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1. INTRODUCTION

The establishment of tolerances and impairment limits for special safety system setpoints is
part of the process whereby the plant operator demonstrates to the regulatory authority that the
plant operates safely and within the defined plant licencing envelope. The icencing envelope
represents the set of limits and plant operating states for which acceptably safe plant operation
has been demonstrated by the safety analysis. By definition, operation beyond this envelope
contributes to overall safety system unavailability. Definition of the licencing envelope is
provided in a wide range of documents including the plant operating licence, the safety report,
and the plant operating policies and principles documents.

As part of the safety analysis, limits are derived for each special safety system initiating
parameter such that the relevant safety design objectives are achieved for all design basis
events. If initiation on a given parameter occurs at a level beyond its limit, there is a potential
reduction in safety system effectiveness relative to the performance credited in the plant safety
analysis. These safety system parameter limits, when corrected for random and systematic
instrument errors and other errors inherent in the process of periodic testing or calibration,
are then used to derive parameter impairment levels and setpoint tolerances.

Much work has been undertaken at Ontario Hydro in recent years in developing limits and
tolerances for special safety system setpoints in all of its operating nuclear stations. All
updates of the plant safety reports now explicitly address safety system parameter limits 
Work has also been performed to identify impairment limits and acceptance criteria for testing
and maintenance activities undertaken by plant personnel to ensure that safety system
parameters remain within the defined limits throughout the plant operating lifetime.

This paper describes the methodology that has evolved at Ontario Hydro for developing and
implementing tolerances for special safety system parameters (i.e., the shutdown systems,



emergency coolant injection system and containment system). Tolerances for special safety
system initiation setpoints are addressed specifically, although many of the considerations
discussed here will apply to performance limits for other safety system components. The first
part of the paper deals with the approach that has been adopted for defining and establishing
setpoint limits and tolerances. The remainder of the paper addresses operational implementation
issues.

2. SAFETY SYSTEM TESTING AND SURVEILLANCE ACTIVITIES

A number of methods are used to help the operator ensure that special safety system initiation
will occur at a parameter value within the defined plant licencing envelope. These methods
include:

(a) Routine panel checks, generally performed once per shift, which are intended to provide
a gross indication of whether a significant drift in initiation setpoint or parameter
reading has occurred. In general, panel checks alone cannot be relied upon to give precise
enough numerical values for safety system setpoints to verify that parameter initiation
will occur within the defined tolerance band.

(b) Periodic safety system testing, in which a test signal is introduced into the process
transmitter and the signal is varied until a channel trip occurs. In such tests, it is
important to establish the indicated value of the parameter at the point of initiation. For
example, in Bruce Nuclear Generating Station (NGS) B, the indicated value of the
parameter at initiation can be derived from either the panel meter or the Safety
Monitoring Computer (SMC). With this type of test equipment, the extent to which the
measured parameter value at the point of initiation can be properly verified to lie
within the defined tolerance band is largely a function of the rate at which the parameter
changes during testing and of he readability of the display.

(c) Calibration call-ups, in which the instrument loop drift is measured and the
transmitter and alarm unit are calibrated if required. Instrument loop design
specifications impose a requirement for low drift rates. The aim of this process is to
preclude excessive deviations from nominal. In comparison with safety system tests,
this is a much more precise method of verifying the parameter initiation level.
However, call-ups are a time-consuming and labour-intensive process. Therefore, call-
ups on a given parameter loop are performed only at intervals of one to three years.

Each of these surveillance methods have their own acceptance criteria (i.e., impairment limits)
based on combinations of uncertainty allowances that depend on the specific detection method,
frequency of the procedure, and on the nature of the specific device being tested. For example, as
explained insection 31, impairment limits for panel checks or safety system tests would
include allowances for indicator uncertainties or random drift of the transducer, but the
impairment limits for calibration tests would not.



3.0 DEVELOPMENT OF SETPOINT TOLERANCES

3.1 Terminology

Safety system limits determine the margins available when confirming the availability of
individual safety system initiating parameters during testing and calibration of the associated
instrumentation. An essential element in properly developing, interpreting and applying
tolerances is the development of standardized, unambiguous and self-consistent tolerance-
related terminology. Some standards do exist (Reference 1), but are not specific to Ontario
Hydro applications.

In the following, a set of definitions is provided for key quantities related to safety system
tolerances and to the definition of test acceptance criteria. The definitions provided are general,
but for the purposes of illustrating their application, some of the details are related to the trip
system test instrumentation of Bruce NGS B.

Figure gives the arrangement of typical SDS1 and SDS2 trip loops at Bruce NGS B, and shows
the components which are considered in the subsequent definitions. For both systems, the
transmitter output is fed to a trip comparator whose output relays are used to trigger the
corresponding shutdown system channel trip logic. For SDS1 a current-to-current isolator is
used to buffer the output to the safety monitoring computer(SMC) multiplexer whereas for
SDS2 the outputs to the main control room (MCR) and secondary control area (SCA) control
panels are buffered. In addition, a live current display of the SDS2 trip setpoint is fed via a
current-to-current isolator to the MCR display.

Different instrumentation for other plants (e.g., a computer-based shutdown system) or for
other safety systems (e.g. ECIS) do lead to some differences within error allowance categories,
although the principles remain the same. It should also be noted that the definitions are also
dependent, in part, on the specific safety system testing arrangements and parameter
surveillance procedures employed at the plant.

3.1.1 Nominal Initiation SetpQj0j

This is the parameter value at which safety system initiation would occur in the absence of
uncertainties in loop instrumentation, alarm units and in the absence of systematic errors
(refer to Figure 2.

3.1.2 Effective Setpgints for Safety Analysia

The effective setpoint is the parameter value at which a safety system is assumed to initiate in
the plant safety analysis. As indicated in Figure 2 it is determined by applying the sum of the
systematic measurement error, the simulation error and the loop and alarm unit random errors
(including allowances for drift) in the direction from the nominal setpoint which causes the
latest time of initiation. These errors are defined in section 31.4. Safety analysis
conservatively assumes that all initiation levels are simultaneously at the effective setpoint.
The effective setpoint does not, in general, represent the most limiting value required to ensure
safety system effectiveness for all events for which the parameter is credited. This limiting
value (ie. the parameter limit-refer to section 31.3) is generally further from the nominal
setpoint.



3.1.3 Parameter Limit

Safety analysis is performed for a wide range of plant operating states to cover a broad
spectrum of design basis accidents. In general, the objective of the analysis is to ensure that the
safety design objectives for each accident category are met. The safety design objectives are
chosen to ensure that the integrity of various physical barriers to radioactivity release (e.g.,
fuel sheaths, pressuru tubes, etc.) can be maintained. In general, each safety system initiating
parameter provides protection for a variety design basis events over a range of operating
conditions. As discussed in section 32, for each parameter, it is possible to define a limiting
accident scenario which places the most stringent requirement on the parameter value at the
time of safety system initiation. The resultant initiation level, as determined by safety analysis,
is referred to as the 'parameter limit" (refer to Figure 2.

3.1.4 Impairment Limit for Safety System Tests

Safety system testing and other forms of parameter surveillance are performed to ensure that
in the event of an accident, safety system initiation will occur before the parameter limit is
reached. The impairment limit represents the indicated value (during testing) by which
initiation must occur for the parameter to be considered effective. This value represents the
acceptance criterion (i.e., the 'pass/fail boundary") in safety system tests. As indicated in
Figure 3 for regular safety system testing carried out from the control room by the operator,
the impairment limit is defined by shifting the parameter limit in the conservative direction by
an error allowance consisting of the following components:

1 Simulation Error

The simulation error represents an allowance for possible differences between the
parameter value predicted by calculations for the limiting accident, and what would be
its actual variation in the plant. The magnitude of this allowance is dependent upon the
accuracy of the particular calculation method used. The allowance is applied in the
conservative direction, and in many cases is assumed to be equal to zero because there is
a dirp,;t link between the parameter value and the safety criterion for the imiting
accident. For, example, if the heat transport low pressure trip is being assessed in
terms of its ability to prevent fuel sheath dryout following a small break LOCA no
simulation error is applied. In these events, the onset of dryout is a direct consequence
of depressurization. Hence, if the actual pressure is higher than the predicted pressure
such that the low pressure trip is delayed, there is also a corresponding increase in
margin to dryout.

2 Systematic MeaSurement Error

The systematic measurement error refers to any effects which cause a difference
between the measured and actual parameter as a result of environmental changes
produced by the accident. For example, variations in ambient temperature may cause
heatup of the level measurement reference legs for the pressurizer low level trip
following a small break LOCA. This may lead to a systematic level measurement error as
shown in Figure 4 Similar errors affect the steam generator low level trips for
feedwater and steam supply system failures.



3 Random Instrumentation Loop Error and Drift

This error component is a combination of a number of factors which depend in detail on
the specific instrumentation and testing configuration. These factors are:

(a) Inherent random loop inaccuracies (including non-linearity, hysteresis,
deadband and repeatability effects). Contribution.,. to this component include the
transducer (excluding drift), signal amplifiers, current/current isolator, main
control room indication, and A/D converters and are generally provided with the
equipment data sheets.

b Transmitter drift. This factor allows for the expected change in transmitter
calibration during the interval between calibration call-ups and is calculated
from measured variations in calibration as determined during periodic call-ups.
It is treated as a random variable, and a one standard deviation value is applied as
one of the components in the derivation of the deterministic error allowance. The
value used must be based on instrument-specific calibration intervals.

(c) Effect of ambient temperature variations on loop components in normal
operation, allowing for the differences between temperatures during operation
and calibration.

(d) Test parameter indicator uncertainty (e.g. meter uncertainty).

(e) Transmitter calibration uncertainties caused by the calibration standard, the
calibration equipment and by the method of calibration.

f Observational uncertainties, as applicable, caused by the reading of analogue
meters as part of the test/surveillance procedure.

4 Alarm Unit Random Errac

This particular error component does not apply to the computer-based shutdown
systems at Darlington NGS, where the alarm unit function is performed digitally. At
other stations, where trip functions are implemented by means of analogue alarm units,
only that part of the alarm unit error that affects the displayed parameter value should
be included as a contribution to the value of the impairment limit. Due to the difficulties
in partitioning total alarm unit error, the entire error is generally used in establishing
impairment limits. The components of the alarm unit error are:

(a) Inherent random uncertainty

b Effects of ambient temperature variations on alarm unit operation, allowing for
the differences between temperatures during operation and between calibration.

(c) Calibration uncertainty

It should be noted that alarm unit drift is not included in the definition of the impairment evel



for safety system tests, since any such drift will appear as part of the observed variation in the
value at which safety system initiation occurs during the test.

3.1.5 Analysis Limit

The analysis limit is obtained by shifting the parameter limit in the conservative direction by
an amount equal to the sum of the simulation error and any applicable systematic measurement
error (refer to igure 2 It, in effect, represents the maximum value at which the parameter
could initiate, in a measurement loop with zero instrumentation uncertainty, while still
meeting the safety design objectives for the limiting accident. Since it can be pre-determined by
analysis, it is essentially independent of the instrumentation characteristics, test procedures or
test frequencies and represents the limit outside of the control of the plant operator. The
analysis limit is therefore the value generally reported in the plant safety report updates and in
assessments of safety system minimum allowable performance standards.

3.1.6 Tolerance for Safety System Testing

The tolerance is defined as the difference between the impairment limit and the nominal
initiation setpoint (refer to Figure 3 and represents the maximum allowable deviation in the
indicated parameter value (at the time of initiation) observed during safety system testing.

3.1.7 Tolerance for Transducer and Alarm nit Calibration

As indicated in Figure 5, the impairment limit applicable to calibration call-ups is calculated
in a manner similar to the impairment limit for safety system tests. However, the calibration
impairment limit does not contain a drift component, since the actual drift is measured during
the call-up. The tolerance for alarm unit and transmitter drift is defined as the difference
between the impairment limit for calibration and the nominal initiation setpoint. Measured
drift is the difference between "as found" and nominal calibration values. When the calibrations
have been carried out, the algebraic sum of the measured component drifts should be compared
with the tolerance available for calibration. If the sum of drifts in the unsafe direction exceeds
the tolerance, then an impairment is declared.

3.2 Establishing Parameter Limits

Safety analysis is performed for design centre and certain limiting cases in order to
demonstrate that the reactor can be operated safely over the entire spectrum of expected plant
operating states. In order to further demonstrate that regulatory requirements are met
(References 2 and 3 assessment of safety system effectiveness is performed parametrically
over the entire range of accident severity (eg. break size, reactivity insertion rate).Figure 6
summarizes the results of SDS1 trip effectiveness assessment performed for loss of reactivity
control events at Darlington NGS A. Operating states considered include operation with less than
the normal complement of heat transport pumps and operation during shim or load-following
conditions.

The sensitivity of safety system effectiveness to partial or complete impairments of various
control functions is addressed. Recent plant safety report updates also consider the effects of
process parameter variations (coolant temperature, pressure and core differential pressure)



that may be encountered during plant operation to ensure that there is no significant degradation
in safety system effectiveness in the event of an accident. In some cases, process parameter
variations in one direction are limiting for some safety system parameters and variations in the
other direction are limiting for others. For example, if the plant operates at higher than
nominal core inlet temperatures, the effectiveness of the heat transport low flow trip for loss of
flow events is improved at whereas the effectiveness of the neutron overpower trip for loss of
regulation events decreases.

In establishing parameter limits for safety system initiation, the objective is to identify the
accident scenario which places the most stringent requirement on the parameter value at the
time of initiation. The limiting accident scenario and the value of the associated parameter limit
is governed by a number of factors including:

(a) The safety design objectives applicable to the accident category. The overall objective of
the safety analysis is to ensure that the accident dose consequences are within acceptable
levels. Derived safety design objectives are established for each accident category to
ensure that the integrity of the various physical barriers to radioactivity release is
maintained. Examples include maintaining pressure tube integrity, preventing fuel and
fuel sheath failures due to overheating, and maintaining integrity of the heat transport
system by preventing excessive overpressures.

b The attainment of maximum or minimum parameter values during the accident due to
plant design characteristics. For example, for partial loss of class IV power events at
Bruce NGS A resulting in the loss of a single HT pump, system pressure reaches a peak
value and declines, even if a reactor trip does not occur. Peak pressure is a function of
reactor power at the time of the pump trip (refer to Figure 7 In small LOCA events,
system depressurization prior to trip can proceed only down to a level governed by
secondary side pressure (refer to Figure 8). In both cases, parameter limits for the
relevant high pressure and low pressure trips can be set no higher (lower) than the
maximum (minimum) values attained in accidents. where these trips are required to
initiate.

(c) Regulatory requirements such as R10 and C-8 (References 2 and 3 that require,
where practicable, that at least two diverse trip parameters be provided on each
shutdown system over the entire range of accident severity and for all expected plant
operating states at the time of the accident. For many trip parameters, any deviation in
initiation level from the normally-assumed effective setpoints will alter the range of
effectiveness of a trip (refer to Figure 6 Under these circumstances, the parameter
limit is often defined on the basis that the limiting initiating level is the threshold value
beyond which a gap in backup trip coverage would be created for the limiting accident
category. In some cases, trip coverage windows exist even for the nominal setpoints In
these special cases, tolerances are identified that would permit meaningful impairment
limits to be derived for testing, and the acceptability of the increase in the trip coverage
window is judged by the regulatory authority on a case by case basis.

For safety system initiation, accident analysis demonstrates that the derived parameter limits
depend on the limiting values assumed for plant process parameter variations, and on
performance characteristics assumed for other process and safety system components. For
instance, analysis is generally performed assuming that plant parameters such as core inlet



temperature, channel power, and reactor thermal power are at bounding values within the
range of expected variation over the plant operating lifetime. Performance characteristics for
safety system components are also assumed to be at their minimum allowable performance
standard used in testing and surveillance activities. For example, minimum performance
standards for shutoff rod insertion rates, poison injection valve opening times and trip logic
instrumentation delays are all assumed in the safety analysis.

In the case where parameter limits for trips are established by the requirement to ensure that
no gaps in backup coverage are created (refer to item (c)), the parameter limit can also be
dependent upon the assumed variation in the initiating level of the other backup trip parameter
for the limiting accident category. This is illustrated schematically in Figure 9 for the case of
the high log rate and heat transport high pressure trips which, at their effective setpoints,
provide overlapping backup trip protection for intermediate-rate loss of reactivity control
accidents. For example, if the assumed variation in initiating level (beyond the effective
setpoint) for the high pressure trip parameter is small, the parameter limit and associated
setpoint tolerance for the high log rate parameter is least restrictive. The high log rate
parameter can initiate at a higher value before gaps in backup trip protection will appear for
the limiting accident category. For larger variations in the high pressure trip initiating level,
the tolerance available for the log rate trip parameter is correspondingly reduced.

Clearly, a significant consideration in establishing setpoint tolerances for special safety
systems is the extent to which parameter limits allow for simultaneous deviation of all other
initiating parameters, plant process parameters, process and safety system characteristics
towards their individually-defined limits. The approach that has been adopted for those setpoint
tolerances currently approved for use at Ontario Hydro plants is illustrated in Figure 10.
Individual parameter limits are, in general, determined by establishing the extent to which the
actual initiation level of a given parameter can deviate from the nominal setpoint, with the
values of all other parameters and system characteristics simultaneously at conservative values
within their expected range. In the case of other safety system initiating parameters, the
effective setpoint (which should include instrument error and an allowance for drift) is used.
As described above, the values assumed for other setpoints will, in general, be relevant only in
the case of certain shutdown system trip parameters where tolerances are established based on
the requirement to maintain backup trip protection for the limiting accident. For all other
parameters and performance characteristics, conservative values are used as described above.

3.3 Error Allowances

The approach taken in combining uncertainties and establishing error allowances is an
important element in the development of safety system setpoint tolerances used in testing and
surveillance activities.

3.3.1 Determin'5tic Technigugl

A deterministic approach to treating uncertainties is employed for most assessments of
tolerances and impairment limits. The use of conservative assumptions and deterministic
analysis rules covers uncertainties in establishing safety system parameter analysis limits.
For instrumentation used in parameter measurement, testing and surveillance, uncertainties
that are random and independent are generally combined by the square-root surn-of-squares



method. This method is a direct application of the central limit theorem and is valid where it can
be shown that a common source of uncertainty does not exist. For uncertainties that are neither
random nor independent (e.g., systematic measurement errors), uncertainty components are
combined algebraically. In the deterministic approach, the combined uncertainty is applied in
the conservative direction for the purpose of establishing tolerances.

3.3.2 'Probabilistic and Statistical Techniques

Many of the components of the deterministic error allowance represent quantities which are
more realistically treated statistically. Numerical values for tolerances and impairment levels
would likely be different (and possibly less restrictive) if a statistically based methodology for
establishing parameter limits were applied. The interaction of dependent and independent
uncertainties can be accounted for through the development of statistical models in which the
various uncertainties are classified into groups, combined uncertainty distributions are
developed for each group, and the distributions then used to evaluate the parameter limits and
tolerances at the required confidence level.

Currently, the neutron overpower trip is the only safety system parameter for which rigorous
probabilistic analyses are routinely performed Work is under way at Ontario Hydro to
establish the feasibility and practicality of applying statistical techniques to setpoints based on
process parameters so as to provide a rational basis for removing unnecessary conservatisms
(if any) inherent in the use of the simpler deterministic techniques. For those parameters in
which tolerances derived by deterministic techniques are operationally untenable, probabilistic
techniques could potentially provide a means of improving tolerances and avoiding the need for
modifying the plant design, operating procedures or testing practices to attain the desired
tolerance.

4. IMPLEMENTATION OF SETPOINT TOLERANCES

A number of considerations have been addressed in the process of implementing safety system
setpoint tolerances at Ontario Hydro's CANDU reactors. Among the more significant ones that
have emerged are:

(a) The extent to which safety system tests are capable, based on the installed
instrumentation, of confirming the availability of safety system initiating parameters
within the limits defined by the safety analysis. For certain parameters, safety system
setpoints may not be readily and accurately verifiable within the defined tolerance bands
for routine testing. In some instances, this can be attributed to crude display scales
which make outputs difficult to verify and test circuits which provide parameter outputs
that change too rapidly for interpretation. This inability of certain safety system tests to
adequately confirm initiation setpoints can potentially affect safety system
unavailability as calculated with operational reliability models. Where appropriate, this
can be addressed by changes to the call-up frequency or the instrument loop calibration
test (e.g. to bench-test critical components at a higher frequency).

b Instrumentation uncertainties and drift used in establishing tolerances for safety system
testing must be fully accounted for and supportable. The manufacturer's instrumentation
specification sheets provide the data necessary to derive instrument uncertainties for



each parameter loop component. However, the magnitude of the instrument loop drift
between successive loop calibrations is largely a function of the instrument stability and
the frequency of loop calibration. The value of instrument drift specified by the
manufacturer may not be directly applicable since it refers to a specific calibration
procedure performed under given conditions at a given frequency. In principle, the
magnitude and nature of drift between call-ups should be determined on the basis of
calibration records. This requires that calibration procedures be established to ensure
the recording of 'as found' and 'as eft' calibration data and that a database be
established to support the derived estimates of drift. In the absence of such data, suitably
conservative estimates of drift should be employed, although this may unnecessarily
reduce available tolerances.

(c) In some cases, tolerances derived for certain parameters have been too small and, if
implemented, would have led to impairment limits being exceeded during testing with an
unacceptably high frequency. A number of measures can be considered in order to
improve tolerances. For example, increasing the frequency of calibration can reduce the
required drift allowance for safety system tests. Reevaluation of (and relaxing) the
parameter limit or, alternatively, revising the nominal setpoint in the conservative
direction -will provide increased tolerances for calibration call-ups and safety system
tests. However, in revising nominal setpoints, careful consideration must be given to
production reliability by maintaining adequate operating margins to safety system
initiation. Design measures to be considered include modifications to instrument loops,
and equipment used for testing and calibration in order to reduce uncertainty and drift
components used in establishing tolerances. Changes to equipment environment should
also be considered in cases where environmental effects constitute a significant
uncertainty component.

(d) Derived parameter limits must be consistently and rigorously defined and documented in
plant operating policies and principles documents. In order to ensure correct and
consistent implementation of tolerances, guidelines must be established for system
engineers on how uncertainties are to be applied when establishing acceptance criteria
or impairment limits for various surveillance activities. Pocedures should ensure that
the relevant characteristics of equipment which is replaced during the ifetime of the
plant are identical to the original equipment, or evaluated to be equivalent or better in
performance to the extent that it affects derived impairment limits. Alternatively, the
characteristics of any new equipment must be included in a re-evaluation of tolerances.

(e) Where available tolerances permit, action limits should be established between the
nominal setpoint and the impairment limit such that corrective actions are initiated to
restore the parameter initiating level to its nominal value before the impairment level
is reached. This measure provides added assurance that all parameters remain within the
defined safety analysis envelope.



4. CONCLUSION

The establishment of tolerances and impairment limits for special safety system setpoints is
part of the process whereby the plant operator demonstrates to the regulatory authority that the
plant operates safely and within the defined plant licencing envelope. Comprehensive plant
safety analysis is essential for identifying parameter limits that form part of the envelope.
However, in order for these limits to be meaningful to operating staff, careful attention must be
paid to the treatment of instrumentation uncertainties and drift in defining specific tolerances
or acceptance criteria for testing, calibration and other surveillance activities. Experience at
Ontario Hydro with the development and implementation of safety system setpoint tolerances
indicates that there have been instances where available tolerances have been too small. In many
of these cases, reassessment of parameter limits or adjustment of nominal setpoints has
restored tolerances to acceptable levels. In other cases, modifications to hardware and
procedures used in testing and calibration are being considered.
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Figure 4

Pressurizer Level Measurement Error Versus
Pressurizer Level
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Figure 6

Trip Parameter Effectiveness for Loss of Reactivity
Control Events During Operation With

Four Heat Transport Pumps
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Peak Reactor Outlet Header Pessure versus k*W Reactor
Power Level (Single East HT Pump Trip with Four HT Purrips Operating nftlaHy)
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Figure 9

Interdependence of Parameter Limits for Backup
SDS2 Trips for Loss of Reactivity Control Events
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Note: The values shown for parameter limit are based on nsuring backup trip
coverage for LORC events. The adopted safety criterion Is that of ensuring the
adequacy of fuel cooling They are provided for Illustrative purposes only. In
practice, parameter limits may be established by another accident or be based on
another criterion such as preventing excessive HT system overpressures

High Log Rate (HLR) Nominal Stpoint 15%/s
Effective Setpoint 18%/s

Heat Transport
High Pressure (HTHP) Nominal Stpoint 10.4 MPa(a)

Effective Stpoint 10.68 MPa(a)



Figure 10 Assumptions Applied in Establishing Parameter
Limits for Special Safety System Setpoints

INDIVIDUAL PARAMETER All OTHER PARAMETERS AND
SYSTEM CHARACTERISTICS

C PARAMETER LIMIT

Additional Tolerance (C-B)
Associated With Individual
Parameter Excursion Beyond
Reference Safety Analysis
Envelope (All other parameters
remain at )

B SAFETY ANALYSIS VALUE SAFETY ANALYSIS VALUE
(see note 

Reference Safety Analysis
Assumes All Values
Simultaneously at 

A NOMINAL VALUE NOMINAL VALUE

Note 1: For safety system setpoints, the effective setpoint is used.
For all other system characteristics, the conservative safety analysis limit is assumed.




