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RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 1 of 9)
Reactor Trip System Instrumentation

APPLICABLE MODES OR NOMINAL

OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIP

FUNCTION CONDITIONS CHANNELS CONDITIONS REQ WIREMENTS VALUE SETPOINT

1. Manual Reactor 1.2 2 a SR 3.3.1.13 MA NA

Trip 3(a) 4(a) 5(a) 2 C SR 3.3.1.13 NA NA

2. Power Range
Neutron Flux

a. High 1,2 4 D SR 3.3.1.1 s 111.4% RTP 109% RTP
SR 3.3.1.2
SR 3.3.1.7
SR 3.3.1.11
SR 3.3.1.15

b. Low 1(b),2  4 E SR 3.3.1.1 S 27.4% RTP 25% RTP
SR 3.3.1.7
SR 3.3.1.11
SR 3.3.1.15

3. Power Range
Neutron Flux Rate

a. High Positive 1,2 4 E SR 3.3.1.7 S 6.3% RTP 5% RTP with

Rate SR 3.3.1.11 with time time
constant constant
2 sec 2 sec

b. High Negative 1.2 4 E R 3.3.1.7 / 6.3% 5% RTP

Rae Pe L. J R 3.3.1.1 with ime t,
stant stant

>2sec: 2sec

4. Intermediate Range 1(b) 2(c) 2 FG SR 3.3.1.1 S 40% RTP 25% RTP

Neutron Flux SR 3.3.1.8
SR 3.3.1.11

2(d) 2 H SR 3.3.1.1 s 40% RTP 25% RTP

SR 3.3.1.8
SR 3.3.1.11

(continued)

(a) With Reactor Trip Breakers (RTBs) closed and Rod Control System capable of rod withdrawal.

(b) Below the P-10 (Power Range Neutron Flux) interlocks.

(c) Above the P-6 (Intermediate Range Neutron Flux) interlocks.

(d) Below the P-6 (Intermediate Range Neutron Flux) interlocks.
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RTS Instrumentation
B 3.3.1

BASES

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

b. Power Range Neutron Flux-Low (continued)

In.MODE 3, 4, 5, or 6, the Power Range Neutron
Flux- Low trip Function does not have to be
OPERABLE because the reactor is shut down and the
NIS power range detectors cannot detect neutron
levels in this range. Other RTS trip Functions
and administrative controls provide protection
against positive reactivity additions or power
excursions in MODE 3, 4, 5, or 6.

3. Power Range Neutron Flux Rate

/' SThe Power Range Neutron Flux Rate rip i use t same
channels as discussed for Functio 2 above.

a. Power Range Neutron Flux-Hiqh Psi e ate

The Power Range Neutron Flux -High Positive Rate
trip Function ensures that protection is provided
against rapid increases in neutron flux that are
characteristic of an RCCA drive rod housing
rupture and the accompanying ejection of the
RCCA. This Function compliments the Power Range
Neutron Flux -High and Low Setpoint trip
Functions to ensure that the criteria are met for
a rod ejection from the power range.

The LCO requires all four of the Power Range
Neutron Flux -High Positive Rate channels to be
OPERABLE.

In MODE 1 or 2, when there is a potential to add
a large amount of positive reactivity from a rod
ejection accident (REA), the Power Range Neutron
Flux- High Positive Rate trip must be OPERABLE.
In MODE 3, 4, 5, or 6, the Power Range Neutron
Flux- High Positive Rate trip Function does not
have to be OPERABLE because other RTS trip
Functions and administrative controls will
provide protection against positive reactivity
additions. Also, since only the shutdown banks
may be withdrawn in MODE 3, 4, or 5, the
remaining complement of control bank worth
ensures a sufficient degree of SDM in the event

(continued)

Watts Bar-Unit 1 B 3.3-12



RTS Instrumentation
B 3.3.1

BASES

APPLICABLE a.
SAFETY ANALYSES,
LCO, and
APPLICABILITY

b.

filt f

,Pel e le

Power Range Neutron Flux-Hiqh Positive Rate

(continued)

of an REA. In MODE 6, no rods are withdrawn and
the SOM is increased during refueling operations.
The reactor vessel head is also removed or the
closure bolts are detensioned preventing any
pressure buildup. In addition, the NIS power
range detectors cannot detect neutron levels
present in this MODE.

Power Range Neutron Flux-High Negative Rate

o he bier Rangoeu ron F x -High a aive Rate

tr'f Funictio fs ures hat protec §n is provided
Xrmultip i rod dro A cidents./ t high powe

levels, multiple flddrop acs dent could caujz
loc al flxpeakin tha 1olo result in a
unco ervative cal DNBR. DNBR is defin as

the atio of e heat fl required to use a

D at a par icular Ic ion in the cfe to the

ocal heat lux. The NBR is indic ive of the
margin t DNB. No edit is take for the

operat'n of this unction for ose rod drop

acci nts in whi the local BRs will be
greX r than tf limit. //

e LCO re ires all f r Power Range eutron
Flux- Hi Negative e channels t e OPERABLE

In MO 1 or 2, en there is p ential for a
mul ple rod dr p accident to ccur, the Power

Rage Neutro lux -High Ne tive Rate trip m

e OPERABL In MODE 3, , 5, or 6, the Po i-

/ange Neu on Flux -Hig egative Rate tri
Functio does not havyto be OPERABLE cause th-m

core not critica and DNB is not concern.
In E 6, no-rod are withdrawn a the requir
S s increase uring ref perations.in
ddition, the HSpower rang deetors can'
detect neutr levels presen wntis MOy

(continued)

Watts Bar-Unit 1 B 3.3-13



W W RTS Instrumentation
B 3.3.1

BASES

ACTIONS 0.1.1, D.1.2, D.2.1, D.2.2. and D.3 (continued)

allows placing the inoperable channel in the bypass
condition to allow setpoint adjustments of other channels
when required to reduce the setpoint in accordance with
other Technical Specifications. The 4 hour time limit is
justified in Reference 7.

Required Action D.2.2 has been modified by a Note which only
requires SR 3.2.4.2 to be performed if the Power Range
Neutron Flux input to QPTR becomes inoperable. Failure of a
component in the Power Range Neutron Flux channel which
renders the High Flux trip Function inoperable may not
affect the capability to monitor QPTR. As such, determining
QPTR using-the movable incore detectors once per 12 hours
may not be necessary.

E.1 and E.2

Condition E applies to the following reactor trip Functions:

* Power Range Neutron Flux - Low " oJ

* Power Range Neutron Flux -High Positive Rate 9

goP a r/ N e U On FJ M- Hig t ig >eati

A known 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-out-of-two logic for actuation of the
two-out-of-three trips and one-out-of-three logic for
actuation of the two-out-of-four trips. The 6 hours allowed
to place the inoperable channel in the tripped condition is
justified in Reference 7.

If th o erable hannel cannot be placed in the trip
conditiorriiii the specified Completion Time, the plant
must be placed in a MODE where these Functions are not
required OPERABLE. An additional 6 hours is allowed to
place the plant in MODE 3. Six hours is a reasonable time,
based on operating experience, to place the plant in MODE 3
from full power in an orderly manner and without challenging
plant systems.

The Required Actions have been modified by a Note that
allows placing the inoperable channel in the bypassed
condition for up to 4 hours while performing routine
surveillance testing of the other channels. The 4 hour time
limit is justified in Reference 7.

(continued)

Watts Bar-Unit 1 B 3.3-42
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0
Table 3.3.1-1 (page 1 of 9)

Reactor Trip System Instrumentation

IRS Instrumentation
3.3.1

APPLIICABLE MODES OR NOMINAL
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIP

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT

1. Manual Reactor 1,2 2 B SR 3.3.1.13 NA NA
Trip

3(a) 4(a), 5(a) 2 C SR 3.3.1.13 NA NA

2. Power Range

Neutron Flux

a. High 1.2 4 D SR 3.3.1.1 <_ 111.4% RTP 109% RTP
SR 3.3.1.2
SR 3.3.1.7
SR 3.3.1.11
SR 3.3.1.15

b. Low 1(b),2  4 E SR 3.3.1.1 7 27.4% RTP 25% RTP
SR 3.3.1.7
SR 3.3.1.11
SR 3.3.1.15

3. Power Range
Neutron Flux Rate

a. High Positive 1.2 4 E SR 3.3.1.7 1 6.3% RTP 5% RTP with
Rate SR 3.3.1.11 with time time constant

constant 2 2 sec
> 2 sec

b. High Negative
Rate - Deleted

4. Intermediate Range 1(b) 2(c) 2 FG SR 3.3.1.1 < 40% RTP 25% RTP
Neutron Flux SR 3.3.1.8

SR 3.3.1.11

2(d) 2 H SR 3.3.1.1 25% RTP
SR 3.3.1.8 •40% RTP25RT
SR 3.3.1.11

(continued)

With Reactor Trip Breakers (RTBs) closed and Rod Control System capable of rod withdrawal.

Below the P-10 (Power Range Neutron Flux) interlocks.

Above the P-6 (Intermediate Range Neutron Flux) interlocks.

Below the P-6 (Intermediate Range Neutron Flux) interlocks.

Watts Bar-Unit 1
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0 * RTS Instrumentation
3.3.1

BASES

APPLICABLE b. Power Range Neutron Flux- (continued)
SAFETY ANALYSES,
LCO, and In MODE 3, 4, 5, or 6, the Power Range Neutron
APPLICABILITY Flux-Low trip Function does not have to be

OPERABLE because the reactor is shut down and the
NIS power range detectors cannot detect neutron
levels in this range. Other RTS trip Functions
and administrative controls provide protection
against positive reactivity additions or power
excursions in MODE 3. 4, 5, or 6.

3. Power Range Neutron Flux Rate

The Power Range Neutron Flux Rate trip uses the same
channels as discussed for Function 2 above.

a. Power Range Neutron Flux-High Positive Rate

The Power Range Neutron Flux-High Positive Rate
trip Function ensures that protection is provided
against rapid increases in neutron flux that are
characteristic of an RCCA drive rod housing
rupture and the accompanying ejection of the
RCCA. This Function compliments the Power Range
Neutron Flux-High and Low Setpoint trip
Functions to ensure that the criteria are met for
a rod ejection from the power range.

The LCO requires all four of the Power Range
Neutron Flux-High Positive Rate channels to be
OPERABLE.

In MODE 1 or 2, when there is a potential to add
a large amount of positive reactivity from a rod
ejection accident (REA), the Power Range Neutron
Flux-High Positive Rate trip must be OPERABLE.
In MODE 3, 4, 5, or 6, the Power Range Neutron
Flux-High Positive Rate trip Function does not
have to be OPERABLE because other RTS trip
Functions and administrative controls will
provide protection against positive reactivity
additions. Also, since only the shutdown banks
may be withdrawn in MODE 3, 4, or 5, the
remaining complement of control bank worth
ensures a sufficient degree of SDM in the event

(continued)

Watts Bar-Unit 1 B 3.3-12



RTS Instrumentation
B 3.3.1

BASES

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

a. Power Ranqe Neutron Flux-High Positive Rate
(continued)

of an REA. In MODE 6. no rods are withdrawn and
the SDM is increased during refueling operations.
The reactor vessel head is also removed or the
closure bolts are detensioned preventing any
pressure buildup. In addition, the NIS power
range detectors cannot detect neutron levels
present in this MODE.

b. Power Range Neutron Flux - High Negative Rate -

Deleted

(continued)

Watts Bar-Unit I B 3.3-13



RTS Instrumentation
B 3.3.1

BASES

ACTIONS D.1.1, D.1.2, D.2.1, D.2.2, and D (continued)

allows placing the inoperable channel in the bypass
condition to allow setpoint adjustments of other channels
when required to reduce the setpoint in accordance with
other Technical Specifications. The 4 hour time limit is
justified in Reference 7.

Required Action D.2.2 has been modified by a Note which only
requires SR 3.2.4.2 to be performed if the Power Range
Neutron Flux input to QPTR becomes inoperable. Failure of a
component in the Power Range Neutron Flux channel which
renders the High Flux trip Function inoperable may not
affect the capability to monitor QPTR. As such, determining
QPTR using the movable incore detectors once per 12 hours
may not be necessary.

E.1 and E.2

Condition E applies to the following reactor trip Functions:

* Power Range Neutron Flux-Low; and

* Power Range Neutron Flux-High Positive Rate

A known 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-out-of-two logic for actuation of the
two-out-of-three trips and one-out-of-three logic for
actuation of the two-out-of-four trips. The 6 hours allowed
to place the inoperable channel in the tripped condition is
justified in Reference 7.

If the inoperable channel cannot be placed in the trip
condition within the specified Completion Time, the plant
must be placed in a MODE where these Functions are not
required OPERABLE. An additional 6 hours is allowed to
place the plant in MODE 3. Six hours is a reasonable time,
based on operating experience, to place the plant in MODE 3
from full power in an orderly manner and without challenging
plant systems.

The Required Actions have been modified by a Note that
allows placing the inoperable channel in the bypassed
condition for up to 4 hours while performing routine
surveillance testing of the other channels. The 4 hour time
limit is justified in Reference 7.

(continued)

Watts Bar-Unit 1 B 3.3-42


