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A. INTRODUCTION

Criterion 13, “Instrumentation and Control,” of Appen-
dix A, “General Design Criteria for Nuclear Power Plants,”
to 10 CFR Part 50, “Domestic Licensing of Production and

Utilization Facilities,” includes a requirement that instru-

mentation be provided to monitor variables and systems
over their anticipated ranges for accident conditions as

appropriate to ensure adequate safety.

Criterion 19, “Control Room,” of Appendix A to 10 CFR

Part 50 includes a requirement that a control room be pro-
vided from which actions can be taken to maintain the nuclear
power unit in 2 safe condition under accident conditions,
including loss-of-coolant accidents, and that equipment,
including the necessary instrumentation, at appropriate
locations outside the control room be provided with 2
design capability for prompt hot shutdown of the reactor.

Criterion 64, “Monitoring Radioactivity Releases,” of
Appendix A to 10 CFR Part 50 includes a requirement that
means be provided for monitoring the reactor containment
atmosphere, spaces containing components for recirculation
of loss-of-coolant accident fluid, effluent discharge paths,
and the plant environs for radioactivity that may be released
from postulated accidents.

This guide describes a method gcceptable to the NRC
staff for complying with the Commission’s regulations to
provide instrumentation to monitor plant variables and

systems during and following an accident in a light-water- -

cooled nucléar power plant. The Advisory Committee on
Reactor Safeguards has been.. consulted concerning this
guide and has concurred in the regulatory position.

Any guidance in this document related to information

collection activities has been cleared under OMB Clearance

No. 3150-0011. o

B. DISCUSSION

Indications of plant variables are required by the control
room operating personnel during accident situations to (1)
provide information required to permit the operator to take
preplanned manual actions to accomplish safe plant shut-
down; (2) determine whether the reactor trip, engineered-
safety-feature systems, and manually initiated safety
systems and other systemsimportant to safety are performing
their intended functions (i.e., reactivity control, core
cooling, maintaining reactor coolant system integrity, and
maintaining contzinment integrity); and (3) provide informa-
tion to the operators that will enable them to determine the
potential for causing a gross breach of the barriers to
radioactivity release (i.e., fuel cladding, reactor coolant
pressure boundary, and containment) and to determine if a
gross breach of a barrier has occurred. In addition to the

. above, indications of plant variables that provide informa-

tion on operation of plant safety systems and other systems
important to safety are required by the control room
operating personnel during an accident to (1) furnish data
regarding the operation of plant systems in order that the
operator can make appropriate decisions as to their use and
(2) provide information regarding the release of radioactive
materials to aliow for early indication of the need to
initiate action necessary to protect the public and for an
estimate of the magnitude of any impending threat.

At the start of an accident, it may be difficult for the
operator to determine immediately what accident has
occurred or is occurring and therefore to determine the
appropriate response. For this reason, reactor trip and
certain other safety actions (e.g., emergency core cooling
actuation, containment isolation, or depressurization) have
been designed to be performed automatically during the
initial stages of an accident. Instrumentation is also provided
to indicate information about plant variables required to
enable the operation of manually initiated safety systems
and other appropriate operator sctions involving systems
important to safety.
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Independent of the above tasks, it is important that
operators be informed if the barriers to the release of
radioactive materials are being challenged. Therefore, it is
essential that instrument ranges be selected so that the
instrument will always be on scale. Narrow-range instruments
may not have the necessary range to track the course of the
accident; consequently, rmiltiple instruments with over-
lapping ranges may be necessary. (In the past, some instru-
ment ranges have been selected based on the setpoint value
for automatic protection or alarms.) It is essential that
degraded conditions and their magnitude be identified so
the operators can take actions that are available to mitigate ¢
the consequences. It is not intended that operators be
encouraged to prematurely circumvent systems important
to safety but that they be adequately informed in order
that unplanned actions can be taken when necessary.

Examples of serious events that could threaten safety if
conditions degrade are loss-of-coolant accidents (LOCAs),
overpressure transients, anticipated operational occurrences
that become accidents such as anticipated transients without
scram (ATWS), and reactivity excursions that result in
releases of radioactive materisls, Such events require that
the operators understand, within a short time period, the
ability of the barriers to limit radioactivity release, i.c., that
they understand the potential for breach of a barrier or
whether an actual breach of a barrier has occurred because
of an accident in progress.

(™ It is cssemtial that the required instrumentation be
i capable of surviving the accident environment in which it is
located for the length of time its function is required. It
could therefore either be designed to withstand the accident
environment or be protected by a local protected environ-
« ment,

-

It is desirable that accident-monitoring instrumentation
components and their mounts that cannot be located in
seismically qualified buildings be designed to continue to
function, to the extent feasible, following seismic events,
An acceptable method for enhancing the seismic resistance
of this instrumentation would be to design it to meet the
seismic criteria applicable to like instrumentation installed
in seismically qualified locations although a lesser over-
_all qualification resuits,

Variables for accident monitoring can be selected to
provide the essential information needed by the operator to
determine if the plant safety functions are being performed.
It is essential that the range sclections be sufficiently

*{ great to keep instruments on scals or that one of a set of
overlapping instruments will be on scale at all times,
Fusther, it is prudent that a lmited number of those
variables that are functionally significant (e.g., containment
pressure, primary system pressure) be monitored by instru.
ments qualified to more stringent environmental require-
ments and with ranges that extend well beyond that which
the selected variables can attain under limiting conditions;

®Lines indicats substantive changes from Revision 2.

rfor example, a range for the containment pressure monitor
' extend.mg to the burst pressure of the containment in order
. that the operators will not be uninformed asto the pressure
. inside the containment. The availability of such instruments
\is important so that responses to corrective actions can be
observed and the need for, and magnitude of, further
actions can be determined. It is also necessary to be sure )
that when a range is extended, the sensitivity and accuracy
of the instrument are within acceptable limits for monitor-
ing the extended range,

n / Normal power plant instrumentation remaining functional
,,for all accident conditions can provide indication, records,’
“and (with certain types of instruments) time-history responses
for many variables important to following the course of the -
accident. Therefore, it is prudent to select the required

\ accident-monitoring instrumentation from the normal

" power plant instrumentation to enable operators to use,

- during accident situations, instruments with which they are
most familiar. Since some accidents could impose severe
operating requirements on instrumentation components, it
may be necessary to upgrade those normal power plant
instrumentation components to withstand the more severs

ﬁ operating conditions and to measure greater variations of
monitored variables that may be associated with an zccident.

It is essential that instrumentation so upgraded does not

degrade the accuracy and sensitivity required for normal

operation. In some cases, this will necessitate use of over-
lapping ranges of instruments to monitor the required range
of . the variable to be monitored, possibly with different

i performance requirements in each range.

[ S S,

ANSI/ANS-4.5-1980,! “Criteria for Accident Monitoring
Functions in Light-Water-Cooled Reactors,” delineates
criteria for determining the variables to be monitored by
the control room operator, as required for safety, during
the course of an accident and during the long-term stable
shutdown phase following an accident. ANS-4.5 was
prepared by Working Group 4.5 of Subcommittee ANS-4
with two primary objectives: (1) to address that instrumenta-
tion that permits the operators to monitor expected param-
eter changes in an accident period and (2) to address
extended-range instrumentation deemed appropriate for the
possibility of encountering previously unforeseen events.
ANS4.5 references a revision to IEEE Std 497-1977,
“IEEE Standard Criteria for Accident Monitoring Instru-
mentation for Nuclear Power Generating Stations,”? as ths
source for specific instrumentation design criteria. Since the
revision to IEEE Std 497 has not been completed, its
applicability cannot yet be determined. Hence, specific
instrumentation design criteria have been included xn this
regulatory guide,

. ANS-4.5 defines three types of variables (definitions
modified herein) for the purpose of aiding the designer in
selecting accident-monitoring instrumentation and applicable
criteria. The types are: Type A, those varizbles that provide

sss North gton Avenue, La Grange Pnk. mf.noh soszii
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- direct accomp!
include those varisbles that are associated

primary information? needed to permit the control room

operating personnel to take the specified manually controlied -

actions for which no automatic control is provided and that
are required for safety systems to accomplish their safety
functions for design basis accident events; Type B, those
variables that provide information to indicate whether plant
safety functions are being accomplished; and Type C, those
variables that provide information to indicate the potential
for being breached or the actual breach of the barriers to
fission product release, i.e., fuel cladding, primary coolant
pressure boundary, and containment (modified to reflect
NRC staff position; see regulatory position 1.3). The
sources of potential breach are limited to the energy
sources within the barrier itself. In addition to the accident-
monitoring variables provided in ANS4.5, variables for
.monitoring the operation of systems important to safety
and radioactive effluent releases are provided by this
regulatory guide. Two additional variable types are defined:
Type D, those variables that provide information to indicate
the operation of individual safety systems and other systems
important to safety, and Type E, those variables to be
monitored as required for use in determining the magnitude

" of the release of radioactive materials and for continuously

assessing such releases.

A minimum set of Type B, C, D, and E variables to be
measured is listed in this regulatory guide. Type A variables
have not been listed because they are plant specific and will
depend on the operations that the designer chooses for
planned manual action. Types B, C, D, and E are variables
for following the course of an accident and are to be used
(1) to determine if the plant is responding to the safety
measures in operation and (2) to inform the operator of
the necessity for unplanned actions to mitigate the con-
sequences of an accident. The five classifications are not
mutually exclusive in that a given variable (or instrument)
may be applicable to one or more types, as well as for
normal power plant operation or for automatically initiated
safety actions. A variable included as Type B, C, D, or E
does not preclude that variable from also being included
as Type A. Where such multiple use occurs, it is essential
that instrumentation be capable of meeting the more
stringent requirements.

The time phases (Phases I and II) delineated in ANS4.5
are not used in this regulatory guide. These considerations
are plant specific. It is important that the required instru-
mentation survive the accident.-environment and function
as long as the information it provides is neceded by the
control room operating personnel. L.

The NRC staff is willing to work with the ANS.working
group to attempt to resolve the above differences.

Regulatory position 1.4 (Table 1) of this guide provides
design and qualification criteria for the instrumentation
used to measure the various variables listed in Table 2 (for

Prinmy information is mrormahon that ks essential for the

lishment of the specified safety functions;it does not
contmgency acﬁons
that may also be identified in written procedures.

= BWRs) and Table 3 (for PWRs). The criteria are separated

into three separate groups or categories that provide a
graded approach to requirements depending on the impor-
tance to safety of the measurement of a specific variable.
Category 1 provides the most stringent requirements and is
intended for key variables. Category 2 provides less stringent
requirements and generally applies to instrumentation
designated for indicating system operating status, Category 3
is intended to provide requirements that will ensure that
high-quality off-the-shelf instrumentation is obtained and
applies to backup and diagnostic instrumentation. It is also

‘used where the state of the art will not support requirements

for higher qualified instrumentation.

In general, the measurement of a single key variable may
not be sufficient to indicate the accomplishment of a given
safety function. Where multiple variables ‘are ‘needed to
indicate the accomplishment of a given safety function, it is
essential that they each.be ‘considered key variables and be
measured with high-quality instrumentation. Additionally,
it is prudent, iz some instances, to include the measurement

.of additional varigbles for backup information and for

diagnosis. Where these additional measurements are included,
the measures applied for design, qualification, and quality
assurance of the instrumentation need not be the same as
that applied for the instrumentation for key variables, A
key variable is that single variable (or minimum number of
variables) that most directly indicates the accomplishment
of a safety function (in the case of Types B and C) or the
operation of a safety system (in the case of Type D) or
radioactive material release (in the case of Type E). It is
essential that key variables be quatified to the more stringent
design and qualification criteria. The design and qualification
criteria category assigned to each variable indicates whether
the variable is considered to be a key variable or for system
status indication or for backup or diagnosis, i.e., for Types B
and C, the key variables are Category 1; backup variables
are generally Category 3. For Types D and E, the key
variables are generally Oategory 2; backup variables are
Category 3.

The variables are listed, but no mention (beyond redun-
dancy requirements) is made of the number of points of
measurement of each variable. It is important that the
number of points of measurement be sufficient to adequately
indicate the variable value, e.g.,, containment temperature
may require spatial location of several points of measure-
ment.

This guide provides the minimum number of variables to
be monitored by the control room operating personnel
during and following an accident. These variables are used
by the control room operating personnel to perform their
role in the emergency plan in the evaluation, assessment,
monitoring, and execution of control room functions when
the other emergency response facilities are not effectively
manned. Variables are also defined to permit operators to
perform their long-term monitoring and execution respon-
sibilities after the emergency response facilities are manned.
The application of the criteria for the instrumentation is
limited to that part of the instrumentation system and
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its vital supporting features or power sources that provide

the direct display of the variables. These provisions are not

necessarily applicable to that part of the instrumentation
systems provided as operator aids for the purpose of
enhancing information presentations for the identification
or diagnosis of disturbances.

C. REGULATORY POSITION
1. Accident-Monitoring Instrumentation

The criteria and requirements contained in ANSI/ANSA4.5-
1980, “Criteria for Accident Monitoring Functions in Light-
Water-Cooled Reactors,” are considered by the NRC staff to
be generally acceptable for providing instrumentation to
monijtor variables for accident conditions subject to the
following:

1.1 Section 1 of ANS4.5 references IEEE Std 497-
1977. The specific applicability or acceptability of this
standard has not yet been determined.

1.2 Instead of the definition given in Section 3.2.1 of
ANS-4.5, the definition of Type A variables should be:
Type A, those variables to be monitored that provide the
primary information? required to permit the control room
operators to take the specified manually controlled actions
for which no automatic control is provided and that are
required for safety systems to accomplish their safety
function for design basis accident events.

1.3 In Section 3.2.3 of ANS4.5, the definition of
Type C includes two items, (1) and (2). Item (1) includes -

those instruments that indicate the extent to which variables
that have the potential for causing a breach in the primary
reactor containment have exceeded the design basis values.
In conjunction with the variables that indicate the potential
for causing a breach in the primary reactor containment,
the variables that indicate the potential for causing a breach
in the fuel cladding (e.g., core exit temperature) and the
reactor coolant pressure boundary (e.z., reactor coolant
pressure) should also be included. The sources of potential
breach are limited to the energy sources within the cladding,
coolant boundary, or containment. References to Type C
instruments, and associated parameters to be measured, in
ANS4.5 (e.g., Sections 4.2, 5.0, 5.1.3, 5.2, 6.0, 6.3) should
include this expanded definition.

[.4 Section 6.1 of ANS4.5 pertains to general criteria
for Types A, B, and C accident-monitoring variables. In lieu
of Section 6.1, the design and qualification criteria cate-
gories in Table 1 should be used for the variables in Tables 2
and 3.

In general, Category 1 provides for full qualification,
redundancy, and continuous real-time display and requires
onsite (stahdby) power. Category 2 provides for qualifica-
tion but is less stringent in that it does not (of itself) include
seismic qualification, redundancy, or continuous display
and requires only a high-reliability power source (not

necéesarily standby power). Category 3 is the least strin-
gent. It provides for high-quality commercial-grade equip-
ment that requires only offsite power.

1.5 Sections 6.2.2, 6.2.3, 6.2.4, 6.2.5, 6.2.6, 6.3.2,
6.3.3, 6.3.4, and 6.3.5 of ANS4.$S pertain to variables and
variable ranges for monitoring Types B and C variables. In
conjunction with the abovelisted sections of ANS4.5,
Tables 2 and 3 of this regulatory guide (which include those
variables mentioned in these sections) should be considered
as the minimum number of instruments and their respective
ranges for accident-monitoring instrumentation for each
nuclear power plant.

2. Instminentation for Monitoring Systems Operation and

Effluent Release i

2.1 Type D variables are those that provide information
to indicate the operation of individual safety systems and
other systems important to safety. Type E variables are
those that are to be monitored as required for use in
determining the magnitude of the release of radioactive
materials and in continuously assessing such releases.

2.2 The plant designer should select variables and
information display channels required by his design to
enable the control room operating personnel to:

a. Ascertain the operating status of each individual
safety system and other systems important to safety to that
extent necessary to determine if each system is operating or
can be placed in operation to help mitigate the consequences
of an accident.

b. Moritor the effluent discharge paths and environs
within the site boundary to ascertain if there have been
significant releases (planned or unplanned) of radiocactive

~ materials and to continuously assess such releases.

¢. Obtain required information through a backup ‘or
diagnosis channel if a single channel may be likely to
give ambiguous indication.

2.3 The process for selecting system operation and
effluent release variables should include the identification

.of:

a. For Type D

(1) The plant safety systems and other systems
important to safety that should be operating or that could
be placed in operation to help mitigate the consequences of
an accident; and

(2) The variable or minimum number of variables
that indicate the operating status of cach system identified
in (1) above,
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TABLE 1
DESIGN AND QUALIFICATION CRITERIA FOR INSTRUMENTATION
Category 1 . Category 2 Category 3

1. Equipment Qualification _ 1. Equipment Qualification 1. Equipment Qualification
The instrumentation should be qunliﬂed in accordance Same as Category 1 ‘ ‘ . No specific provision

with Regulatory Guide 1.89, “Qualification of Class IE
Equipment for Nuclear Power Plants,” and the method-

* ology described in NUREG-0588, “Interim Staff Posi-

tion on Environmental Qualification of Safety-Related
Electrical Equipment,™

Instrumentation whose ranges are-required to extend Same as Category 1 . No specific provision
beyond those ranges calculated in the most severe design

. ‘basis accident event for a given variable should be.quali-

fied using the guidance provided in parsgraph 6.3.6 of
ANS4.5,

v Qualification applies to the complete instrumentation Same as Category 1 : No specific provision

channel from sensor to display where the display is a

. direct-indicating meter or recording device. If the instru-

mentation channel signal is to be used in a computer-
based display, recording, or disgnostic program, qualifi-
cation applies from the sensor up to and including the
channel isolation device,

The seismic portion of quatification should be in accor- No specific provision No specific provision
dance with Regulatory Guide 1.100, “Seismic Qualifica-

tion of Electric Equipment for Nuclear Power Plants.”

Instrumentation should continue to read within the

required accuracy following, tut not necessarily during,

a safe shutdown earthquake.

2. Redundancy _ 2. Redundancy : 2. Redundancy

No single failure within either the accident-monitoring No specific provision » No specific provision
instrumentation, its suxiliary supporting features,or )
its power sources concurrent with the failures that are

4t'.:(hpleu are Mblo from the NRC/GPO Ssales Program, U.S. Nuclear Regulstory Commission, Washington, D.C, 20555,
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TABLE 1 (Continued)

Category 1 Category 2 Category 3
2. (Coatinued)

a condition or result of a specific accident should

prevent the operatoss from being presented the informa-
tion necessary for them to determine the safety status

of the plant and to biing the plant to and maintain it in

a safe condition following that accident. Where failure

of one accident-monitoring channel results in informa-
tion ambiguity (that is, the redundant displays disagree)
that could lead operators to defeat or fail to accomplish

a required safety function, additional information should
be provided to allow the operators to deduce the actual
conditions in the plant. This may be accomplished by
providing additional independent channels of information
of the same variable (addition of an identical channel)

or by providing an independent channel to monitor a
different variable that bears a known relationship to the

. multiple channels (addition of a diverse chanael). Redun-
dant or diverse chaanels should be electrically independ-
ent and physically separated from each other and from
equipment not classified important to safety in accor-
dance with Regulatory Guide 1.75, “Physical Independ-

N ence of Electric Systems,” up to and including any isola-

tion device. Within each redundant division of a safety
system, redundant moaitoring channels ate not needed
except for steam generator level instrumentation in

two-loop plants.

3. Power Source ] . . 3. Power Source o 3. Power Souice
'lfhé ingtrumehtatlon should be energized from stétion ' The instrumentation should be energized i‘rom a No specific provision
standby power sources as provided in Regulatory Guide high-reliability power source, not necessarily

1.32, “Criteria for Safety-Related Elecitic Power Systems standby power, and should be backed up by

- for Nuclear Power Plants,” and should be backed up by . batteries where momentary interruption is not
batteries where momentary interruption is not tolerable. ‘tolerable. -
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Category 1

4, Channel Availabitity

The instrumentation channel should be available prior to
an accident except as provided in paragraph 4.11, “Excep-
tion,” as defined in IEEE Std 279-197 1, “Crlteria for Pro-
tection Systems for Nuclear Power ‘Generating Statiom."z
or as specified in the technical specifications.

5. Quality Assurance

The recommendations of the follow'iné regulatory guides
pertaining to quality assurance stionld be followed: .

Regulatory Guide 1,28

Regulatory Guide 1,30
(Safety Guide 30)

Regulatory Guide 1,38

Regulatory Guide 1.58

Regulatory Guide 1.64

Regulatory Guide 1.74

“Quality Assurance Program
Requirements (Design and
Construction)”

“Quality Assurance Require-
ments for the Installation,
Inspection, and Testing of
Instrumentation and Electric
Equipment” - '

“Qualtity Assurance Require-
ments for Packaging, Shipping,
Recelving, Storage, and Han.
dling of Items for Water-Cooled
Nuclezr Power Plants”

“Qualification of Nuclear Power

Plant Inspection, Examination,
and Testing Personnel”

“Quality Assurance Require-
ments for the Design of Nuclear
Power Plants”

“duamy Assursnce Terms and
Definitions”

TABLE 1 (Continued)

Category 2
4. Channel Availabitity

The out-of-service interval should be based on normat
technical specification requirements on out of service
for the system it serves where applicable or where
specified by other requirements.

5. Quality Assurance
Same as Category 1 as modified by the following:

Since some instrumentation is less important to
safety than other instrumentation, it may not be
necessary to apply the same quality assurance
measures to all instrumentation. The quality assur-
ance requirements that are implemented should
provide control over activities affecting quality to an
extent consistent with the importance to safety of
the instrumentation, These requirements should be
determined and documented by personnel knowl-
edgeable in the end use of the instrumentation.

Category 3
4. Chennel Availability

No specific provision

S. Quality Assurance

Theinstrumentationshould be of high-quality
commercial grade and should be selected to
withstand the specified service environment,
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Category 1

S, (conthued)

Regulatory Guide 1.88 “Collection, Storage, and Main-

Regulatory Guide 1.123

Regulatory Guide 1.144

Regulatory Guide 1.146

tenance of Nuclear Power Plant
MW Assurance Rocords”

“Quality Assurance Require-
meats for Control of Procure-
ment of Items and Scrviees
for Nuclear Power Plants”

“Auditing of Quality Assurance
Programs for Nuclear Powe:
Plants” )

“Qualmcathn of Quality Assur-
ance Program Audit Petsonnel
for Nuclear Power Plants™

Reference to the above regulatory guldes (except Regula-
tory Guides 1.30 and 1.38) is being madée pending issuance
of a revision to Regulatory Guide 1.28 that is under devel-
opment (Task RS 002-5) and that will endorse ANSI/ASME
NQA-1-1979, “Quality Assunncc Program Requlrements
for Nuclear Powet Plants.”$

6. Display and Recording

Continuous seal-time display should be provided. The
indication may be on a dial, digital display, CRT, or

stripchart tecorder

Recording of instrumentation readout information
should be provided for at least one redundant channel.

sCc:pt«u may be obtalined from the American Society of Mechanical Englneers, 345 East 47th Street, New York, New York 10017.

Cfvartats o , seotrcetinal

c.mz

6. Display and Recording

The instrumentation signal may be d,isplayed on an
individual instrument or it may be processed for

display on demand.

Slgnals from effluent radioactivity monitors and
area monitors should be recorded.

6. Display and Recosding

Same as Category 2

Signals from effluent radioactivity monitors,
area monitors, and meteorology monitors
should be recorded.
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' Catagory 1
6. (Continued)

If direct and immediate trend or transient information

is essential for operator information or action, the

recording should be continuously available on redun- .

dant dedicated recorders,” Otherwise, it may bs con-
tinuously updated, stored in computer memory, and
(displayed on demarid, Intermittent displays such as

“data loggers and scanning recorders may b6 used if no

significant transient tesponse information is likely to
be lost by such devices,

7. Range o R

If two or more instruments are needed to covera ..
particular range, overlapping of instrument span
shonld be provided. If the requlred range of moni-
toring instrumentation results in'a loss of instru-
mentation sendﬂvity in the normal opmﬁng range,
separate lmtmments should be used A

8. Equipment Identification

Types A, B, and C instruments designated as Cato-
gories 1 and 2 should be specifically identified with a
common designation on the control panels so that the
operator can easily discern that they are intended for
use under accident conditions,

9, Interfaces

The transmission of signals for other use should be
through isolation devices that are designated as part
of the monitoring instrumentation and that meet
the provisions of this document.

10, Servicing, Testing, and Calibration
Servicing, testing, and calibration programs should be

specified to maintain the capability of the monitoring
instrumentation. If the required interval between

TABLE 1 (Continued)
Category 2

Same es Category 1

7. Range
Same as Category 1

8. Equipment Identiflcation

Same as Category 1

9, !uterfaeés

Same as Category 1

10, Servicing, Tecﬂng, and Calibration
Same as Category 1

Category 3

Same as Category 1

7. Range
Same as Category 1

8. Equipment Identification
No specific provision

“9, Interfaces
. No specific provision

10, Servicing, Testing, and Calibration
Same as Category 1
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Catagory 1
10. (Continued)
iesting is less than the normal time interval between

plant shutdowns, a capability for testing during power
operation should be provided.

* Whenever means for removing channels from service

are included in the (design, the design should facilitate
administrative control of the access to such removal
means,

The design :hould facﬂitate administrative conttol of
the access to all setpoint adjustments, module calibra-
tion adjustments, and test points.

Petlodic checking, testing, calibration, and calibration

verification should be in accordance with the applicable
portions of Regulatory Guide 1.118, “Periodic Testing
of Electric Power and Protection Systems,” pertalning
to testing of instrument channels, (Note: 'Response
time testing not usyally needed. )

The location of the isolation device should be such
that it would be accessible for maintenance during
accident conditions.

11, Hyniian Fectors

The instrumentation should be designed to facilitate
the recognition; location, replacement, repak or
adjustment of malfunctionins components or modules.

The monitoring imtmmentatloo design should minimize
the development of conditions that would cause meters,
annuaciators, recorders, alarms, etc., to give anomalous

“ indications potentially confusing to the operator. Human

factors analysis should be used in determining type and
location of displays.

TABLE 1 (Cantinued)

Category 2

" Same as Category 1 _

Same as Category 1

Same as Category 1

~ Same as Category 1

11. Humaa Factors

Same as Category 1 -

Same as Category 1

Category 3

Same as Category 1

Same as Category 1

Same as Category 1

No specific provision

11. Human Factors

Same as Category 1

Same as Category 1




1-Ls't

Category 1
11. (Continued)

To the extent practicable, the same instruments should
be used for accident monitoring as are used for the
normal operations of the plant to enable the operators
to use, during accident situations, instraments with
which they are most familiar,

12, Direct Measurement

To the extent practicable, monitoring instrumentation
inputs should be from sensors that directly measure
the desired variables, An indirect measurement should
be meade only when it can be shown by anslysisto ..

' provide unambiguous information,

TABLE 1 (Continued)
Category 2

Same es Category l

12, Direct Measurement

Same as Category |

Same as Category 1

12, Direct Measrement

Same as Category 1




b. For Type E
(1) The planned paths for effluent release;

(2) Plant areas and inside buildings where access is
required to. service equipment necessary to mitigate the
consequences of an accident; .

(3) Onsite locations where unplanned releases of
radioactive materials should be detected; and

(4) The variables that should be monitored in each
. location identified in (1), (2), and (3) above.

2.4 The determination of performance requirements for
system operation monitoring and effluent release monitoring
information display channels should include, as a minimum,
identification of:

a. The range of the process variable,

b. The required accuracy of measurement.

¢. The required response characteristics.

4. The time interval during which the measurement is
needed.

s. The local eavironments in which the information
display channel components must operate.

f. Any requirement for rate or trend information.

g. Any requirements to group displays of related
information.
h. Any required spatial distribution of sensors.

2.4 The design and qualification criteria for system
operation monitoring and effluent release monitoring
instrumentation should be taken from the criteria provided
in regulatory position 1.4 of this guide. Tables 2 and 3 of
this regulatory guide should be considered as the minimum
number of instruments and their respective ranges for
systems operation monitoring (Type D) and effluent release
monitoring (Type E) instrumentation for each nuclear

. power plant.

D. APPLICABILITY

This revision in combination with §50.49 of 10 CFR

Part 50 provides acceptable guidance for design of new plants

and for plant redesign in respomse to TMI-2 Action Plan
(NUREG0737) and its subsequent clarifications and generic
letters.®

SNUREG-0737, “Clarification of TMI Action Plan Requirements,”
November 1980, be obtained !rom the NRC/GPO
ucl Regu.‘xo?‘“ mmission, W

es Program,
Co mm_ﬁgn. D C 20555

Supplement 1 (Generie et No. 82-33) is e for ins Ire
Street,

o2 cow!n; for z feo n tho NRC Publi¢ Document Room, 1717
-o

19712




TABLE 2

BWR VARIABLES

TYPE A Variables: those variables to be monitored that provide the primary information required to permit the control
room operator to take specific manually controlled actions for which no sutomatic contro! is provided and that are required
for safety systems to accomplish their safety functions for design basis ‘accident events. Primary information is informa-
tion that is essential for the direct accomplishment of the specified safety functions; it does not include those variables
that are associated with contingency actions that may also be identified in written procedures.

A variable included as Type A does not preclude it from being included as Type B, C, D, or E or vice versa.

Category (see

Regulatory

Position 1.4 .

and Table1) = Purpose

Variable Range
Plant specific - _ 1

Information required for operator
action

Plant specific

TYPE B Variables: those variables that provide information to indicate whether plant safety functions are being accomplished.
Flant safety functions are (1) reactivity control, (2) core cooling, (3) maintaining reactor coolant system integrity, and (4)
maintaining containment integrity (including radioactive effiuent control). Variables are listed with designated ranges and
category for design and qualification requirements. Key variables arc indicated by design and qualification Category 1.

Reactivity Control
Neutron Flux 10% to 100% full power Function detection; accomplishment
(SRM, APRM) " of mitigation
" Control Rod Position Full in or not full in Verification
RCS Soluble Boron Concen- 0 to 1000 ppm Verification
tration (Grab Sample)
Core Cooling
Coolant Level in Reactor Bottom of core support plate to Function detection; accomplishment
Vessel lesser of top of vessel or center- of mitigation; long-term surveillance
line of main steam .line. ‘
BWR Core Temperature!s2 200°F to 2300°F To provide diverse indication o.f
. water level
Maintaining Reactor Coolant '
System Integrity AT
RCS Pressure? 0 to 1500 (psig) . - Function detection; accomplishment
of mitigation; verification
Drywell Pressure? 0 to design pressure? (psig) * Function detection; acco:npl.isliment

Yprovision still being considered, subject to further development.

2 - ) .
lfavmablehhstediormeﬂnnmem,ﬁehknmnhﬁonnqﬁrcmenﬁmybehﬁemtodmdmlym measurement provided.

3

of mitigation; verification

Design pressure is that value corresponding to ASME codevﬂuuthumobuhedumbeloweodeinmblenlnecformteﬁndeﬁgn
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TABLE 2 (Continued)

Category (see.

Regulatory
Position 1.4
Variable Range and Table 1)
TYPE B (Continued)
I Drywell Sump Level? Top to Bottom 1
Maintaining Containment
Integrity
Primary Containment Pressure? -5 psig to design pressure® 1
Primary Containment Isola- Closed-not closed - 1
tion Valve Position (exclud-
ing check valves)

Parpose

Function detection; accomplishment
of mitigation; verification

Function detection; accomplishment
of mitigation; verification

Accomplishment of isolation

TYPE C Variables: those variables that provide information to indicate the potential for being breached or the actual breach of

the barriers to fission product releases. The barriers are (1) fuel cladding, (2) primary coolant pressure boundary, and (3) con- _

tainment.
Fuel Cladding
4 Radioactivity Concentration or  1/2 Tech Spec limit to 100 times 1
Radiation Level in Circulating Tech Spec limit
Primary Coolant .
Analysis of Primary Coolant 10 pCi/ml to 10 Cifml or B
(Gamma Spectrum) TID-14844 source term in
coolant volume
BWR Core Temperature!»2 200°F to 2300°F
Reactor Coolant Pressure
Boundary
RCS Pressure? i 0 to 1500 (psig) 15

36,7

Primary Containment Area 1 R/hrto 10% R/hr

Radiation?®

4

Sampling or moritoring of radiosctive
samples, For ﬁ'ua the crit: of ANSI N13.1-1969, “Guide to Sampling Airborns Ra
applied. For quids, provisions should

plateout or deposition. For safe and convenient samp
gt e R
d. Handling and transport capability,
e. Prearrangement for analysis and tation.
s'l'ho maximum value may be revised upward to satisfy ATWS requirements,
5Min.§mum of two monitors at widely separated locations.

) .
Detectors should
accuracy within a factor of ; over the entire range.

1.97-14

liquids and gases should be performed in a manner that ensures g:oummt oftepuentxﬁn
be made fe ling from well-mixed turbulun- d : pl!g lin: dfould b?&eusnedbt:
e for sam; m zZones, and sam es

2 ’in;. the provisions should include: o ’

Detection of breach

Detail analysis; accomplishment of
mitigation; verification; long-term
surveillance )

To provide diverse indication of
water level

Detection of potential for or actual
breach; accomplishment of mitiga-
tion; long-term surveillance

Detection of breach; veﬁﬁcaﬁdn

d to gamma radiation photons within any '_enuiy range from 60 keV to 3 MeV with a dose rate responss



Variable

TYPE C (Continued)

Reactor Coolant Pressure
Boundary (Continued)

Drywell Drain Sumps Level?
(Identified and Unidentified
Leakage)

Suppression Pool Water Level

Drywell Pressure?
Containment
RCS Pressure?

Primary Containment Pressure? '

Containment and Drywell
Hydrogen Concentration

Containment and Drywell'
Oxygen Concentration (for
inerted containment plants)

Containment Effluent? Radio-
activity - Noble Gases (from )
identified release points includ-
ing Standby Gas Treatment
System Vent)

8, N
Provisions should be made to monitor all identified pathwa
onitoring ofhdividuafefﬂmgt‘
Streams gre combdined
deredtomeetlheintentofthisteguhtorynide

with General Design Criterion 64. M
environment. If two or more

TABLE 2 (Continued)

Top to Bottom

Bottom of ECCS suction line
to 5 ft above normal water
level :

0 to design pressure? (psig)

0 to 1500 (psig)

-SpsigpressuretOStimcsd&sign 4

pressure? for concrete; 4 times
design pressure for steel

0 to 30 vol-% (capability of
operating from -§ psig to design
pressure”)

0 to 10 vol-% (capability of
operating from -$ psig to design
pressure”)

107 pCifcc to 102 gCifec

-

for release of
streams ks o
prior to release from 3

common e t,
Provided such monitoring has s nlmum m r:tf the combined

Category (see
Regulatory
Position 1.4 4
and Table 1) Purpose
1 Detection of breach;accomplishment '
of mitigation; verification; long-term
surveillance ’
1 - Détection of breach; accomplishment
of mitigation; verification; long-term
surveillance
1- Detection of breach; verification
15 Detection of potential for breach;
accomplishment of mitigation
1 Detection of potentia! for or actual
breach; accomplishment of mitiga-
tion
1 Detection of potential for breach;

accomplishment of mitigation

1 Detection of potential for breach; ‘
accomplishment of mitigation
389 Detection of actual breach; accom-

plishment of mitigation; verifica-
tion

ous radioactive materials to the environs in conformance
required where such streams are released directly into th‘:
rtream

1.97-15 -



TABLE 2 (Continued)

Category (see

Regulatory
Position 1.4
Variable Range and Table 1) Purpose
TYPE C (Continued) |
Containment (Continued)
Effluent Radioactivity? - Noble 107 uCifcc to 103 uCifce 2° Indication of breach

Gases (from buildings or areas
where penetrations and hatches
are located, e.g., secondary con-

] tainment and auxiliary buildings
. and fuel handling buildings that
are in direct contact with primary
containment) :

TYPE D Variables: those variables that provide information to indicate the operation of individual safety systems and other
systems important to safety. These variables are to help the operator make appropriate decisions in using the individual sys-
tems important to safety in mitigating the consequences of an accident.

’

Condensate and Feedwater

System
Main Feedwater Flow 0 to 110% design flow!® v 3 Detection of operation; analysis of
i . cooling
Condensate Storage Tank Level Top to Bottom 3 Indication of available water for
_ cooling
Primary Containment-Related
Systems
Suppression Chamber Spray 0 to 110% design flow!® 2 To monitor operation
Flow , _
Drywell Pressure? -5 psig to 3 psig (narrow 2 To monitor operation
range) and 0 to 110%
design pressure3 (wide
_ range)
} Suppression Pool Water Level Top of vent to top of weir well 2 To monitor operation
j Suppression Pool Water 40°F to 230°F 2 To monitor operation
; Temperature
| Drywell Afmosphere . 40°F to 440°F 2 To monitor operation
- Temperature ’ S :
Drywell Spray Flow 0 to 110% design flowl? 2 To monitor operation
Main Steam System
Main Steamline Isolation 0 to 15” of water (narrow 2 To provide indication of pressure
Valves® Leakage Control range) and O to 5 psid boundary maintenance
System Pressure (wide range)

l"Desiz!l flow is the maximum flow anticipated in normal operation.
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Variable

TYPE D (Continued)

" Main Steam System (Continued)
Primary System Safety Relief
Valve Positions, Including ADS
or Flow Through or Pressure
in Valve Lines

Safety Systems

Isolation Condenser System
Shell-Side Water Level

Isolation Condenser System
Valve Position

RCIC Flow

HPCI Flow

Core Spray System Flow
LPCI System Flow

SLCS Flow

SLCS Storage Tank Level

Residual Heat Removal (RHR)
Systems

RHR System Flow

RHR Heat Exchanger Outlet
Temperature

Cooling Water System

Cooling Water Temperature td
ESF System Components

Cooling Water Flow to ESF
System Components

Radwaste Systems

High Radioactivity Liquid Tank
Level co

Ventilation Systems

Emergency Ventilation Damper
Position

TABLE 2 (Continued)

Range

Closed-not closed or 0 to 50 psig

Top to bottom
Open or closed -

0 to 110% design flow!®
0 to 110% design flow!®
0 to 110% design flow!®
0 to 110% design flow!®
0 to 110% design flow!©

Top to Bottom

0 to 110% design flow!°

40°F to 350°F

40°F to 200°F

0 to 110% design flow!®
Top to bottom

Open-closed status

1.97-17

Category (sée

Regulatory
Position 1.4

and Table 1)

Purpose

: betection of accident; boundary

integrity indication

“To monitor operation

To monitor status

To monitor operation
To monitor operation
To monitor operation
To monitor operation
To monitor operation

To monitor operation

To monitor operation

To monitor operation

To monitor operation

To monitor operation

To monitor operation

To monitor operation



Variable

TYPE D (Continued)
Power Supplies

Status of Standby Power and

Other Energy Sources Important

to Safety (electric, hydraulic,
pneumatic) (voltages, currents,
pressures)

TABLE 2 (Continued)

Range

Plant specific

Category (see
Regulatory
Position 1.4
and Table 1)

Purpose

To monitor system status

TYPE E Variables: those variables to be monitored as required for use in determining the magnitude of the release of radio-
active materials and continually assessing such releases.

Containment Radiation

Primary Containment Area
Radiation - High Range?

Reactor Building or Secondary
Containment Area Radiation?

Area Radiation

Radiation Exposure Rate
(inside buildings or areas where
access is required to service
equipment important to safety)

Airborne Radioactive Materials
Released from Plant

Noble Gases and Vent Flow Rate

» Drywell Purge, Standby Gas
Treatment System Purge
(for Mark I and II plants)
and Secondary Contain-
ment Purge (for Mark 111
plants)

s Secondary Containment
Purge (for Mark I, II, and
111 plants)

¢ Secondary Containment
(reactor shield building
annulus, if in design)

1 R/hrto 107 R/hr

10! R/hr to 10% R/hr for Mark I
and II containments

1 R/hr to 107 R/hr for Mark 111
containment

10°! R/hr to 10% R/hr

107¢ uCifcc to 10% MCifcc
0 to 110% vent design flow!?

" (Not needed if effluent discharge-

through common plant vent)

10°® uCifcc to 10* uCifce

0 to 110% vent design flow!?
(Not needed if effluent discharges
through common plant vent)

107 uCifcc to 104 uCifce

0 to 110% vent design flow!®
(Not needed if effluent discharges
through common plant vent)

16,7

Detection of significant releases;
release assessment; long-term
surveillance; emergency plan
actuation

Detection of significant releases;
release assessment; long-term
surveillance

Detection of significant releases;
release assessment; long-term
surveillance

Detection of significant releases;
release assessment

Detection of significant releases;
release assessment

Detection of significant releases;
release assessment

usutus indication of all standby power a.c. buses, d.c. buses, inverter output buses, and pneumatic supplies.
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Variable
TYPE E (Continued)

e Auxiliary Building
(including any building
containing primary system
gases, e.g., waste gas decay
tank) .

¢ Common Plant Vent or Multi-
purpose Vent Discharging
Any of Above Releases (if
drywell or SGTS purge is
included)

Airborne Radioactive Materials
Released from Plant (Continued)

Noble Ga.ses and Vent Flow
Rate (Continued)

¢ All Other Identified Release
Points

Particulates and Halogens

» All Identified Plant Release
Points. Sampling with Onsite
Analysis Capability

Environs Radiation and Radio-
activity!

Airborne Radiohalogens and
Particulates (portable sampling
with onsite analysis capability)

average gamma
obtdnm
empirically

from unmonitored
decision to install

photon energy of 0.5 MeV per disintegra
the best samples practicable given the exigencies that
predetermined and sppropriate loss correction factors

13“ is unlikely that s few fixed-station

TABLE 2 (Continued)

Range

1076 uCifec to 102 uCifcc

0 to 110% vent design flow!®
{Not needed if effluent discharges
through common plant vent)

107 uCifcc to 10? uCifec
0 to 110% vent design flow!?

107 uCifcc to 10% uCifcc

108 uCifec to 102 pCifec

0 to 110% vent design flow?©
(Not needed if effluent discharges
through other monitored plant
vents)

10”3 uCifcc to 102 uCifec
0 to 110% vent design flow!©

10 uCifcc to 10°3 pCifcc

tion,

ares monitors could

and Table 1)

KCifcc of particulate

Category (see

Regulatory

Position 1.4

Purpose

2° Detection of significant releases;
release assessment; long-term

surveillance .

Detection of signiﬁcﬁnt releases;
release assessment; long-term
surveillance

Detection of significant releases;
release assessment; long-term
surveillance

Detection of significant releases;
release assessment; long-term
surveillance

314 - Release assessment; analysis

particulates. Continuous collection of rm;uentaﬁve samples followed

&urpom should assume 30 minutes of integrated umrlinstime 8t sampler design
g2seous or vapor form, an average concentration of 10

shielding, andling, and anslytical
flow, an average concentration of 10 UCifcc of rsdioiodines
radioiodines and particulates other than radioiodines, and an

or the purposes of this item only, “collection of re resentative samples™ means
attend the accident enviroml:rz'ent; line losses 3 P
should be applied.

t provide sufficiently reliable information to
containment release points. However, there may be circumstances in which such 2 system of monitors may be useful. The
such a system is left to the Licensee.

or line deposition should be

be of use in detecting releases

14l-‘or estimating release rates of radioactive materials released during an accident.
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TABLE 2 (Continued)

Category (see
Regulatory
) " Position 1.4
Variable Range and Table 1) Purpose
TYPE E (Continued)
Environs Radiation and Radio-
activity!3 (Continued)
Plant and Environs Radiation 1073 R/hr to 104 R/hr, photons 315 Release a;sessment; analysis
(portable instrumentation) 1073 rads/hr to 104 rads/hr, beta 315
radiations and low-energy photons
Plant and Environs Radio- (Isotopic Analysis) 315,16 Release assessment; analysis
activity (portable instru-
mentation)
Meteoro]ogy”
Wind Direction 0 to 360° (i5° accuracy with a 3 Release assessment

deflection of 10°). Starting speed
less than 0.4 mps (1.0 mph).
Damping ratio greater than or
equal to 0.4, delay distance

Iess than or equal to 2 meters.

Wind Speed 0 to 22 mps (50 mph). +0.2 mps 3 Release assessment
(0.5 mph) accuracy for speeds
less than 2 mps (5 mph), 10% for
speeds in excess of 2 mps (5 mph),
with a starting threshold of less
than 0.4 mps (1.0 mph)and a
distance constant not to exceed

2 meters.
Estimation of Atmos- Based on vertical temperature 3 Release assessment
pheric Stability difference from primary

meteoroiogical system, 5°

to 10°C (-9°F to 18°F) and
40.15°C accuracy per 50-meter
intervals (10.3°F accuracy per
164-foot intervals) or analogous
range for alternative stability
estimates

ls'l‘o'monitor radiation and airborne radioactivity concentrations in many areas throughout the facility and the site environs where it is
impractical to install stationary monitors capable of covering both normal and accident levels.

“A portable multichannel gamma ray spectrometer would provide the eatliest cggability for seopi.ng the radionuclide content of the
source (see R. C. Ragaini, D. E, Jones, and G. W. Huckabay, “Instrumentation for Off-Site Reactor Plume Studies,” in Internasional Sympo-
Sum on Environmental Monitoring, IEEE Catalogue No. 75-CH 1004-1 ICESA, Institute of Electrical and Electronics Engineers, 345 East 47th
Street, New York, New York 10017, 1976).

"Guidanee on }:leteorol cal measurements in the context of emergency response is provided in Regulatory Guide 1.101, “Emergency

and Preparedness for Nuclear Power Reactors.” %}xsidance on meteorological instrumentation is contained in Regulatory Guide 1.23,
“Onsite Meteorological Programs.” A proposed revision to this guide has been issued for comment as Task SS 926-4.
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TABLE 2 (Continued)

Category (sece
Regulatory
Position 1.4
Variable Range and Table 1) Purpose
" TYPE E (Continued)
Accident Sampling18 Capa- -
bility (Analysis Capabil- .
ity On Site)
Primary Coolant and Sump Grab Sample 3419 Release assessment; verification;
analysis
« - Gross Activity 1 pCi/ml to 10 Ci/ml
¢ Gamma Spectrum (Isotopic Analysis)
« Boron Content 0 to 1000 ppm _
+ Chloride Content 0 to 20 ppm
« Dissolved Hydrogen or 0 to 2000 cc(STP)/ke
Total Gas?°
e Dissolved Oxygen3° 0to 20 ppm
e« pH 1to13
Containment Air Grab Sample 34 Release assessment; verification;
' analysis
« Hydrogen Content 0 to 10 vol-%
0 to 30 vol-% for inerted containments
e Oxygen Content : 0 to 30 vol-%
s Gamma Spectrum (Isotopic analysis)

18rpe time for taking and analyzing sam should be 3 hours or less from the time the decision is made to sample, except for chloride,
which should be within 24 hours on sea or brackish water sites. Plants on fresh water sites should perform analysis within 96 hours.

19An installed capability should be provided for obtaining containment sump, ECCS pump room sumps, and other similar suxiliary
building sump liquid samples.

mWithin the first 30 days after an accident, oxygen analysis need not be performed until chloride analysis indicates & chioride concentra-
tion greater than 0.15 ppm. Once the chloride concentration exceeds this value, oxygen should be determined within 3 hours. For this 30-day
henod, it is acceptadble to verify that ‘dissolved oxygen is less than 0.1 Km if the measured dissolved hyd:?en residual is 10 cc[lior less.
owever, consistent with minimizing personnel radiation exposures (AL , direct monitoring for dissolved oxygen is recommended. This
spplies only to primary coolant, not to sump. .
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TABLE 3

PWR VARIABLES

TYPE A Variables: those variables to be monitored that provide the primary information required to permit the-control
room operator to take specific manually controlled actions for which no automatic control is provided and that are required
for safety systems to accomplish their safety functions for design basis accident events. Primary information is informa-
tion that is essential for the direct accomplishment of the specified safety functions; it does not include those variables
that are associated with contingency actions that may also be ideatified in written procedures.

A variable included as Type A does not preclude it from being included as Type B, C, D, or E or vice versa.

Category (see
Regulatory
Position 1.4
Variable Range and Table 1) Purpose

Plant specific Plant specific i Information required for operator
action :

TYPE B Variables: those variables that provide information to indicate whether plant safety functions are being accomplished.
Plant safety functions are (1) reactivity control, (2) core cooling, (3) maintaining reactor coolant system integrity, and (4)
maintaining containment integrity (including radioactive effluent control). Variables are listed with designated ranges and
category for design and qualification requirements. Key variables are indicated by design and qualification Category 1.

Reactivity Control
Neutron Flux 107%% to 100% full power 1 Function detection; accomplishment
' of mitigation
Control Rod Position Full in or not full in 3 Verification
RCS Soluble Boron Concen- 0 to 6000 ppm 3 Verification
tration
RCS Cold Leg Water Temper- 50°F to 400°F 3 Verification
ature! .
Core Cooling
RCS Hot Leg Water Temper- SO°F to 700°F 1 Function detection; accomplishment
ature . . of mitigation; verification; long-term
surveillance
RCS Cold Leg Water Temper-  50°F to 700°F 1 Function detection; accomplishment
ature! of mitigation; verification; long-term
surveillance
RCS Pressure! 0 to 3000 psig (4000 psig for 12 Function detection; accomplishment
3 CE plants) , ' of mitigation; verification; longterm
\ surveillance
| l Core Exit Temperature! 200°F to 2300°F 33 Verification

R ;\\‘r‘hm a variable is listed for more than one purpose, the instrumentation requirements may be integrated and only one measurement
provided,

2I‘he maximum value may be revised upward to satisfy ATWS requirements.

3!nstmmentation that is a part of the final ICC detection system should meet the design requirements specified in Item ILF.2 of
NUREG-0737. (When Type K thermocouples become part of the system, they are considered to meet the requirements, However, the
remainder of the detection system that is outside the reactor vessel should meet the requirements specified.)
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TABLE 3 (Continued)

Category (see
Regutatory
. Position 1.4
Variable Range and Table 1) Purpose
TYPE B (Continued)
Core Cooling (Continued)
Coolant Inventory Bottom of hot leg to top 1 Verification; accomplishment of
" of vessel® mitigation
Degrees of Subcooling 200°F subcooling to : 23 Verification and analysxs of plant
35°F superheat (With con- . Qondmons
’ firmatory
operator
procedures)
Maintaining Reactor Coolant
System Integrity
RCS W‘ 0 to 3000 psig (4000 psig for 12 " Function detection; accomplishment
CE plants) of mitigation
Containment Sump Water Narrow range (sump), 2 Function detection; accomplishment
Levell Wide range (plant 1 of mitigation; verification
. specific) A
Containment Pressure! 0 to design pressure® (psig) 1 Function detection; accomplishment
of mitigation; verification
Maintaining Containment
Integrity
Containment Isolation Valve Closed-not closed 1 Accomplishment of isolation
Position (excluding check valves) .
Containment Pressure?! -=§ psig to design pressure’ 1 Fu.ncfion ‘detection; accomplishment

of mitigation; verification
TYPE C Variables: those variables that provide information to indicate the potential for being breached or the actual breach
of the barriers to fission product releases. The barriers are (1) fuel cladding, (2) primary coolant pressure boundary, and
(3) containment.

Fuel Cladding .
Core Exit Temperature! 200°F to 2300°F : i L Detection of potential for breach;
. accomplishment of mitigation; long-
term surveillance
‘A ent to detect the trend of voids in the ‘reactor coolant system with resctor coolant pumps running should also be provided

measurem;
for n.gt plants. For B&W reactors, & measurement should be provided to detect voids in the hot leg eandy ane when reactor coolant pumps
are running.

sl.')esign pressure is that value corresponding to ASME code values that are obta.ined 1t or below eode-anowable values for material design
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Variable

TYPE C (Continued)

Fuel Cladding (Continued)
Radioactivity Concentration or
Radiation Level in Circulating
Primary Coolant
Analysis of Primary Coolant
{Gamma Spectrum)

Reactor Coolant Pressure

Boundary

RCS Pressure!

Containment Pressure!

Containment Sump Water
Level?

Containment Area Radiation’
Effluent Radioactivity - Noble
Gas Effluent from Condenser
Air Removal System Exhaust!

Containment

RCS Pressure!

6Sam

d. For

TABLE 3 (Continued)

Range

1/2 Tech Spec limit to 100 tiines
Tech Spec limit

10 uCi/ml to 10 Ci/ml or
TID-14844 source term in
coolant volume

0 to 3000 psig (4000 psig for CE.

plants)

-$ psig to design pressure‘
(-10 psig for subatmospheric
containments)

Narrow range top to
bottom (sump), wide
range (plant specific)
1 R/hr to 10* R/hr

107 uCi/cc to 107 uCifcc

0 to 3000 psig (4000 psig for
CE plants)

Category (see
Regulatory
Position 1.4

and Table 1)

-

31,8

39

mzze plateout or deposition. For safe and convenient sampling, the provisions should include:

3. Shielding to maintain radiation doses ALARA,
b Sample containers with container-mmphnz port connector com;

¢. Capability of sampling under
d. Handling port capab
e. Prearrangement for analysis and

and transport

system pressure and nega
, and
terpretation.

Mimmum of two monitors at widely separated !ouuom.
Detecton should m?ond to gamma radiation photons within any energy range from 60 keV to 3 MeV with a dose rate response

accuracy within a factor of
9,

noble gas fission

uct mixtures to 1

over the entire range.

Monitors should be capable of detecting and measuring
it 4 o-day-gld mixtures,

tTlasaemxs efﬂnent rad

atibility,

pressures,

joactivity with eompositions
accuracies within a

Detection of breach

Detail analysis; accomplishment of
mitigation; verification; long-term
surveillance

Detection of potential for or actual
breach; accomplishment of mitiga-
tion; long-term surveillance

Detection of breach; accomplishment

" of mitigation; verification; long-term

surveillance

Detection of breach; accomplishment
of mitigation; verification; long-term
surveillance

Detection of breach; verification

Detection of breach; verification

Detection of potential for breachﬁ
accomplishment of mitigation

or monitoring of radioactive liquids and gases should be performed in a manner that ensures meat of rexrmntaﬁva
es. Fm' the aiteng of ANSI N13. lh§969, “Gugde to Samﬁ ;pAirbomo Radioactive Materials in ﬁudm
m provisions should be made for sampling from we

Facilities,” should be

mixed turbulent zones, and sampling lines should be designed to mini-

from fresh equilibrium
factor of 2. Efﬂent radioactivity may be

expressed in terms of concentrations of Xe-133 equivalents, in terms o coneentraﬁons of any noble gas nuclides, or in terms of integrated

Emma MeV pet unit time. It is not expected that a single monitoring device will have
this e and that multiple components or systems wﬂ’
the state tange within the equipment

esign rating.
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sufficient range to encompass the entire range provided
be needed, Existing equipment may be used to monitor aay portion of




TABLE 3 (Continued)

Category (see
"Regulatory
Position 1.4
Variable - Range and Table 1)
TYPE C (Continued)
Containment (Continued)
Containment Hydrogen 0 to 10 vol-% (capable of 1

operating from -5 psig to
maximum design pressure®)
0 to 30 vol-% for ice-
condenser-type containment

Concentration

Containment Pressure! -5 psig pressure to 3 times design 1
' pressure® for concrete; 4 times
design pressure for steel (-10 psig
for subatmospheric containments)
Containment Effluent Radio- 10 uCifec to 102 uCifcc 29:10
activity - Noble Gases from
Identified Release Points?
Effluent Radioactivity! - Noble 107 uCi/cc to 10% uCifec 2°

Gases (from buildings or areas
where penetrations and hatches
are located, e.g., secondary con-
tainment and auxiliary build-
ings and fuel handling build-
ings that are in direct contact
with primary containment)

Detection of potential for breach;
asccomplishment of mitigation;
long-term surveillance

Detection of potential for or actual
bréach; accomplishment of mitiga-
tion

Detection of breach; accomplish-
ment of mitigation; verification

Indication of breach

TYPE D Variables: those variables that provide information to indicate the operation of individual safety systems and other
systems important to safety. These variables are to help the operator make appropriate decisions in using the individual sys-

tems important to safety in mitigating the consequences of an accident.

Residua! Heat Remova! (RHR) -
or Decay Heat Removal System

RHR System Flow 0 to 110% design flow!! 2
RHR Heat Exchanger Outlet 40°F to 350°F 2
Témperature
Safety Injection Systems
Accumulator Tank 10% to 90% volume 2
Level and Pressure 0 to 750 psig :
Accumulator Isolation Valve Closed or Open 2
" Position :

To monitor operation

To monitor operation and for analysis

To monitor operation

Operation status

x)l’ﬂwi.';iom should be made to monitor all identlﬁe“d‘ra%wtys for release of gaseous radioactive materials to “Ye environs in conformance

with General Desiga Criterion 64. Monitoring of individ
environment. If two or more streams are combined prior to release fro

effluent streams is only required where such streams are released directly into the
m 3 common discharge point, monitoring of the combined stream is

considered to meet the intent of this regulatory guide provided such monitoring has s range adequate to measure worst-case releases.

uDesign flow is the maximum flow anticipated in normal operation.
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Variable
TYPE D (Continued)

Safety Injection Systems
(Continued)

Boric Acid Charging Flow
Flow in HPI System
Flow in LPI System

Refueling Water Storage Tank
Level

Primary Coolant System
Reactor Coolant Pump Status
Primary System Safety Relief
Valve Positions (including
PORY and code valves) or
Flow Through or Pressure in
Relief Valve Lines

Pressurizer Level

Pressurizer Heater Status
Quench Tank Level
Quench Tank Temperature
Quench Tank Pressure

Secondary System (Steam
Generator)

Steam Generator Level

Steam Generator Pressure

Safety/Relief Valve Positions
or Main Steam Flow

Main Feedwater Flow

TABLE 3 (Continued)

Range

0 to 110% design flow!?
0 to 110% design flow!!?
0 to 110% design flow!?

Top to bottom

Motor current

Closed-not closed

Top to bottom

Electric current
Top to bottom '
50°F to 750°F

0 to design pressure’

From tube sheet to separators

From atmospheric pressure
to 20% above the lowest safety

valve setting

Closed-not closed

0 to 110% design flow!! .
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Category (see
Regulatory
Position 1.4
and Table 1) Purpose
2 To monitor operation
-2 To monitor operation
2 To monitor operation
2 To monitor operation
3 To monitor operation
2 Operation status; to monitor for
loss of coolant
1 To ensure proper operation of
pressurizer
2 To determine operating status
3 ' To monitor operation
3 To monitor operation
3 To monitor operation
1 To monitor operation
2 _ To monitor operation
2 To monitor operation
3 To monitor operation




Variable
TYPE D (Continued)

Auxiliary Feedwater or Emes-
gency Feedwater System

Auxiliary or Emergency Feed-

water Flow

Condensate Storage Tank
Water Level

Containment Cooling Systems
Containment Spray Flow

Heat Remova! by the Contain-

ment Fan Heat Removal System

Containment Atmosphere
Temperature

Containment Sump Water
Temperature

Chemical and Volume Control
System ’

Makeup Flow - In

Letdown Flow - Out

Volume Control Tank Level -
Cooling Water System

Componenf Cooling Water
Temperature to ESF System

Component Cooling Water Flow

to ESF System
Radwaste Systems

High-Level Radioactive Liquid
Tank Level

Radioactive Gas Holdup Tank
Pressure

TABLE 3 (Continued)

0 to 110% design flow!?

Plant specific

0 to 110% design flow!!

Plant specific
40°F to 400°F

50°F to 250°F

0 to 110% design flow!?
0 to 110% design flow!!

Top to bottom-

40°F to 200°F

0 to 110% design flowl'l

Top to bottoml '

0 to 150% design pressureS
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. Category (see
Regulatory
Position 1.4
and Table 1) Plrggs_e
2 To monitor operation
(1 for B&W
plants)
1 Tc; ensure water supply for auxiliary
. feedwater (Can be Category 3 if not
primary source of AFW. Then what-
ever is primary source of AFW should
be listed and should be Category 1.)
2 To monitor operation
2 To monitor operation
2 Toindicate accomplishment of cooling
2 To monitor operation
2 To monitor operation
2 To monitor operation
2 _To monitor opefation
2 To monitor operation
2 To monitor operation
3 To indicate storage volume
3 To indicate storage capacity



Variable

TYPE D (Continued)
Ventilation Systems
Emergency Ventilation Damper
Position :
Power Supplies
Status of Standby Power and
Other Energy Sources Impor-
tant to Safety (electric,

hydraulic, pneumatic)
(voltages, currents, pressures)

TABLE 3 (Continued)

Category (see
Regulatory
Position 1.4

Range and Table 1)

Open-closed status 2

Plant specific 212

To indicate damper status

To indicate system status

TYPE E Variables: those variables to be monitored as required for use in deterinini.ng the magnitude of the release of radio-
active materials and continually assessing such releases.

Containment Radiation

Containment Area Radiation -
High Range!

Area Radiation

Radiation Exposure Rate
(inside buildings or areas where
access is required to service

equipment important to safety)

Airbome Radioactive Materials
Released from Plant

1 R/hr to 107 R/hr 17:8

10! R/hrto 10* R/hr 3%

Noble Gases and Vent Flow Rate

» Containment or Purge
Effluent?!

o Reactor Shield Building
Annulus! (if in design)

o Auxiliary Building?
(including any building
containing primary system
gases, ¢.g., waste gas decay
tank)

1078 uCifcc to 10° uCifec 2?
0 to 110% vent design flow!?

(not needed if effluent discharges

through common plant vent)

106 uCifec to 104 uCifcc 2?
0 to 110% vent design flow!?

(not needed if effluent discharges

through common plant vent)

1078 pCifce to 103 uCifec yid
0 to 110% vent design flow!?

(not needed if effluent discharges

through common plant vent)

Detection of significant releases;

release assessment; long-term
surveillance; emergency plan
actuation

Detection of significant releases;
release assessment; long-term
surveillance

Detection of significant releases;
release assessment

Detection of significant releases;
release assessment

Detection of significant releases;
release assessment; long-term
surveillance

nStatus indication of all standby power 2.c. buses, d.c. buses, inverter output buses, and pneumatic supplies.
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Variable

Type E (Continued)

Airbome Ra.ldioactive Materials
Released from Plant (Continued)

Noble Gases and Vent Flow -
Rate (Continued)

e Condenser Air Removal
System Exhaust!

e Common Plant Vent or Multi-
purpose Vent Discharging
Any of Above Releases (if
containment purge is
included)

e Vent From Steam Gen-
erator Safety Relief Valves
or Atmospheric Dump
Valves

« All Other Identified Release
Points

Particulates and Halogens

o All Identified Plant Release
Points (except steam gen-
erator safety relief valves or
atmospheric steam dump
valves and condenser air
removal system exhaust).
Sampling with Onsite
Analysis Capability -

TABLE 3 (Continued)

Range

1076 uCi/cc to 10° uCifcc

0 to 110% vent design flow!?
(not needed if effluent discharges
through common plant vent)

107 uCi/ee to 103 uCifce
0 to 110% vent design flow!?

1078 pCifcc to 10% uCifec

10" uCifce to 103 uCijcc
(Duration of releases in seconds
and mass of steam per unit time)

1076 uCifce to 102 uCifcc

0 to 110% vent design flow!!
(Not needed if effluent discharges
through other monitored plant
vents)

1073 uCifec to 102 uCifec
0 to 110% vent design flow!!

t

Category (see
Regulatory
Position 1.4
and Tsable 1)

29

314

m‘sl’:fﬂuent monitog for PWR s;ie:r_n iaf;tgt valve dtx;chu'xu anf;!o atmospheric 'ttelem:) %uﬁzgvv:!ovea mﬂd be capable o{h ap&rgxi-
mately Linear response to gamma radistion ons with energies from approxima .5 Me eV. system accuracy sho
within s factor ol;' 2. Calibration sources thguld fali within the range of a; %

lational methods gh

Co-60). Effluent concentrations should be expressed in terms of an; nmm:-leox:itﬁnz nob!zb
i’;am o ~eDNergy No

oyld be provided for estimating concurrent re

methods or techniques employed for monitoring.

14'I‘o

provide information regarding release of radiosctive halogens and

y 0.5 Mewdelé MeV (eg., Ca 137, Mn-S4, Na-22, and

s

particulates. Continuous cdlection of re

-‘.Dctection of significant releases;
release assessment

Detection of significant releases;
release assessment; long-term
surveillance

Detection of szgmficant releases;
release assessment

Detection of significant releases;
release gssessment; long-term
surveillance

Detection of significant releases;
release assessment; long-te
surveillance :

nuﬁvp samples followed

by onsite laboratory measurements of samples for radiohslogens and particulates. The design envelope for macﬁn’fg’f Eandlmg and analyti

mn-pom should assume 30 minutes of integrated sam|

gaseous or vapor form, an
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time at sampler design flow,
average concentration of 104 [Cifcc of particulal
gversge gamma photon energy of 0.5 MeV per disintegration.
°btm the best samples practicable given
em

an average concentration of §
te radiciodines and

ans
be

nment; line losses or line deposition should

thin the specified energy range. Calcu-
that cannot be %Ztected or measured by the

02 UCifcc of radioiodines
the oses of this item onl; “wnepanimagah:fother thaagéioiodpx?g,'and ot
or purp represen! sam| > me
) the exigencies that sttend the accident enviro: )
y predetermined and sppropriate loss correction factors should be applied.



TABLE 3 (Continued)

Category (see
Regulatory

Variable
TYPE E (Continued)-

Environs Radiation and Radio-
activityl §

Airborne Radiohalogens and
Particulates (portable sampling
with onsite analysis capability)

Plant and Environs Radiation
(portable instrumentation)

Plant and Environs Radio-
activity (portable instru-
mentation)

Meteorology1 ?

Wind Direction

Wind Speed

Estimation of Atmos-
pheric Stability

i3

se¢ R. C. D. E. Jon
nvironmen

New York, New York 1
B Guidance on meteorol

Planning and Preparedness for Nuclear Power Reactors.” Guidancs on meteorolo
“Onsite Meteorological Programs.” A proposed revision to this guide has been issued for comment as Task SS 926-4.

from unmonitored containment release
The decision to install such a system is 1e

1 For estimating releass rates of radioactive materials released during an accident.

Yo monitor radiation and zirborne radioactivity many
impractical to instzll stationary manitors capable of covering both normal and accident

Monitorin IE% Catalogue No. 7
0017, 1976).

10 uCifcc to 107 uCifec

1073 R/hr to 10% R/hr, photons
103 rads/hr to 10% rads/hr, beta
radiations and low-energy photons

(Isotopic Analysis)

0 to 360° (+5° accuracy with a
deflection of 10°). Starting speed
less than 0.4 mps (1.0 mph).
Damping ratio greater than or
equal to 0.4, delay distance less
than or equal to 2 meters.

0 to 22 mps (50 mph). +0.2 mps
(0.5 mph) accuracy for speeds

less than 2 mps (5 mps), 10% for
speeds in excess of 2 mps (5 mph),
with a starting threshold of less
than 0.4 mps (1.0 mph) and a
distance constant not to exceed

2 meters.

Based on vertical temperature
difference from primary mete-
orological system, 5°Cto

10°C (-9°F to 18°F) and +0.15°C
accuracy per 50-meter intervals
(4£0.3°F accuracy per 164-foot
intervals) or analogous range -

for alternative stability estimates

oints. However, there may be

to the licensee.
concentrations in ma

uckaba;

measurements in the context of emergency
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nse

geal

Position 1.4
and Table 1)

316

317

317

317.18

%htoughom the facility and the site environs wherg it is

Purpose

Release assessment; analysis

Release assessment; analysis

Release assessment; analysis

Reieasg assessment

Release assessment

Release assessment

15 . ; .
It is unlikely that s few fixed-station zrea monitors could provide sufficiently relisble information to be of uss in detecting releases
ckcum:nnmhwhlchsuchxsymmotmonitonmaygouum

A portable multichannel gammas lglemcvmeter would provide the carliest capab for scoping the radionuclide content of the source
and G%. “Instrumentation for Ofl-Sitop Ren:tctyot Plumg Sgudiu.

”inln

is provided in Regulatory Guide 1.101, “Emergen
instrumentation is contained in Regulst

ternational Sympostum on
1004-1 ICESA, Institute of Electrical and Electronics Engineers, 345 East 47th Street,

ory Guide 1.2




TABLE 3 (Continued)

Category (see

- : . Regulatory
! Position 1.4
Variable o Range and Table 1) Purpose

TYPE E (Continued)

Accident Sampling’o Capa.

bility (Analysis Capabil-

* ity On Site) .
Primary Coolant and Sump Grab Sample 36.21 Release assessment; verification;
. ‘ . analysis
¢ Gross Activity - 1 uCifm! to 10 Gi/ml ’ < } ,
¢ Gamma Spectrum . (Isotopic Analysis) ’ . _ .
+ Boron Content 0 to 6000 ppm - _ : )
e Chloride Coatent 0 to 20 ppm . :
¢ Dissolved Hydrogen 0 to 2000 cc(STP)/kg -
or Total Gas?2 ’ .

o Dissolved Oxygen2? 0 to 20 ppm . |
s pH Itol3

Containment Air Grab Sample - 36 Release assessment; verification;

analysis
¢ Hydrogen Content 0 to 10 vol-% ‘
: 0 to 30 vol-% for ice condensers

¢ Oxygen Content 0 to 30 vol-%

e Gamma Spectrum (Isotopic analysis) -

20‘l'he time for taking and analyzing samples should be 3 hours or less from the time the decision is made to sample, except for chloride,
which should be within 24 hours for plants that use sea or brackish water in essential heat exchangers (i.e., shutdown cooling) that have only
a single barrier from the reactor coolant. Other plants have 96 hours to perform a chloride analysis,

nAn installed capability should be provided for obtaining containment sump, ECCS pump room sumps, and other similar auxiliary
building sump liquid samples. o

.

22Wmun the first 30 days efter an accident, oxygen analysis need not be performed until chioride analysis indicates a chloride concentra-
tion greater than 0.15 ppm. the chloride concentration exceeds this value, oxygen should be determined within 3 hours. Fer this 30-day
,itiswoeptabletoverﬂ‘ythatdeothmmmﬂmemdwdhy n residual is 10 cc/kg or less. |
owever, consistent with minimizing personnel radiation exposures (. , direct monitoring for dissolved oxygen is recommended. This
spplies only to primary coolant, not to sump.
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REGULATORY ANALYSIS

1. STATEMENT OF THE PROBLEM

The applicant for a license (or licensee) of a nuclear
power plant is required by the Commission’s regulations
to provide instrumentation to (1) monitor variables and
systems over their anticipated ranges for accident con-
ditions as appropriate to ensure adequate safety and (2)
monitor the reactor containment atmosphere, spaces
containing components for recirculation of loss-of-coolant
accident fluid, effluent discharge paths, and the plant
environs for radioactivity that may be released from postu-
lated accidents. This revision to Regulatory Guide 1.97
proposes to modify and update the guidance previously
given. The modification is based on the results of studies
pertaining to radiation monitors, further evaluation of
meteorological measurements, and initial input from
independent evaluation of the overall clarity of the guide,

Regulatory Guide 1.97, Revision 2, was issued as an
active guide in December 1980. The guide was issued
with an outstanding question raised by the industry and
supported by the Advisory Committee on Reactor Safe-
guards regarding the practicality of deploying at fixed
locations environs radiation monitors capable of detecting
radioactive material releases from an unidentified breach of
the containment. These monitors were listed in the guide
but implementation of these provisions of the guide was
- delayed pending the outcome of a study that was to devel-
op guidance as to their number and location. Additionally,
shortly after the guide was issued, a research program was
initiated with INEL to identify any modifications to the
guide that might make the intent more clear.

The study pertaining to the environs radiation monitors
has been completed and published in NUREG/CR-2644,
“An Assessment of Offsite, Real-Time Dose Measurement
Systems for Emergency Situations.”! The conclusion was
that it is unlikely that a few fixed-station area monitors
could provide sufficiently reliable information to be of use
in detecting releases from unmonitored containment release
points. The NRC staff agrees with the conclusion of this
study, and the environs radiation monitors have been
deleted from the PWR and BWR tables of variables of the

guide,

Another evaluation by the NRC staff concluded that
the function of exposure rate monitors inside auxiliary
buildings and other buildings adjoining the containment
(which were intended to measure releases caused by poten-
tial breaches in the containment) could be just as effec-
tively performed by the effluent monitors installed at
release points from those buildings. Therefore, the expo-
sure rate monitors inside buildings for the purpose of
detecting containment breach were deleted from the
guide, Exposure rate monitors inside buildings where
access is required to service equipment important to safety
have been retained.

lCopies may be obtained from the NRC/GPO Sales Program,
US. Nuclear Regulatory Commission, Washington, D.C. 2055S.
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The NRC staff also agreed that the high accuracy speci-
fied in Revision 2 of Regulatory Guide 1.97 for the con-
tainment radiation monitors is unnecessary and should be
reduced, since correction factors can be applied to com-
pensate for the energy spectrum.

An additional change agreed to by the NRC staff pertains
to meteorology measurements. During the Committes To
Review Generic Requirements (CRGR) review of proposed
Revision 1 of Regulatory Guide 1.23, “Meteorological
Programs in Support of Nuclear Power Plants” (Task SS
9264), the CRGR noted that several of the instrument

range specifications on meteorology variables updated those .

presented in Revision 2 of Regulatory Guide 1.97 and
recommended that both guides provide the same specifi-
cations. Regulatory Guide 1.97 has been modified to agree
with Proposed Revision 1 of Regulatory’ Guide 1.23.

Of the clarifying modifications that have thus far been
identified by the INEL evaluation, those that can be readily
agreed to by the NRC staff are also included. These modifi-
cations include (1) listing the provisions for the design and
qualification criteria for Categories 1, 2, and 3 in a different

format that was recommended as being more understand-

able, (2) changing the “range’ provisions in the tables of
variables to make them consistent, (3) correcting editing
and printing errors, and (4) clarifying the intent of the
discussion and regulatory position of the guide.

The value to NRC operations and industry is that many
of the questions regarding radiation monitoring will be

" resolved, Additionally, questions on guide intent frequently

asked by industry will be settled by this revision.

.2, OBJECTIVES

The above-mentioned deletions represent a substantive
change in the NRC staff position regarding accident moni-
toring that could represent a reduction in cost to the users
of Regulatory- Guide 1.97 with no reduction in safety since
the environs radiation monitors were found not to be
needed, as discussed above, and the function of the expo-
sure rate monitors inside buildings can be -effectively
performed by effluent monitors. It is desirable that the
users of the guide be notified as soon as possible to prevent
unnecessary costs being applied to meet a provision no
longer recommended by the NRC staff. Since the guide is
being revised to accomplish the above objectives, it is
prudent to also include those modifications that have been
identified as being essential to make the guide more under-
standable. Consequently, the guide is being revised to
reflect these changes. -

3. ALTERNATIVES

The alternative is to take no action to revise the guide
but to inform licensees on an individual basis as inter-
changes between the licensee and the staff pertaining to
accident monitoring occur.




4. CONSEQUENCES

If no action is taken, licensees and vendors may continue
to incur costs to meet a provision that is no longer a recom-
mendation of the staff. Time will be lost in answering

questions that cculd be avoided by issuing a revision.

S. DECISION RATIONALE

The revision of the guide should be issued to inform its
users of the current staff position, to clarify the staff posi-

tion, and to eliminate or reduce unnecessary costsincurred by -

trying to meet provisions that are no longer recommended.

é. INPLEMENTATION

The implementation for this revision of Regulatory
Guide 1.97 does not alter the implementation of Revision
2 as outlined in §50.49 of 10 CFR Part 50 and Supple-
ment 1 to NUREG0737, “Clarification of TMI Action
Plan Requirements.”® Since there are no new recom-
mendations, there is no adverse impact on cost or schedule,

2

NUREG-0137 may be obtained from the NRC/GPO Sales
Program, U.S. Nuclear Commuon. thmzto »
20555, § cat 1 & avadable for ot co o a it
it .gxeNRC lic Document Room, 171 Hsneet «» Washington,
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