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REACTIy!TY CONTROL SYSTEMS

BORON DILUTION
-

LINITING CONDITION FOR OPERATION

3.1.2.9
Boron concentration shall be verified consistent with SHUTDOWNMARGIN requirements of Specifications 3.1.1.1, 3.1.1.2, and 3.9.1. Barondilution events shall be precluded by:

Either two boron dilution alarms (startup channel high neutron flux)a.

shall be OPERABLE with the alarms set in accordance with Specifica-
tion 4.1.2.9.5 or the primary makeup water flow path to the Reactor
Coolant System shall be isolated, and

b. 1. When in Mode 5 with reactor coole,nt loops not filled and
0.98 1K,fft 0.96 isolate and remove power to at least two
charging pumps; or

2. When in Mode 5 with reactor coolant loops not filled and
0.96 1K,fft 0.94 isolate and remove power to at least one

'

charging pump; or

3. When in Mode 5 with reactor coolant loops not filled and three '

charging pumps are operable, maintain X,ff <0.94; and

When in Mode 6, isolate and remove powar to at least two chargingc.
pumps.

APPLICA8ILITY: MODES 3, 4, 5, and 6.

ACTION:

i a. With the boron concentration not consistent with required SHUTDOWN
MARGIN, initiate emergency boration.

( b. With one boron dilution alarm inoperable and the primary makeup water
flow path to the Reactor Coolant Systes not isolated, determine
Reactor Coolant System Doron concentration within 1 hour and at least
at the monitoring frequency specified in Tables 3.1-1 through 3.1-5.

With both boron dilution alarms inoperable and the primary makeupc.
water flow path to the Reactor Coolant System not isolated, determine
the Reactor Coolant Systes boron concentration by two independent
means within 1 hour and at least at the monitoring frequency specified
in Tables 3.1-1 through 3.1-5; otherwise, immediately suspend all
operations involving positive reactivity changes or CORE ALTERATIONS
(if applicable).

.
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REACTIVITY CONTROL SYSTEMS

_ LIMITING CONDITION FOR OPERATION (Continued)

ACTION: (Continued)
I

d. With the requirements of Specifications 3 1.2.9b and 3.1.2.9c not
satisfied, immediately remove power from charging pumps to comply
with the above requirement or isolate the primary makeup water flow |

path to the Reactor Coolant System.

The provisions of Specifications 3.0.3 and 3.0.4 are not applicable.a.
|

SURVEILLANCE REQUIREMENTS

4.1.2.9.1 The provisions of Specification 4.0.4 are not applicable for entry
into MODE 3 from MODE 2.

4.1.2.9.2 Each required boron dilution alare shall be demonstrated OPERA 8LE
by the performance of a CHANNEL CHECK at least once per 12 hours, a CHANNEL
FUNCTIONAL TEST at least once per 31 days, and a CHANNEL CALIBRATION at least
once per 18 months.

4.1.2.9.3 The required primary sakeup water flow path to the Reactor Coolant
Systen shall be verified to be isolated by either locked closed manual valves,
deactivated automatic valves secured in the isolation position, or by power
being removed from all charging pumps, at least once per 24 hours.

i

4.1.2.9.4 The requirements of Specification 3.1.2.9b and 3.1.2.9c shall be
verified at least once per 24 hours when in Mode 5 with the reactor coolant
loops not filled or when in Mode 6.

; 4.1.2.9.5 Each required boron diluttan alare setpoint shall be adjusted to
less than or equal to twice (2x) the existing neutron flux (eps) at the follow-
ing frequencies:

At least once per 5 hours if the reactor has been shut down lessa.
than 25 hours;

b. At least once per 24 hours if the reactor has been shut down greater
than or equal to 25 hours but less than 7 days;

,

( At least < ice per 7 days if the reactor has been shut down greaterc.
, than or equal to 7 days.
I
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TABLE 3.1-1

REUIREDMONITORINGFREQUENCIESFORBACKUPBORON
CILUTION DETECTION A5 A FUNCTION OF OPERATING

' CHARGING PUMPS AND PLANT OPERATIONAL MODES FOR
K,ff GREATErt-THAN 0.98

K,ff >0.98

OPERATIONAL Number of Operating Charging Pumps *
MODE O 1 2 3

3 12 hours 0.75 hours Operation not allowed **
4 12 hours 0.75 hours Operation not allowed **

5 RCS filled 8 hours 0.75 hours Operation not allowed **

5 RCS partially 8 hours Operation not allowed **
drained

6 Operation not allowed **

* Charging pun OPERA 81LITY for any period of time shall
constitute OPERABILITY for the entire sonitoring frequency.

**The required charging pumps shall be verified to be inoperable
by racking out their motor circuit breakers.

[
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TABLE 3.1-2

REOUIRED MONITORING FREQUENCIES FOR BACKUP BORON
NLUTION DETECTION AS A FUNCTION OF OPERATING ~
CHARGING PUMPS AND PLANT OPERATIONAL MODES FOR

K,ff GREATFR THAN 0.97 AND LESS THAN OR EQUAL TO 0.98_

0.98 > K,7f >0.97

OPERATIONAL Number of Operating Charging Pumps *
MODE O 1 2 3

3 12 hours 1.5 hours 0.75 hours Operation not allowed **
4 12 hours 2.0 hours 0.75 hours 0.5 hours
5 RCS filled 8 hours 2.0 hours 0.75 hours 0.5 hours
5 RCS partially 8 hours Operation not allowed **

drained

6 Operation not allowed **

"Charging pump OPERABILITY for any period of time shall constitute OPERASILITY
for the entire monitoring frequency.

**The required charging pumps shall be verified to be inoperable by racking out
their motor circuit breakers.

|
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TABLE 3.1-3 ''

REOUIRED MUNITORING FREQUENCIES FOR 8ACKUP BORON
[iLUTION DETECTION A5 A FUNCTION OF OPERATING
CHARGING PUMPS AND PLANT OPERATIONAL MODES FOR

X,ff GREATER THAN 0.96 AND LESS THAN OR EQUAL TO 0.97

0.97 > K,ff >0.96

OPERATIONAL Number of Operatino Charging Pumps *
MODE O 1 2 3_

3 12 hours 2.5 hours 1.25 hours 0.75 hours
4 12 hours 3.0 hours 1.25 hours 0.75 hours
5 RCS filled 8 hours 3.0 hours 1.5 hours 0.75 hours
5 RCS partially 8 hours 0.75 hours Operation not allowed **

drained

6 Operation not allowed **

* Charging pump OPERA 8ILITY for any period of time shall constitute
OPERABILITY for the entire menitoring frequency.

**The required charging pumps shall be verified to be inoperable by
racking out their motor circuit breakers.

:

|

|

|
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TABLE 3.1-4

REQUIRED MONITORING FREQUENCIES FOR 8ACKUP 80RON
DILUTION DETECTION A5 A FUNCTION OF OPERATING

C N ND PLANT OPER?.TIONAL MODES FOR
K,ff GREATER THAN 0.95 AND LESS THAN OR EQUAL TO 0.96

__

0. 96 > K,f f >0.95

OPERATIONAL Number of Operatina Charaina Pumps *MODE O 1 2 3

3 12 hours 3.6 hours 1.5 hours 1.0 hours
4 12 hours 4.0 hours 2.0 hours 1.0 hours
5 RCS filled 8 hours 4.5 hours 2.0 hours 1.0 hours
5 RCS partially 8 hours 1.0 hours Operation not allowed **drained

6 Operation not allowed ** .

.

* Charging pump,0PERA81LITY for any period of time shall constitute
OPERA 8ILITY for the entire monitoring frequency.

**The required charging pumps shall be verified to be inoperable byracking out their motor circuit breakers.
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TABLE 3.1-5

REC'UIRdD MONITORING FREQUENCIES FOR BACKUP BORON
E .U";;0N DETECTION A5 A FUNCTION OF OPERATING
CMtGING PLMPS AND PLANT OPERATIONAL MODES FOR

K,ff LESS THAN OR EQUAL TO 0.95

K,ff <0.95

OPERATIONAL Number of Operatina Charoina Pumps *
MODE O 1 2 3

*
3 12 hours 4.5 hours 2.0 hours 1.0 hours
4 12 hours 5.0 hours 2.5 hours 1.5 hours

5 RCS filled 8 hours 5.5 hours 2.5 hours 1.5 hours

5 RCS partially 8 hours 1.0 hours 0.5 hours Operation not allowed **
drained

6 24 hours 1.0 hours Operation not allowed **

*Chargirig pump OPERABILITY for any period of time shall constitute OPERA 81LITY
for the entire monitoring frequency.

**The required charging pumps shall be verified to be inoperable by racking out
their motor circuit breakers.

1
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REACTIVITY CONTROL SYSTEMS

BORON DILUTION

LIMITING CONDITION FOR OPERATION

3.1.2.9 Boron concentration shall be verified consistent with SHUTDOWN
MARGIN requirements of Specifications 3.1.1.1, 3.1.1.2, and 3.9.1. Boron
dilution events shall be precluded by:

a. Either two boron dilution alarms (startup channel high neutron flux)
shall be OPERABLE with the alarms set in accordance with Specifica-
tion 4.1.2.9.5 or the primary makeup water flow path to the Reactorig Coolant System shall be isolated, andg\ w- r __ __.

--- ,

b. 1. When in Mode 5 with reactor coolant loops not filled and
0.98 1K,7710.96 isolate and remove power to at least two (

charging pumps; or )
2. When in Mode 5 with reactor cor,lant loops not filled and )

q 0.96 1K,fft 0.94 isolate and remove power to at least one (
'

/ charging pump; or

3. When in Mode 5 with reacter coolant loops not filled and three

( charging pumps are operable, maintain X,ff <0.94; and
(

> c. When in Mode 6, isolate and remove power to at least two charging

] ump . , _ _ ._
,

*T
~

APPLICABILITY: MODES 3, 4, 5, and 6.

ACTION:

a. With the boron concentration not consistent with required SHUTDOWN
MARGIN, initiate emergency boration.

b. With one boron dilution alarm inoperable and the primary makeup water
flow path to the Reactor Coolant System not isolated, determine

,

Reactor Coolant System boron concentration within 1 hour and at least t'

at the monitoring frequency specified in Tables 3.1-1 through 3.1-5.
I

c. With both boron dilution alarms inoperable and the primary makeup
water flow path to the Reactor Coolant System not isolated, determine

| the Reactor Coolant System boron concentration by two independent
means within 1 hour end at least at the monitoring frequency specified
in Tables 3.1-1 through 3.1-5; otherwise, immediately suspend all
operations involving positive reactivity changes or CORE ALTERATIONS
(if applicable).

|
'

|

|

i

AMENOMENT NO. 9
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REACTIVITY CONTROL SYSTEMS

LIMITING CONDITION FOR OPERATION (Continued)

ACTION: (Continued) NW 7
. _ . -J

d. With the requirements of Specifications 3.1.2.9b 6nd 3.1 M )not
satisfied, immediately remove power from charging pumps to comply
with the above requirement or isolate the primary makeup water flow
path to the Reactor Coolant System.

e. The provisions of Specifications 3.0.3 and 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

4.1.2.9.1 The provisions of Specification 4.0.4 are not applicable for entry
into MODE 3 from MODE 2.

4.1.2.9.2 Each required boron dilution alarm shall be demonstrated OPERABLE
by the performance of a CHANNEL CHECK at least once per 12 hours, a CHANNEL
FUNCTIONAL TEST at least once per 31 days, and a CHANNEL CALIBRATION at least
once per 18 months.

4.1.2.9.3 [T(e required primary makeup water flow path to the Reactor Coolant
System shall be verified to be isolated by either locked closed manual valves,
deactivated automatic valves secured in the isolation position, or by power
being removed from all charging pumps, at least once per 24 hours.

'

i 4.1.2.9.4 TherequirementsofSpecification3.1.2.9b[4_nd3.1.2.9c)shallbe
' verified at least once per 24 hours,,Ghin~in~ Mode 5 with the reactor coolantD

| Cf5pFnot'diled or whin lii Mode ~6{i 87E T
~

~

v
| 4.1.2.9.5 Each required boron dilution alarm setpoint shall be adjusted to
! less than or equal to twice (2x) the existing neutron flux (cps) at the follow-

ing frequencies:

a. At least once per 5 hours if the reactor has been shut down less
a than 25 hours;
A

N b. At least once per 24 hours if the reactor has been shut down greater
than or~ equal to 25 hours but less than 7 days;

c; At least once per 7 days if the reactor has been shut down greater
than or equal to 7 days.

, _ - , - - - - - - .
_ _
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TABLE 3.1-1

RECUIRED MONITORING FREQUENCIES FOR BACKUP BORON
CILUTION DETECTION A5 A FUNCTION OF OPERATING

CHARGING PUMP 5 AND PLANT OPERATIONAL MODE 5 FOR
X,ff GREATER-THAN 0.98

3f ,j!__ _ - - .
X, - - - , eff >0.98

#~ys
-

-

, - ._ . / ._ - -
_

\

[ OPERATIONAL
g

Number of Operating Charging Puses*
MODE o 1 2 3

'

3 12 hours 0.75 hours Operation not allowed **
i

! 4 12 hours 0.75 hours Operation not allowed ** /''

/

/) 5 RCS filled 8 hours 0.75 hours Operation not allowed ** .'
\,5 ACS partially 8 hours Operation not allowed ** ]drained

'

6 Operation not allowed **s

4 \'~*Cha'rgiig pump ~0rERA81LITY Iorliiy pefiod of time shall'~']
constitute OPEkisILITY for the entire monitoring frequency.

**The required charging pumps shall be verified to be inoperableay by racking out thef r motor circuit breakers.
--
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TA8LE 3.1-2

REQUIRED MONITORING FREQUENCIES FOR BACKUP BORONCC
LUTION DETECTION A5 A FUNCTION OF OPERATING'

~

CR M
NG PUMP 5 AND PLANT OPERATIONAL M00E5 FORI ., r ,' K

GREhTER THAN 0.97 AND LESS THAN OR EQUAL TO 0.98
; a :- eff

y'
O. 98 > K,f f >0. 97

- - --

.)
$ CPERATIONAL

Number of Ooerating Cha *aina Puaos*MODE O 1
~

2 3 .

3 12 hours 1.5 hours 0.75 hours Operation not allowed ** '
I

4 12 hours 2.0 hours 0.75 hours 0.5 hours i
| 5 RCS filled 8 hours 2.0 hours 0.75 hours 0.5 hours

5 RCS partially 8 hours
*

) drained Operation not allowed **
,

6 Operation not allowed ** '
%

__

.

/
"Charging pump OPERA 8ILITY for any period of time shall constitute OPERASILITYfor the entire monitoring frequency.

\''*f **The required charging pumps shall be verified to be inoperable by racking outtheir motor circuit breakers.
*
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TABLE 3.1-3

REOUIRED MONITORING FREQUENCIES FOR BACKUP BORON
M LUTION DETECTION AS A FUNCTION OF OPERATING ~

CHARGING PUMP 5 AND PLANT OPERATIONAL MODES F01,1 - K,7f GREATER THAN 0.96 ANJ LESS THAN OR EQUAL TO 0.97

0.97 > K
. _ y ff ,>0.96-

--- -~-

' OPERATIONAL Number of Operatina Charging Pyres *
MODE O 1 2 ~ 3

3 12 hours 2.5 hours 1.25 hours 0.75 hours
4 12 hours 3.0 hours 1.25 hours 0.75 hours /

| 5 RCS filled 8 hours 3.0 hours 1.5 hours 0.75 hours
5 RCS partially 8 hours 0.75 hours Operation not allowed ** \drained

6 Operation not allowed **

g#adiar~gikpump I) TERA 8II.irf'for any peNod of time'sidiIc~on~stTtute''~'
~

OPERA 81LITY for the entire monitoring frequency.
Q **The required charging pumps shall be verified to be inoperable byp racking out their actor circuit breakers.
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TABLE 3.1-4
i

REQUIRED MONITORING FREQUENCIES FOR BACKUP BORON
O'lVTION OETECTION A5 A FUNCTION OF OPERATING

CmtRGING PUMP 5 AND PLANT OPERATIONAL M00E5 FOR
K,ff GREATER THAN 0.95 AND LESS THAN OR EQUAL TO 0.96

/

1
0.96 >, y

__.__. _ Kef f >0.95.-
~~ _.,,~/ _ _ . _ _ s

/

f
OPERATIONAL Number cf Operatino Chargina Punos a

MODE O 1 2 3
/ 3 12 hours 3.5 hourt 1.5 hours 1.0 hours

,

4 12 hours 4.0 hours 2.0 hours 1.0 hours t

/5 RCS filled 8 hours 4.5 hours 2.0 hours 1.0 hourst

5 RCS partially 8 hours 1.0 hours Operation not allowed ** I
drained

\
6 Operation not allowed ** k)n ,

* Charging p~u p,0PERA81LITY for any period of time shall con,stitute/
.- _ - . -

-

m - . - - . _ _ _ . _ ,

OPERA 81LITY for the entire monitoring frequency.8 **The required charging pumps shall be verified to be i
racking out their motor circuit breakers. noperable by
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TABLE 3.1-5 I
'

i

REOUIRFJ) MONITORING FREQUENCIES FOR BACKUP 80RON
ELU" @fDETECTION A5 A FUNCTEON OF OPERATINGg C M RGING PUMP 5 AND PLANT OFERA"IONAL MDOE5 FOR}t K LESS THAN OR EQUAL TO 0.95g

,7 . -( X,ff <0.95L.__
,____ , r '

/
~~

/ OPERATIONAL Number of Operating Charaina Pumps *
/ MODE O 1 3

'

/ .

3 12 hours 4.5 hours 2.0 hours 1.0 hours
J

4 12 hours 5.0 hours 2.5 hours 1.5 hours /

I5 RCS filled 8 hours 5.5 hours 2.5 hours 1.5 hours (
5 RCS partially 8 hours 1.0 hours 0.5 hours Operation not a119we,1**drained

}
i 6 24 hours 1.0 hours Operation not allowed **
k

).

'\ - '*Cha'rging~ pump ~0PER 8ILITY for any perfid'if' time shall constitui~e OPERA 8!OTY~
~ ~

'

for the entire monitoring frequency.

**The required charging pumps shall be verified to be inoperable by racking out
their motor circuit breakers.
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