMPERATURE LIMITS
REPORT (PTLR)
a.

RCS pressure and temperature limits for heatup, cooldown,
low temperature operation, critically, and hydrostatic
testing as well as heatup and cooldown rates shall be
established and documented in the PTLR for the following:
(continued)

BWR/4 STS

5.0-20

Rev 1, 04/07/95

Reactor Core SLs
B 2.1.1

BASES
BACKGROUND
(continued)

Operation above the boundary of the nucleate boiling regime
could result in excessive cladding temperature because of
the onset of transition boiling and the resultant sharp
reduction in heat transfer coefficient. Inside the steam
film, high cladding temperatures are reached, and a cladding
water (zirconium water) reaction may take place. This
chemical reaction results in oxidation of the fuel cladding
to a structurally weaker form. This weaker form may lose
its integrity, resulting in an uncontrolled release of
activity to the reactor coolant.

APPLICABLE
SAFETY ANALYSES

The fuel cladding must not sustain damage as a result of
normal operation and AOOs. The reactor core SLs are
established to preclude violation of the fuel design
criterion that an MCPR limit is to be established, such that
at least 99.9% of the fuel rods in the core would not be
expected to experience the onset of transition boiling.
- he Reactor Protection System setpoints (LCO 3.3.1.1,
T
OReactor Protection System (RPS) Instrumentation*), in
combination with the other LCOs, are designed to prevent any
anticipated combination of transient conditions for Reactor
Coolant System water level, pressure, and THERMAL POWER
level that would result in reaching the MCPR limit.
2.1.1.1a

Fuel CladdinQ Integrity rGeneral Electric Company
(GE) Fuell

GE critical power correlations are applicable for all
critical power calculations at pressures 2 785 psig and core
flows k 10% of rated flow. For operation at low pressures
or low flows, another basis is used, as follows:
Since the pressure drop in the bypass region is
essentially all elevation head, the core pressure
drop at low power and flows will always be
> 4.5 psi. Analyses (Bef. 2) show that with.a
bundle flow of 28 x 1Orlb/hr, bundle pressure
drop is nearly independent of bundle power and
has a value of 3.5 psi. Thus, the bundle flow
with a 4. psi driving head will be
> 28 x 1 l b/hr. Full scale ATLAS test data
taken at pressures from 14.7 psia to 800 psia
(continued)
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I

SLs
2.0

2.0

SAFETY LIMITS (Sis)

2.1

SLs
2.1.1

Reactor Core SLs
2.1.1.1

With the reactor steam dome pressure < 785 ptig or core
flow < 10% rated core flow:
THERMAL POWER shall be : 25% RTP.

2.1.1.2 With the reactor steam dome pressure
flow k 10% rated core flow:
"MCPR s

be

k
[1.07],/" two recir5,ration loopD

op•ion or k [1.0
2 1eration.
2.1.1.3

2.1.2

pslg and core

for single
circulati •p-op
h
b g
to

Reactor vessel water level shall be greater than the top

of active irradiated fuel.

Reactor Coolant System Pressure SL
Reactor steam dome pressure shall be : 1325 psig.

2.2

SL Violations
With any SL violation, the following actions shall be completed:
2.2.1

Within 1 hour, notify the NRC Operations Center, in accordance
with 10 CFR 50.72.

2.2.2

Within 2 hours:

2.2.3

2.2.2.1

Restore compliance with all SLs; and

2.2.2.2

Insert all insertable control rods.

Within 24 hours, notify the [General Manager-Nuclear Plant and
Vice President-Nuclear Operations].
o-S

(continued)
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Reporting Requirements
5.6
5.6

Reporting Requirements

5.6.4

Monthly Operating Reports

(continued)

valves,] shall be submitted on a monthly basis no later than the
15th of each month following the calendar month covered by the
report.
5.6.5

CORE OPERATING LIMITS REPORT (COLR)
a.

•,4/C~o•
'r1

Core operating limits4shall be established prior to tach
reload cycle, or prior to any remaining portion of a reload
cycle, and shall be documented in the COLR for the
following:
Trhe individual specifications that address core operating
'limits must be referenced here.

b.

The analytical methods used to determine the core operating
limit shall be those previously reviewed and approved by
the NRC, specifically those described in the following
documents:
Identify the Topical Report(s) by number, title, date, and
NRC staff approval document, or identify the staff Safety
Evaluation Report for a plant specific methodology by NRC
letter and date.

5.6.6

c.

The core operating limits shall be determined such that all
applicable limits (e.g., fuel thermal mechanical limits,
core thermal hydraulic limits, Emergency Core Cooling
Systems (ECCS) limits, nuclear limits such as SDM, transient
analysis limits, and accident analysis limits) of the safety
analysis are met.

d.

The COLR, including any midcycle revisions or supplements,
shall be provided upon issuance for each reload cycle to the
NRC.

Reactor Coolant System (RCS)
REPORT (PTLR)
a.

PRESSURE AND TEMPERATURE LIMITS

RCS pressure and temperature limits for heatup, cooldown,
low temperature operation, criticality, and hydrostatic
testing as well as heatup and cooldown rates shall be
established and documented in the PTLR for the following:
(continued)
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Reactor Core SLs
B 2.1.1

BASES
BACKGROUND
(continued)

Operation above the boundary of the nucleate boiling regime
could result in excessive cladding temperature because of
the onset of transition boiling and the resultant sharp
reduction in heat transfer coefficient. Inside the steam
film, high cladding temperatures are reached, and a cladding
water (zirconium water) reaction may take place. This
chemical reaction results in oxidation of the fuel cladding
to a structurally weaker form. This weaker form may lose
its integrity, resulting in an uncontrolled release of
activity to the reactor coolant.

APPLICABLE
SAFETY ANALYSES

The fuel cladding must not sustain damage as a result of
normal operation and AOOs. The reactor core SLs are
established to preclude violation of the fuel design
criterion that an MCPR limit is to be established, such that
at least 99.9% of the fuel rods in the core would not be
expected to experience the onset of transition boiling.
The Reactor Protection System setpoints (LCO 3.3.1.1,
"Reactor Protection System (RPS) Instrumentationm), in
combination with other LCOs, are designed to prevent any
anticipated combination of transient conditions for Reactor
Coolant System water level, pressure, and THERMAL POWER
level that would result in reaching the MCPR limit.
2J.].].]

Fuel Cladding Integrity rGeneral Electric
Company (GE) Fuel]

GE critical power correlations are applicable for all
critical power calculations at pressures a 785 psig and core
flows a 10% of rated flow. For operation at low pressures
or low flows, another basis is used, as follows:
Since the pressure drop in the bypass region is
essentially all elevation head, the core pressure
drop at low power and flows will always be
> 4.5 psi. Analyses (Lef. 2) show that with a
bundle flow of 28 x 10 lb/hr, bundle pressure
drop is nearly independent of bundle power and
has a value of 3.5 psi. Thus, the bundle flow
with a 46 psi driving head will be
> 28 x 0 lb/hr. Full scale ATLAS test data
taken at pressures from 14.7 psia to 800 psia
(continued)
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