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exceed the Allowable Value, the bistable is considered OPERABLE.

The ESFAS setpoints are the values at which the bistables are set and is the expected value tobe
achieved during calibration. The ESFAS setpoint value ensures the safety analysis limits are met

for the surveillance interval selected when a channel is adjusted based on stated channel
uncertainties. Any bistable is considered to be properly adjusted when the “as-left” setpoint value
is within the band for CHANNEL CALIBRATION uncertainty allowance (i.e. calibration
tolerance uncertainties). The ESFAS setpoint value is therefore considered a “nominal value (i.e.,
expressed as a value without inequalities) for the purposes of the COT and CHANNEL
CALIBRATION.

B 3.3.1 Reactor i’rotection System (RPS) Instrumentation BASES (NUREG-1430); B
3.3.1.1 Reactor Protection System (RPS) instrumentation BASES(NUREG-1433, NUREG-
1434); B 3.3.1 Reactor Protective System (RPS) Instrumentation BASES (NUREG-1432)

Insert 9

Technical specifications are required by I0CFR50.36 to contain LSSS defined by the regulation
as “... settings for automatic protective devices . . . so chosen that automatic protective action will
correct the abnormal situation before a Safety Limit (SL) is exceeded.” The Analytic Limit is the
limit of the process variable at which a safety action is initiated, as established by the safety

- analysis, to ensure that a SL is not exceeded. Any automatic protection action that occurs on

reaching the Analytic Limit therefore ensures that the SL is not exceeded. However, in practice,

the actual settings for automatic protective devices must be chosen to be more conservative than
the Analytic Limit to account for instrument loop uncertainties related to the setting at which the
automatic protective action would actually occur.

The Trip Setpoint is a predetermined setting for a protective device chosen to ensure automatic
actuation prior to the process variable reaching the Analytic Limit and thus ensuring that the SL
would not be exceeded. As such, the Trip Setpoint accounts for uncertainties in setting the device
(e.g. calibration), uncertainties in how the device might actually perform (e.g., repeatability),
changes in the point of action of the device over time (e.g., drift during surveillance intervals),
and any other factors which may influence its actual performance (e.g., harsh accident
environments). In this manner, the Trip Setpoint plays an important role in ensuring that SLs are
not exceeded. As such, the Trip Setpoint meets the definition of an LSSS (Ref. 10) and could be
used to meet the requirement that they be contained in the technical specifications.

Technical specifications contain values related to the OPERABILITY of equipment required for

~ safe operation of the facility. Operable is defined in technical specifications as “... being capable

of performing its safety function(s).” For automatic protective devices, the required safety
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function is to ensure that a SL is not exceeded and therefore the LSSS as defined by 10 CFR
50.36 is the same as the OPERABILITY limit for these devices. However, use of the Trip
Setpoint to define OPERABILITY in technical specifications and its correspondmg designation ©
as the LSSS required by 10 CFR 50.36 would be an overly restrictive requirement if it were e
applied as an OPERABILITY limit for the “as found” value of a protective device setting dunng L
a surveillance. This would result in technical specification compliance problems, as well as ‘

reports and corrective actions required by the rule which are not necessary to ensure safety. For

example, an automatic protective device with a setting that has been found to be different from

the Trip Setpoint due to some drift of the setting may still be OPERABLE since drift is to be

expected. This expected drift would have been specifically accounted for in the setpoint

methodology for calculating the Trip Setpoint and thus the automatic protective action would

still have ensured that the SL would not be exceeded with the “as found” setting of the protective
‘device. Therefore, the device would still be OPERABLE since it would have performed its safety

function and the only corrective action required would be to reset the device to the Trip Setpomt

to account for further drift during the next surveillance interval.

Use of the Trip Setpoint to define “as found” OPERABILITY and its designation as the LSSS
under the expected circumstances described above would result in actions required by both the
rule and technical specifications that are clearly not warranted. However, there is also some point
beyond which the device would have not been able to perform its function due, for example, to -
greater than expected drift. This value needs to be specified in the technical specifications in
order to define OPERABILITY of the devices and is designated as the Allowable Value which,

- as stated above, is the same as the LSSS.

The Allowable Value specified in Table 3.3.1-1 {Table 3.3.1.1-1 for NUREG-1433 and

NUREG-1434} serves as the LSSS such that a channel is OPERABLE if the trip setpoint is
found not to exceed the Allowable Valueémng—&he—@ﬂmemmeﬂi)}’ \
As such, the Allowable Value differs from the Trip Setpoint by an amount primarily equal to the
expected instrument loop uncertainties, such as drift, during the surveillance interval. In this
manner, the actual setting of the device will still meet the LSSS definition and ensure that a
Safety Limit is not exceeded at any given point of time as long as the device has not drifted
beyond that expected during the surveillance interval. If the actual setting of the device is found
to have exceeded the Allowable Value the device would be considered inoperable from a
technical specification perspective. This requires corrective action including those actions
required by 10 CFR 50.36 when automatic protective devices do not function as required. Note
that, although the channel is “OPERABLE” under these circumstances, the trip setpoint should
be left adjusted to a value within the established trip setpoint calibration tolerance band, in
“accordance with uncertainty assumptions stated in the referenced setpoint methodology (as-left
criteria), and confirmed to be operating within the statistical allowances of the uncertainty terms

assigned.
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B 3.3.1 Reactor Protection System (RPS) Instrumentation

BASES o U
w—_—_
BACKGROUND The RPS initiates a reactor trip to protect against _

‘ violating the core fuel design limits and the Reactor
Coolant System (RCS) pressure boundary during anticipated
operational occurrences (A0Os). By tripping the reactor,
the RPS also assists the Engineered Safety Feature (ESF)
Systems in mitigating accidents. i

The protection and monitoring systems have been designed to
assure safe operation of the reactor. This is achieved by
specifying limiting safety system settings (LSSS) in terms
of parameters directly monitored by the RPS, as well as the
LCOs on other reactor system parameters and equipment
performance.

ined in this Spegi
conjunction with jffe LCOs, establishesAfhe

old for protective system action to prevent exceeding
eptable limits duripd Design Basis Accid
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During AOOS, which are those events expected to occur one or
more times during the unit’s life, the acceptable limit is:

a. The departure from nucleate boiling ratio (DNBR) shall
be maintained above the Safety Limit (SL) value;

b. Fuel centerline melt shall not occur; and

c. The RCS pressure SL of 2750 psia shall not be
exceeded. )

Maintaining the parameters within the above values ensures
that the offsite dose will be within the 10 CFR 20 and
10 CFR 100 criteria during AQOs.

Accidents are events that are analyzed even though they are
not expected to occur during the unit’s 1ife. The
acceptable 1imit during accidents is that the offsite dose
shall be maintained within 10 CFR 100 1imits. Meeting the
acceptable dose 1imit for an accident category is considered
having acceptable consequences for that event.

(continued)
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B 3.3.1 Reactor Protective System (RPS) Instrumentation—Operating (Analog)

BASES

BACKGROUND The RPS initiates a reactor trip to protect against
violating the core specified acceptable fuel design limits
and breaching the reactor coolant pressure boundary during
anticipated operational occurrences (A0Os). By tripping the
reactor, the RPS also assists the Engineered Safety Features

systems in m1t1gat1ng accidents.

- The protection and monitoring systems have been designed to
ensure safe operation of the reactor. This is achieved by
specifying 1imiting safety system settings (LSSS) in terms
of parameters directly monitored by the RPS, as well as LCOs
on other reactor system parameters and equipment
performance.

-

S, ned in this Spegification as the Allowalile
jr“conjunction with tfe LCOs, establish theAhreshold
dtective system aciAon to prevent exceeding acceptable

iiits during Design Ba§is Accidents (DBAs).

Tt

During AOOs, which are those events expected to occur one or
more times during the plant 1ife, the acceptable limits are:

. The departure from nucleate boiling ratio (DNBR) shall
be maintained above the Safety Limit (SL) value to
prevent departure from nucleate boiling;

. Fuel centerline melting shall not occur; and

* The Reactor Coolant System (RCS) pressure SL of
2750 psia shall not be exceeded

Maintaining the parameters within the above values ensures
that the offsite dose will be within the 10 CFR 50 (Ref. 1)
and 10 CFR 100 (Ref. 2) criteria dur1ng AQOOs.

Accidents are events that are ana]yzed even though they are
not expected to occur during the plant 1ife. The acceptable
Timit during accidents is that the offsite dose shall be
maintained within an acceptable fraction of 10 CFR 100

(Ref. 2) limits. Different accident categories allow a
different fraction of these limits based on probability of

(continued)
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RPS Instrumentation—Operating (Digital)
B 3.3.1
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B 3.3.1 Reactor Protective System (RPS) Instrumentation—Operating (Digital)

BASES

BACKGROUND The RPS initiates a reactor trip to protect against
violating the core specified acceptable fuel design limits
and breaching the reactor coolant pressure boundary (RCPB)
during anticipated operational occurrences (AOOs). By
tripping the reactor, the RPS also assists the Engineered
Safety Features (ESF) systems in mitigating accidents.

The protection and monitoring systems have been designed to
ensure safe operation of the reactor. This is achieved by
specifying limiting safety system settings (LSSS) in terms.
of parameters directly monitored by the RPS, as well as LCOs
on other reactor system parameters and equipment
performance.

The LSSS, def#feéd in this Specifieqfion as the AllowabTe

Value, iponjunction with the~LCOs, establish t hreshold

ective system actipgn”to prevent exceedifg acceptable
S Acci s (DBAs).

¥ts during Design Bas
During AOOs, which are those events expected to occur one or
more times during the plant 1ife, the acceptable limits are:

. The departure from nucleate boiling ratio (DNBR) shall
be maintained above the Safety Limit (SL) value to
prevent departure from nucleate boiling (DNB);

] Fuel cénter]ine melting shall not occur; and

. The Reactor Coolant System (RCS) pressure SL of
2750 psia shall not be exceeded.

Maintaining the parameters within the above values ensures
that the offsite dose will be within the 10 CFR 50 (Ref. 1)
~and 10 CFR 100 (Ref. 2) criteria during AOOs.

Accidents are events that are analyzed even though they are
not expected to occur during the plant life. The acceptabie
1imit during accidents is that the offsite dose shall be
maintained within an acceptable fraction of 10 CFR 100

(Ref. 2) Timits. Different accident categories allow a
different fraction of these limits based on probability of

(continued)
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B 3.3.1.1 Reactor Protection System (RPS) Instrumentation - (WO@L—&9-2%

BASES | | o
%
BACKGROUND The RPS initiates a reactor scram when one or more monitored

parameters exceed their specified 1imits, to preserve the
integrity of the fuel cladding and the Reactor Coolant
System (RCS) and minimize the energy that must be absorbed
following a loss of coolant accident (LOCA). This can be
accomplished either automatically or manually. -

The protection and monitoring functions of the RPS have been
designed to ensure safe operation of the reactor. This is
achieved by specifying limiting safety system settings
(LSSS) in terms of parameters directly monitored by the RPS,
as well as LCOs on other reactor system parameters and
uipment performance. Ahé rrred=mrthis

hich, in conjunctjon

d for protective sy€tem

table Timits, includjdfg
ign Basis Accidents (DBAs).

The RPS, as shown in the FSAR, Figure [ ] (Ref. 1), includes
sensors, relays, bypass circuits, and switches that are
necessary to cause initiation of a reactor scram.

Functional diversity is provided by monitoring a wide range
of dependent and independent parameters. The input
parameters to the scram logic are from instrumentation that
monitors reactor vessel water level, reactor vessel
pressure, neutron flux, main steam line isolation valve
position, turbine control valve (TCV) fast closure, trip oil
pressure, turbine stop valve (TSV) position, drywell
pressure, and scram discharge volume (SDV) water level, as
well as reactor mode switch in shutdown position and manual
scram signals. There are at least four redundant sensor
input signals from each of these parameters (with the
exception of the reactor mode switch in shutdown scram
signal). Most channels include electronic equipment (e.g.,
trip units) that compares measured input signals with
pre-established setpoints. When the setpoint is exceeded,
the channel output relay actuates, which then outputs an RPS
trip signal to the trip logic. Table B 3.3.1.1-1 summarizes
the diversity of sensors capable of initiating scrams during
anticipated operating transients typically analyzed.

(continued)
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B 3.3.1.1 Reactor Protection System (RPS) Instrumentation

BASES

BACKGROUND

The RPS initiates a reactor scram when one or more monitored
parameters exceed their specified 1imit, to preserve the
integrity of the fuel cladding and the Reactor Coolant
System (RCS), and minimize the energy that must be absorbed
following a loss of coolant accident (LOCA). This can be
accomplished either automatically or manually. -

The protection and monitoring functions of the RPS have been
designed to ensure safe operation of the reactor. This is
achieved by specifying 1imiting safety system settings
(LSSS) in terms of parameters directly monitored by the RPS,
as well as LCOs on other_reactor system parameters, and

0Os, establish the t

ig”to prevent exceeding 3
gty Limits (SLs), i

The RPS, as shown in the FSAR, Figure [ ] (Ref. 1), includes
sensors, relays, bypass circuits, and switches that are
necessary to cause initiation of a reactor scram.

Functional diversity is provided by monitoring a wide range
of dependent and independent parameters. The input
parameters to the scram logic are from instrumentation that
monitors reactor vessel water level; reactor vessel
pressure; neutron flux main steam line isolation valve
position; turbine control valve (TCV) fast closure, trip oil
pressure low; turbine stop valve (TSV) trip oil pressure,
low; drywell pressure and scram discharge volume (SDV) water
Tevel; as well as reactor mode switch in shutdown position
and manual scram signals. There are at least four redundant
sensor input signals from each of these parameters (with the
exception of the reactor mode switch in shutdown scram
signal). Most channels include electronic equipment (e.qg.,
trip units) that compares measured input signals with
pre-established setpoints. When a setpoint is exceeded, the
channel output relay actuates, which then outputs an RPS
trip signal to the trip logic. Table B 3.3.1.1-1 summarizes
the diversity of sensors capable of initiating scrams during
anticipated operating transients typically analyzed.

(continued)
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