2 May 21, 1990

x® Mr. Stephen D. Floyd

Chairman BWR Owners' Group
Carolina Power and Light

411 Fayetteville Street
Raleigh, North Carolina 27602

Dear Mr. Floyd:

SUBJECT: POSITION ON NRC REGULATORY GUIDE 1.97, REVISION 3 REQUIREMENTS
FOR POST-ACCIDENT NEUTRON MONITORING SYSTEM

1 am responding to your letter of February 21, 1990 in which you raised
several issues concerning post-accident neutron flux monitoring systems
(NFMS). The issues were in the areas of environmental qualification, fire
and flood conditions, avajlability, and range. For a detailed discussion of
these issues please see the Enclosure.

The staff agrees that the BWR Owners' Group (BWROG) should develop generic
design criterja for post-accident NFMS. It is the staff's position that NFMS
should be environmentally qualified for the design basis accident spectrum in
accordance with Code of Federal Regulations 10 CFR 50.49 and not other
postulated events (e.g., fire). The staff will consider plant specific
justifications for deviations in instrumentation Fange above 10 ™ percent
full power. However, the staff believes that 10™° percent full power can be
achieved and is appropriate to monitor shutdown neutron flux.

ke look forward to prompt resolution of these issues, certainly no later than
July 1990. If you have any questions regarding the above information, please
contact Barry Marcus, of my staff on 49-20776.

Sincerely,

/s5/
William T. Russell, Associate Director

for Inspection & Technical Assessment
0ffice of Nuclear Reactor Regulation

Enclosure: As stated

cc: A. Udy (EG&G Idaho)

SEE PREVIOUS CONCURRENCE
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ENCLOSURE

ISSUES RAISED BY BWROG LETTER DATED FEBRUARY 21, 1990

Regulatory Guide (R.G.) 1.97 includes a Category 1 neutron flux monitoring
system (NFMS) to monitor reactivity control during post-accident situations.

Reference 1 submitted the BHR Owners' Group (BWROG) Licensing Topical Report

(LTR) for staff review and approval.

The LTR proposed functional criteria for

NFMS as an alternative to the Category 1 criteria identified in R.G. 1.97.
Reference 2 provided the NRC Safety Evaluation Report (SER) which found the

LTR to be unacceptable.

qualification, fire and flood conditions, availability, and range such as:

1.

The staff has not identified specific events on which to base
qualification requirements or low end minimum range.

The staff's intention is not to require qualification of the NFMS
for environments beyond those associated with design basis events.

The staff expects licensees to propose and technically justify
specific design criteria to resolve open issues. It was suggested
by the staff that this work could be performed generically in order
to avoid multiple reviews by the staff for each licensee.

There appears to be a discrepancy between Reference 2 and Code of
Federal Regulations 10 CFR 50.49. 10 CFR 50.49 requires that
environmental conditions be established for the most severe design
basis accident (DBA) during or following which instrumentation is
required to function. However, Reference 2 takes the position that
the post-accident NFMS design should consider events that cannot be
anticipated by standard event analyses. This is a design issue
which could raise 10 CFR 50.49 compliance concerns unless it is
resolved with the staff prior to individual plant implementation of
the regulatory guide.

Reference 2 takes the position that NFMS should be qualified in
accordance with 10 CFR 50.49 and also qualified for events that go
beyond 10 CFR 50.49 design basis events.

R.G. 1.97 includes a Category 1 NFMS to monitor reactivity control during
post-accident situations. 10 CFR 50.49 requires that certain post-accident

monitoring equipment (as provided in Revision 2 of R.G. 1.97) be environmentally

qualified under conditions existing during and following DBAs. This includes
the Category 1 NFMS.

Reference 3 raised issues in the areas of environmental
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As indicated in Rgference 3, the.scenarios for which the recommended low end
of the range (10™° percent full power) might be needed to provide an early
warning of abnormal reactivity conditions and possible return to criticality

" following shutdown have not been specifically defined. The conditions within

®

and surrounding the reactor to be considered for environmental qualification
of the NFMS should be those associated with the typical spectrum of design
basis events. Conditions beyond that scope are not required. The appropriate
maximum conditions within that envelope are those associated with the large
break LOCA. Since the NFMS needs to be qualified to DBA environments there is
no conflict with 10 CFR 50.49. Because NFMS are not required in deterministic
DBA analyses, does not cause us to conclude that a discrepancy exists between
the staff SER and 10 CFR 50.49. It is our view that a NFMS qualified for a
DBA environment in accordance with 10 CFR 50.49 would be very likely to
survive for a spectrum of accidents “beyond" the DBA. There could be severe
accident sequences postulated for which such a system would not survive,
however, we would expect that the need to monitor return to criticality and
shutdown margin would not be the primary safety concern for these events. It
is not the staff's intent to require qualification beyond the environment
associated with design basis events.

In Reference 3 the BWROG stated that Reference 2 suggested that fire conditions
be considered, and that the inclusion of fire conditions in the design of NFMS
appears to be outside the scope of R.G. 1.97. The BWROG also stated that there
are other design issues such as flooding that also need to be considered.

The fire conditions referred to in Reference 2 were in reference to conceptual
causes for control rod actuations and position information loss and not to
environmental conditions used for qualification of the NFMS. The discussion
of flooding was in the context of the environmental conditions associated with
DBA conditions.

Reference 3 stated that instrumentation availability time (as referenced in
Reference 2) along with related design basis jssues need to be established.

The time range for required operability of the NFMS is based on the staff
Juagment of the necessary and sufficient time frame in which it might
usefully assist in diagnosis of possible recriticality problems, and not on
specific events. In the staff's view this is the order of 60 days under
conditions which might exist in the DBA environment indicated above. The
staff understands, based on conversations with vendors, that the NFMS being
developed are being environmentally qualified for 100 days post-accident for
the General Electric system and 6 months post-accident for the Gamma-Metrics
system.

Reference 3 stated that the staff is aware of the potential aifficulty for
plant-specific implementation constraints with respect to achieving the full
range specified by R.G. 1.97. The staff is willing to consider plant specific
deviations based on technical justifications and the capability of available
equipment.
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The sensitivity range of the system, down to 10"6 percent of full power, was
intended to provide the potential for maximum sensitivity to anomalous
shutdown reactivity conditions during the time range indicated above. A
normal shutdown (by scram) would typically reach the vicinity of this level
(as determined by neutron sources developed during operation) in about 15 to
22 minutes and would remain near that Ie!g1 for an extended per‘log4 A less
extended lower range, for example, to 10™~ percent or possibly 107" percent,
would be somewhat less sensitive, but still useful. The staff would consider,
on a p]gnt specific basis, a less extended range for NFMS which cannot meet
the 10 ~ percent Iggei. At the present time WNP-2 has installed a system
with a range of 10 ~ to 100 percent full power ggd Susquehanna Units 1 and 2
have installed systems with a range of 3.3 x 10 © to 100 percent full power.

Reference 3 stated that it may be appropriate for the BWROG to develop generic .
design criteria for post-accident neutron monitoring which could serve as a
focal point for further discussion with and review by the staff. It is the
staff's position that the environmental qualification, fire and flood conditions,
time availability and range questions raised in Reference 3 have been answered.
However, these issues appear worthy of some additional review by the BWROG to
substantiate our judgment.

NFMS have been installed at BWR plants for which the licensees have certified
that the Category 1 criteria of R.G. 1.97 and 10 CFR 50.49 have been met.
Therefore the installation of NFMS that comply with the Category 1 criteria of
R.G. 1.97 and 10 CFR 50.49 is achievable and has been accomplished.
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REGULATORY GUIDE 1.97
BWR CATEGORY 1 VARIABLES
12 VARIABLES

VARIABLE TYPE CAT ’ SYSTEM
PLANT SPECIFIC TYPE A A 1 .
CONTAINMENT & DRYWELL HYDROGEN CONCENTRA C 1 CONTAINMENT
CONTAINMENT & DRYWELL OXYGEN CONCENTRA C 1 CONTAINMENT
COOLANT LEVEL IN REACTOR (INVENTORY) B 1 CORE COOLING
RYWELL DRAIN SUMP LEVEL C 1 REACTOR COOLANT PRESSURE BOUNDRY
[:gRYHELL PRESSURE B,C 1 MAINTAINING RCS INTEGRITY, REACTOR COOLANT PRESS BOUNDRY
RYWELL SUMP LEVEL B 1 MAINTAINING RCS INTEGRITY
NEUTRON FLUX B 1 REACTIVITY CONTROL ’
PRIMARY CONTAINMENT AREA RADIATION E 1 CONTAINMENT RADIATION
PRIMARY CONTAINMENT ISOLATION VALVE POS B 1 MAINTAINING CONTAINMENT INTEGRITY
PRIMARY CONTAINMENT PRESSURE B,C 1 MAINTAINING CONTAINMENT INTEGRITY, CONTAINMENT
RCS PRESSURE B,C 1 MAINT RCS INTEGRITY, REACTOR COOLANT PRESS BOUNDRY, CONT
SUPPRESSION POOL WATER LEVEL C 1 REACTOR COOLANT PRESSURE BOUNDRY

' R . avd wren @r = - =g l






{

RHevision 2°
December 1980

U.S. NUCLEAR REGULATORY COMMISSION

REGULATORY GUIDE

OFFICE OF STANDARDS DEVELOPMENT

REGULATORY GUIDE 1.97
(Task RS 917-4)

INSTRUMENTATION FOR LIGHT-WATER-COOLED NUCLEAR POWER PLANTS
TO ASSESS PLANT AND ENVIRONS CONDITIONS DURING AND FOLLOWING
AN ACCIDENT

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 nionitor 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 provided from which actions can be taken to maintain
the nuclear power unit in a 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 a 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
atmospherc, 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 acceptable 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 nuclear power plant. The Advisory Committee on
Reactor Safeguards has been consulted conceming this
guide and has concurred in the regulatory position.

»

*
The substantisl number of changes in this sevision has made it
impractical to indicate the changes with lines in the margin.

8. DISCUSSION

Indications of plant variables are requirea 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 containment 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 allow for early indication of the nced 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
heen designed to be performed automatically during the
‘nitial stages of an accident. Instrumentation is also provided
to indicate information about plant variables required to
enable the operation of manually initiated safety systems
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and other appropriate 6pcrator actions involving systems
important to safety.

(’ independent of the above tasks, it is important that
operators be informed if the barriers to the release of
radjoactive matcrials are being challenged. Therefore, it is
vssential that instrument ranges be selected so that the
instrument will always be on scale. Narrow-range instruments
may not have the nccessary range to track the course of the
accident; consequently, nwltiple 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 opcerational occurrences
that become accidents such as anticipated transients without
scram (ATWS), and reactivity excursions that result in
releases of radioactive materials. Such events require that
the operators understand. within a short time period, the
ability of the barriers to limit radioactivity release, i.e., that
they understand the potential for breach of a barrier or
whether an actual breach of a barrier has occurred because

mf an accident in progress.

It is essential that the required instrumentation be
capable of surviving the accident cnvironment in which it is
located for the length of time its function is required. It
could thercfore either be designed to withstand the accident
environment or be protected by a local protected environ-
ment.

1t 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 results.

Variables for accident monitoring can be selected to
provide the essential information needed by the operator to
determine if the plant safety functions ase being performed.
It is essential that the range selections be sufficiently
great to keep instruments on scale at all times, Further, it is
prudent that a limited number of those variables that are
functionally significant (e.g., containment pressure, primary

system pressure) be monitored by instruments qualified to
‘bnorc stringent environmental requirements and with ranges
\

‘hat extend well beyond that which the selected variables
can”attain under limiting conditions; for example, & range
for,the contalnment . pressurc monitor extending to the

Rl
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burst pressure of the containment in order that the operators
will not be uninformed as to the pressure inside the contain-
ment. The availability of such instruments is important so
that responses to corrective actions can be observed and the
necd for, and magnitude of, further actions can be deter-
mined. 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 monitoring the extended range.

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 usc,
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 severe
operating conditions and to measure greater variations of
monitored varjables that may be associated with an accident.
It is essential that instrumentation so upgraded docs 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
performance requirements in each range.

ANSIIANS~4.5-!980.' **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-
cter changes in an accident period and (2) to address
extended-range instrumentation deemed appropriate for the
possibility of encountering previously unforcsecn cvents.
ANS<4.5 refercnces a revision to 1EEE Standard 497 as the -
source for specific instrumentation design criteria. Since the
revision to 1EEE Standard 497 has not been completed, its
applicability cannot yet be determined. Hence, specific
instrumentation design criteria have been included in this
regulatory guide.

ANS-4.5 defines three types of variables (dcefinitions
modified herein) for the purpose of aiding the designer in
selecting accident-monitoring instrumentation and applicable
criteria. The types are: Type A, those variables that provide
primary information® needed to permit the control room

.y
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operating personnel to take the specified manually controlled
actions for which no automatic control is provided and that
e required for safety systems to accomplish their safety
, unctions 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.c., fuel cladding, primary coolant
pressure boundary, and containment (modified to reflect
NRC staff position; sec regulatory position 1.2). The
sources of potential breach are limited to the energy
sources within the barrier itself. In addition to the accident-
monitoring variables provided in ANS-4.5, variables for
monitoring the operation of systems important to safety
and radjoactive 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

casures 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 | and 1) 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 needed by the
control room operating personnel.

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

Regulatory positions 1.3 and 1.4 of this guide provide
design and qualification criteria for the instrumentation
used to measure the various variables listed in Table 1 (for
BWRs) and Table 2 (for PWRs). The criteria are separated
into three separate groups or categories that provide a

/ngdcd approach to requirements depending on the impor-
( tance to safety of the measurement of a specific variable,

. Category 1-provides the most stringent requirementsand is
‘lntendcd for key variables. Category 2 provides Jess mingent

-
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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, in some instances, to include the measurement
of additional variables for backup information and for
diagnosis. Where these additional measurements are included,
the mecasures 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 qualified to the more stringent
design and qualification criteria. The design and qualification
criteria category assigned to cach 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 Catégory 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 perforin their
role in the emergency plan in the cvaluastion, 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 sesponse facilities are manned.
The application of the criteria for the instrumentation is
limited to that part of the instrumentation system and
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 alds for the purpose of

-, ,enhmc!ng information' presentations lor the ldenﬂfmuon

or diagnosis of disturbances,” -






C. REGULATORY POSITION

mccident-Monltoﬁng Instrumentation

k he criteria and requirements contained in ANSI/ANS-4.5-
1980, “*Criteria for Accident Monitoring Functions in Light-

Water-Cooled Reactors,” are considered by the NRC staff to

be gencrally acceptable for providing instrumentation to

monitor variables for accident conditions subject to the
following:

1.1 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.

1.2 In Section 3.2.3 of ANS-4.5, the definition of
- Type C includes two items, (1) and (2). Item (!) includes
those instruments that indicate the extent to which variables
that have the potential for causing a breach in the primary
reactor containment have excceded 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 temperaturs) and the
recactor coolant pressure boundary (e.g., reactor coolant
sure) should also be included. The sources of pctential
ch are limited to the energy sources within the cladding,
Ku :ant boundary, or contain:nent. References s¢ Type C
istruments, and associated parametsrs to be measured, in
ANS-4.5 (e.g., Sections 4.2, 5.0, 5.1.3, 5.2, 6.0, 6.3) should
include this expanded definition.

1.3 Section 6.1 of ANS-4.5 pertains to General Criteria
for Types A, B, and C accident-monitoring variaoles. In lieu
-of Section 6.1, the following desigr. and qualification
criteria categories should be used:

1.3.1 Design and Qualification Criteria - Category |

a. The instrumentation should ne qualified in accordance
with Regulatory Guide 1.89, “Qualification of Class 1E
Equipmnent for Nuclear Power Plants," and the methodology
described in NUREG-0588, “Intcrim Staff Position on
Environmental Qualification of Safety-Related Electrical
Equipment.” Qualification applies to the complete instru-
mentation channel from sensor to display where the display
is a direct-indicating meter or recording device. Where the
instrumentation channel signal is to be used in a computer-
based display, recording, and/or diagnostic program,
qualification applies from the sensor to and includes the
channel isolation device. The location of the isolation
device should be such that it would be accessible for
aintenance during accident conditions. The selsmic
ion of qualification should be in accordance with
latory Guide 1.100, *Seismic Qualification of Electric
spment..for .Nuclear Power Plants,” Instrumentation
snould continue, to reid  within (the- required accuracy

1.974

followirig, but not necessarily during, a safe shutdown
earthquake, Instrumentation whose ranges are required to
extend beyond those ranges calculated in the most severe
design basis accident cvent for a given variable should be
qualified using the guidance provided in paragraph 6.3.6 of
ANS-4.5,

b. No single failure within cither the accident-monitoring
instrumentation, its auxiliary supporting features, or its
power sources concurrent with the failures that are a
condition or result of a specific accident should prevent
the operators from being presented the information neces-
sary for themn to detenmine the safety status of the plant
and to bring the plant to and maintuin it in a safe condition
following that accident. Where failure of one accident-
monitoring channel results in information ambiguity (that
is, the redundant displays Jdisagree) that could lead operators
to defeat or fail to accomplish a required safety function,
additional information should be provided to allow the
aperators 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 a2 known
relationship to the multiple channels (addition of a diverse
channel). Redundant or diverse channels should be electrically
inaependent and physically separated from cach other and
from equipment not classified important to safety in
accordance with Regulatory Guide 1,75, *Physical Inde-
pendence cf Electric Systems,” up to and including any
isolation device, At least one channel should be displayed
on a direct-indicating or recording device. (Note: Within
each redundant division of a safety system, redundant
monitoring channeis are not nceded except for steam
generator level instrumentation in two-loop plants.)

c. The instrumentation should be energized from station
Standby Power sources as provided in Regulatory Guide 1.32,
“Criteria for Safety-Related Electric Power Systems for
Nuclear Power Plants,** and should be backed up by batteries
where momentary interruption is not tolerable.

d. The instrumentation channel should be availuble
prior to an accident except us provided in paragraph 4.11,
“Exemption,” as acefined in IEEE Standard 279 or as
specified in Technical Specifications.

e. The recommendations of the following regulatory
guides pertaining to quality assurance should be followed:

*Quality Assurance Program
Requirements (Design and
Construction)”

Regulatory Guide 1,28

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

Regulatory Guide 1.30

*“Quality Assunnco Require- A

Re}uhtory Guide 1,38,
oo . E, sments for Packaging, Shipping,o: .

L
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Receiving, Storage, and Han-
dling of ltems for Water-Cooled
Nuclear Power Plants"

*Qualification of Nuclcar Power
Plant Inspection, Examination,
and Testing Personnel"

Regulatory Guide 1.58

*Quality Assurance Require:
ments for the Design of Nu-
clear Power Plants”

Regulatory Guide 1.64

Regulatory Guide 1,74 *Quality Assurance Termsand

Definitions™

“Collection, Storage, and Main-
tenance of Nuclear Power Plant
Quality Assurance Records”

Regulatory Guide 1.58

“*Quality Assurance Require-
ments for Control of Procure.
ment of "ems und 3ervices
for Naulesr Power Diaats™

Regulatory Guide 1.122

*Auditing of Quality Assurance
Programs for Nuclear Power
Plants"

Regulatory Guide 1.144

“*Qualification of Quality
Assurance Propram Audit
Personnel for Nuclear Power
_Plants“

Regulatory Guide 1.146

Reference to the above regulatory guides (except Repula-
tory Guides 1.30 and 1.38) is being made pending issuance
of a regulatory guide (Task RS 002-5) that is under develop-
ment and will endorse ANSI/JASME NQA-1-1979, “Quality
Assurance Program Recquirements for Nuclear Power
Plants.”

f. Continuous indication (it may be by recording) display
should be provided. Where two or inore instruments are
needed to cover a puarticular rangs, overlapping of instru-
ment span should be provided.

g. Recording of instrumentation readout information
should be provided. Where direct and immediate trend or
transient information is essential for operator information
or action, the recording should be continuously available
on dedicated recorders. Otherwise, it may be continuously
updated, stored in computer memory, and displayed on
demand. Intermittent displays such as data loggers and
scanning recorders may be used if no significant transient
response information is likely to be, lost by such devices.

1.3.2 Design and Qualification Cviteria - Category 2

s. The instrumentation should be qualified in accordance

; .with Regulatory Guide 1.89 and the methodology described
;-+.in NUREG-0588, Selsmic qualification sccording to the pro-

visions of Regulatory Guide 1.100 may bo needed provided
the instrumentation is part of & safcty-related system, Where
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the channel signal is to be processed or displaycd on demand,
qualification applics from the sensor through the isclator/
input buffer. The location of the isolation device should be
such that it would be accessible for maintenance during
accident conditions.

b. The instrumentation should be encrgized from a
kigh-reliability power source, not necessarily Standby
Power, and should be backed up by batterics where momen-
tary interruption is not tolerable. .

¢. The out-of-service intzrval should be baced on normal
Technicil Specification requirements on out of service for
the system it serves where applicable or where specified by
other requirements,

d. The recommendations of the regulatory guides
pertaining to quality assurance listed under paragraph 1.3.1¢
of this guide should be followed. Reference to the above
regulatory guides (except Regulatory Guides 1.30 and 1.38)
is being made peading issuance of a regulatory guide

Task RS 002-5) that is under development and will 2ndorse
ANSUASME NQA-L 1279, Saice some mstivenentatrae i
izss important to safety than other instrumentation. 1t may
nat be necessary to apply the same quality sssurance nxasures
tc 3!l instrumentation. The quality assurance requircments
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 Jocumented by personnel knowledgeable
in the end use of the instrumentation.

e. The instrumentation signal may be displayed on an
individual instrument or it may be processed for Jdisplay »an
demand by a CRT or by other appropriate means.

f. The method of display may be by dial. digita). CRT,
or stripchart recorder indication. Effluent radioactivity
monitors, area radiation monitors, and mcteorology monitors
should bc recorded. Where direct and immediate trend or
transicnt information is essential for operator information or
acion, the recording should be continuously available or de:l
izated recorders. Otherwise, it may be continuous!y updated.
stored in commiter memory. and displaved on Jdemansh,

1.3.3 Design end Qualification Criteria - Catcgory 3

a. The instrumentation should be of high-quality
commercial grade and should be selected to withstand the
specified scrvice environment.

b. The method of display may be by dial, digital, CRT, or
stripchart recorder indication. Effluent radioactivity monitcrs,
area radistion monitors, and meteorology monitors should be
recorded. Where direct and immediate trend or transient
information is essential for operator information or action,
the recording should be continuously available on dedicated
recorders, Otherwise, it may be continuously updated,
stored in computer memory, and displayed on demand.

1.4. In addition to the criteria of regulatory position 1.3,
the following criteria should apply to Categories ! and 2:
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a. Any equipment that is used for either Category | or Cat-

egory 2 should be designated as part of accident-monitoring .

instrumentation or systems operation and effluent-monitoring
instrumentation. The transmission of signals from such

equipment 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.

b. The instruments designated as Types A, B, and C and
Categories 1 and 2 should be specifically identified on the
control panels so that the operator can easily discern that
they are intended for use under accident conditions.

1.5 In addition to the above criteria, the following
criteria should apply to Categories 1, 2, and 3:

4. Servicing, testing, and calibration programs should be
specified to maintain the capability of the monitoring
instrumentation. For those instruments where the required
interval between testing will be less than the normal time
interval between generating station shutdowns, a capability
for testing during power operation should be provided.

b. 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.

c. The design should facilitate administrative controt of
the access to all setpoint adjustments, module calibration
adjustments, and test points.

d. The monitoring instrumentation design should minimize
the development of conditions that would cause meters, an-
nunciators, recorders, alarms, etc., to give anomalous indica-
tions potentially confusing to the operator. Human factors
analysis should be used in determining type and Jocation of
displays.

L1

¢. The instrumentation should be designed to facilitate
the recognition, location, replacement, repair, or adjustment
of malfunctioning components or modules.

f. To the extent practicable, monitoring instrumentation
inputs should be from sensors that directly measure the
desired variables. An indirect measurement should be made
only when it can be shown by analysis to provide unambigu-
ous information.

g. 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, instruments with which
they are most familiar. However, where the required range
of monitoring instrumentation results in & loss of instrumen-
tation sensitivity in the normal operating range, separate
instruments should be used.

h. Periodic checking, testing, calibration, and calibration
vetification should be in-accordauce -with the applicable

portions of Regulatory Guide 1,118, “Periodic Testing of .

* Electric Power and Protection Systerhs,” pertaining to testing
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of instrument channels. (Note: Response time testing not
usually needed.)

1.6 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 ANS-4.5 pertain to variables and
variable ranges for monitoring Types B and C variables. In
conjunction with the above-listed sections of ANS-4.S,
Tables 1 and 2 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. Systems Operation Monitoring and Effluent Release
Monitoring Instrumentation

2.1 Definitions

a. Type D, those variables that provide information to
indicate the operation of individual safety systems and
other systems important to safety. .

b. Type E, those variables to be monitored as required
for use in determining the magnitude of the releasc of
radioactive materials and in continually 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 cach system is operating or
can be placed in operation to help mitigate the consequences
of an accident,.

b. Monitor the effluent discharge paths and environs
within the site boundary to ascertain if there have been
significant releases (planned or unplanned) of radioactive
materials and to continually assess such rcleases.

¢. Obtain required information through a backup or
diagnosis channel where 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) Thoe variable or minimum number of variable
that indicate the operating mtus of each mtem identiﬁc

4."'_
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b. Fortype E
(1) The planned paths for cmuent‘releasc:

(2) Plant arcas 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:

. The range of the process variable,

. The required accuracy of measurement.

. The required response characteristics.

. The time interval during which the measurement is

needed.

¢. The local environment(s) in which the information
display channel components must operate.

f. Any requirement for rate or trend information.
Any-requirements to group displays of related infor-
mation.

h. Any required spatial distribution of sensors.

o0 o

2.5 The design and qualification criteria for system
opcration monitoring and c¢ffluent releasc monitoring
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instrumentation- should be taken from the criteria provided
in regulatory positions 1.3 and 1.4 of this guide. Tables 1
and 2 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. IMPLEMENTATION

All plants going into operation after June 1983 should
meet the provisions of this guide,

Plants currently operating should meet the provisions of
this guide, except as modified by NUREG-0737 and the
Commission Memorandum and Order (CLI-80-21), by June
1983.

Plants scheduled to be licensed to operate before June 1,
1983, should meet the requirements of NUREG-0737 and
the Commission Memorandum and Order (CLI-80-21) and
the schedules of these documents or prior to the issuance of
a license to operate, whichever date is later. The balance of
the provisions of this guide should be completed by June
1983.

The difficulties of procuring and installing additions or
modifications to in-place instrumentation have been con-
sidered in establishing these schedules.

Exceptions to provisions and schedules will be considered
for extraordinary circumstances.






@ TABLE 1 ‘ (

' 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 automatic control is provided and that are required
for safety systems to accomplish their safety functions for design basis accident cvents. Primary information is informa.
tion that is essential for the direct accomplishment of the specified safety functions; it does not include thosc variubles
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.

i

Category (see
Regulatory
Variable Range Position 1.3) Purpose
Plant specific Plant specific 1 Information required for operator
. . action

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

Reactivity Control

eNeuzron Flux 107%% to 100% full powes 1 Function detection; accomplishment
( (SRM, APRM) of mitigation
Control Rod Position Full in or not full in 3 Verification
RCS Soluble Boron Concen- 0 to 1000 ppmn 3 Verification

tration (Sample)
Core Cooling
Coolant Level in Reactor Bottom of core support plate to | Function detection; accomplishment
. lesser of top of vessel or center- of mitigation: long-term surveillance
line of main stcam line. ‘ .
BWR Core Thermocouples? 200°F to 2300°F 1! To provide diverse indication of

water level

Maintaining Reactor Coolant
System (ntegrity

RCS Pressure? 15 psia to 1500 psig | Function detection; accomplishiment
of mitigation; verification

2

Drywell Pressure 0 to design prcssure’ (psig) i Function detection; accomplishinent

of mitigation; verification

t Four thermocouples per quaarant, A minimum of one measurement per quadrant is required for operation.
2Where 8 variable is listed for moers than one purpose, the lnstrumentation requirsments may be integrated and anly ons messursment provided.
ot 3D¢&1m pressure Is that value corresponding to ASME code values that are obtained at or bslow code-sliowable values for material design Q
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TABLE 1 (Continued)

Category (see

Regulatory
Variable Range Position 1.3) Purpose
TYPE B (Continued)
Drywell Sump Level? Bottom to top ] Function detection: accomphishment
of mitigation; verification
Maintaining Containment
Integrity
Primary Containment PtcSSurc": 10 psia to design pressure> I Function detection: accomplishment
of mitigation; verification
Primary Containment Isola. Closed-not closed 1 Accomplishment of isolation

' tion Valve Position (exclud:
ing check valves)

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

Radioactivity Concentration or  1/2 Tech Spec limit to 100 times 1 Detection of breach
Radiation Level in Circulating Tech Spec limit, R/hr
Primary Coolant

Analysis of Primary Coolant 10 Ci/gm to 10 Ci/gm or 34 Detail analysis: accomplishment of

(Gamma Spectrum) TID-14844 source term in mitigation; verification: long-term
coolant volume surveillance

BWR Core Thcrmocouples2 200°F to0 2300°F 1! To monitor core cooling

Reactor Coolant Pressure

Boundary
RCS Pressure? 15 psia to 1500 psig B Detection of potential for or actual
breach: accomplishment of nutipa.
tion: long-term surveillance
Primary Containment Area ] Rihrto 108 R/hr 367 Detection of breach: verification
Radiation? ’

4Sampllng or monitoring of radioactive liquids and gases should be performed in a manner that ensures procurement of represenfative

samples. For gases, the criteria of ANSI N13.1 should be apptied. For liquids, provitions should be made for sampling from well-mixed turbu-
{enlt zones. and sampling lines should be designed to minimize plateout or deposition. For safe and convenient sampling, the provisions should
nclude:

8. Shlelding to maintain radistion doses ALARA, i .

b. Sample contalners with containersampling port connector compatidllity,

c. Capability of sampling under primary system pressure snd negative pressures, .

d. Handling and transpost capability, and

e, Prearrangement for anslysis and intecpretation.

s'l‘ho maximum value may be revised upward to satlsfy ATWS requirements.

‘Mlnlmum of two monitors at widely ssparated locations.

. 7 " . I . . :
Detectors should respond to gamma radlstion photons within any ensrgy range from 60 keV to 3 MsV with an en rssponse accuracy
afn :30 percent at sny specific photon snergy from G.1 MeV to 3 MeV. Overall system accuracy should be within s “c:gyo' 2‘:&" the entire
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Category (see
Regulatory
Variable Range Position 1.3) Purpose
TYPE C {Continved)
Reactor Coolant Pressure
Boundary (Continued)
*Drywell Drain Sumps Level? Bottom to top ! Detection of bireach: accomplishment
(Identified and Unidentificd ‘ of mitigation; verification; long-term
Leakage) surveillance
Suppression Pool Water Level Bottom of ECCS suction line | Detection of breach; accomplishment
to § ft above normal water of mitigation; verification; long-term
level surveillance
Drywell Pressurc? 0 to design pressure> (psig) ] Detection of breach: verification .
Containment
RCS Pressure? 15 psia to 1500 psig 15 Detection of potential for breach;
accomplislunent of mitigation
Primary Containment Pressure? 10 psia pressure to 3 timnes design 1 Detection of potential for or actual
pressure® for concrete; 4 times breach; accomplishment of mitiga-
( design pressure for stecl tion
Containment and Drywell . 01to 30% (capability of operating i Detection of potential for breach;
Hydrogen Concentration from 12 psia to design pressure) accomplishment of mitigation
Containment and Drywell 0 to 10% (capability of operating 1 Detection of potential for breach;
Oxygen Concentration (for from 12 psia to design pressurc’) accomplishment of mitigation
inerted containment plants)
Containmient Effluent? Radio- I0'6'uCi/cc to 10°2 1 Cifec 389 Detection of actual breach; accom-
activity - Noble Gases (from plishment of mitigation: verifica-
identificd release points includ. tion .
ing Standby Gas Treatment
System Vent)
Radiation Exposure Rate? (in- 107! R/hr to 104 R/hr 27 Indication of breach

(

( 0 TABLE 1 {Continued)

side buildings or areas, ¢.g.,
auxiliary building, fuel hand-
ling building, secondary con-
tainment, which are in direct
contact with primary con-
tainment where penetrations
and hatches are {ocated)

aProvulon: should be made to monitor all identifled pathways for release of gaseous radiosctive materisls to the environs in conformance
with General Design Criterion 64. Monlitoring of indlvidual effluent streams {s only required where such streams are releassd directly into the
environment, If two or more streams are comblined prior to release from s common discharge polnt, monitoting of the combined stream {s
considered to meet the intent of this regulatory gulde provided such monitoring has s range adequate to messute worst-case relesses.

9Moulmu should be capable of detecting and measuring radiosctive us effluent concentrations with composltions ranging from fresh
equllibrium noble gas flssion product mixtures to 10-day-old mixtures, with overall system sccuracles within a factor of 2. Effluent concentra-
tions may be sxpressed in terms of Xe-133 squivalents or in terms of any noble gas nuclide(s). It is not expected that a singls monitoring device
-.will have sufficlent range to encompass the entice range provided la this regulatory gulds and that multiple oom‘roumu or systems will be
+ needed. Existing equipment may be usad.to monitor any portion of the ststed rangs within the equipment design rating. .o
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Variable
TYPE C {Continued)

Containment {Continued)

TABLE 1 {Continued)

Range

Effluent Radioactivity? - Noble  10°® |Cifce to 102 |Cifce

Gases (from buildings as
indicated above)

Category (see
Regulatory
Position 1.3)

29

Purpose

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 arc to help the operator make appropriate decisions in using the individuol sys-
tems important to safety in mitigating the consequences of an accident.

Condensate and Feedwater
System )

Main Fecdwater Flow
Condensate Storage Tank Level

Primary Containment-Related
Systems

Suppression Chamber Spray
Flow

Drywell Pressure?

Suppression Pool Water Level

Suppression Pool Water
Temperature

Drywell Atmosphere
Temperature

Drywell Spray Flow
Main Steam System

Main Stcamline Isolation
Valves® Leakage Control
System Pressure

Primary System Safety Reliefl
Valve Positions, Including ADS
or Flow Through or Pressure
in Valve Lines

-

0 to 110% design flow'®

Bottom to top

0 to 110% design flow'®

12 psia to 3 psig

0 to 110% design pressurc®

Top of vent to top of weir well

30°F to 230°F
40°F 1o 440°F°

0 to 110% design flow!®

0to 15" of water
0 to 5 psid

Closed-not closed or 0 to 50 psig

. thn flow s the maximum flow snticipated in normal operstion.
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Detection of operation: analysis of
cooling

Indication of available water for
cooling

To monitor operation

To monitor operation

To monitor operation

To monitor operation
To monitor operation

To monitor operation

To provide indication of pressure
boundary maintenance

Detection of accident; boundary
integrity indication
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Variable
TYPE D (Continued)
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

C

RHR System Flow

RHR Heat Exchanger Outlet
Temperature

Cooling Water System

Cooling Water Tempcrature to
ESF System Components

Cooling Water Flow to ESF
System Components

Radwaste Systems

High Radioactivity Liquid Tank
Level

Ventilation Systems

Emergency Ventilation Damper
Position

Power Supplies

Status of Standby Power and
Other Energy Sources Important

to Safety (hydraulic, pneumatic)

"smu Indication of all Standby Rower a.c. buses, d.c. buses, Inverter output buses, and pnsumatic supplies.

TABLE 1 (Continued)

Range

Top to bottom

Open or closed

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

0 to 110% design flow!®

Bottom to top

O to 1107 design flow!?

32°F to 350°F

32°F to 200°F

0 to 110% design flow!?

Top to bottom

Open-closed status

Voltages, currents, pressures
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Category (see
Regulatory

Position 1.3}

t9

Purpose

To monitor operation
To monitor status

To monitor operation
To monitor operation
To monitor operation
To monitor operation
To monitor opcration

To monitor operation

To monitor operation ( |

To monitor operation |
To monitor operation

To monitor operation
To monitor operation
To mpnitor operation

To monitor system status
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TABLE 1 (Continued)

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

Variable
Containment Radiation

Primary Containment Arca
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 safcty)

Airborne Radioactive Materials
Released from Plant

Noble Gases and Vent Flow Rate

¢ Drywell Purge, Standby Gas
Treatnient System Purge
(for Mark [ and U plants)
and Secondary Contain-
ment Purge (for Mark {11
plants)

¢ Sccondary Containment
Purge (for Mark 1, U, and
I plants)

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

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

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

Range.

1 R/hrto 10 R/hr

107! R/hr to 10% R/hr for Mark |
and Il containments

1 R/hr to 107 R/hr for Mark 11
containment

10°! R/hr to 10% R/hr

10°® 1Cifcc to 10% 1Cifce

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

10°8 1Cifcc to 104 1Cifee

0 to 110% vent design Now'®
(Not nceded if effluent discharges
through common plant vent)

10°¢ 1Cifcc to 10* 1Cifee

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

10°® 1Cifce to 103 1Cilce
0 to 110% vent design flow!®

(Not needed if effluent discharges
through common plant vent)

10°¢ 1Cifce to 10% \Cifec
0 to 110% vent design flow!®

106 1Cifce to 104 (Cifcc
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Category (see
Regulatory

Position 1.3)

'6.7

29

29

Purpose

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 releasese
rclease assessiment

Detection of significant releases:
rclease assessment :

Detection of significant releases:
relcase assessment; long-term
surveillance

Detection of significant releases;
release assessment; long-term
surveillance
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Variable
TYPE E (Continued)

Airborne Radioactive Materials
Released from Plant (Continued)

Noble Gases and Vent Flow
Rate (Continued)

« All Other Identified Release
Points

Particulates and Halogens

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

Envitons Radiation and Radio-
activity

Radiation Exposure Meters
{continuous indication at
* fixed locations)

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

Plant and Environs Radiation
(portable instrumentation)

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

12 i ollection of representative samples followed

de information regarding release of radioactive halogens and particulates. Continuousc < A

by oma?;°|f§3:'u§i'y‘ (r::e"n‘ntx;‘:nc:u‘ of iamples for mﬂfhnlo;em and palnI%uln‘tes.nThe d“‘5",‘:'?8,‘,’:4‘::,’3&'??}2; gn&:;:g.oarng ‘;ir;:‘l’)a(::::
time at sampler design ow, an average {

B'urpota ey eantepTa Ll s :'65 l;?(\:l/::c of 3uﬂcuh{e tadiciodines and particulates other thsn radiolodines, and an

TABLE 1 (Continued)

Category (see
Regulatory
Range Position 1.3)
1076 \Cifce 10 10? 1Kifce 29

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

107 1Cifee to 10? 1Cifce
0 to 110% vent design flow!©

Range, location, and qualifica-
tion criteria to be developed to
satisfy NUREG-0654, Section
11.H.5b and 6b requirements for
emergency radiological monitors

10 1Cifec to 10" 1Cifec

103 R/hr to 10° R/hr, photons 314
10°3 rads/bir to 10* rads/hr, beta
radiations and low-energy photons

Multichannel gamma-ray 3
spectrometer

gaseous or vapor form, an average concentration o
averasge gamma photon energy of 0.5 MoV per disintegration.

1:’Fm estimating release rates of radiosctive materials relessad durlng an accldent,

3o monitor radistion and airbomme radiosctivity concentrations In many sreas throughout the facility and the site environs where it {s

impractical to install stationsry moalt

capabdle of covering both normal and sccident levels.

1.97-14

Purpose

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

.

Detection of significant releascs;
release assessment: long-tern
surveillance

Verify significant releases and local
magnitudes

Release assessment: analysis

Release asscssment: analysis

Release assessment: analysis

(






TABLE 1 (Continued)

( @ Cm;gory (see

Regulatory
Variable Range Position 1.3) Purpose
TYPE E (Continued)
Meteorology ! S
Wind Direction 0 to 360° (#5° accuracy with a 3 Release assessment
aeflection of 15°). Starting specd
0.45 mps (1.0 mph). Damping ratio
between 0.4 and 0.6, distance con-
stant < 2 meters
Wind Speed 0 to 30 mps (67 mph) 20.22 mps 3 Release assessment
(0.5 mph) accuracy for wind speeds
less than 11 mps (25 mph) with a
starting threshold of less than
0.45 mps (1.0 mph) . .
Estimation of Atmos- Based on vertical temperature 3 Releasc assessment
pheric Stability difference from primary system, ’

.5°C to 10°C (-9°F to 18°F) and
#0.15°C accuracy per 50-meter
intervals (20.3°F accuracy per
164-foot intervals) or analogous

range for alternative stability
k estimates

Accident Sampling! ¢ Capa- °
bitity (Analysis Capabil-

ity On Site)

Primary Coolant and Sump Grab Sample 3417 Release assessment; verification;
analysis

* Gross Activity 10 1Ci/ml to 10 Ci/ml

» Gamma Spectrum (Isotopic Analysis)

¢ Boron Content 0to 1000 ppm

» Chloride Content 0to 20 ppm

+ Dissolved tlydrogen or 0 to 2000 cc(STP)/ke

Total Gas'®

« Dissolved Oxygen'? 0 to 20 ppm

. pH ltol13

Containment Air Grab Sample 3¢ Release assessment; verification;
analysis

e Hydrogen Content 0to 10%

0 to 30% for inerted containments
* Oxygen Content 0to 30%
¢ Gamma Spectrum (Isotopic analysis)

ls(.iuldme:c on meuoroloi,m mcuunmcnu is being developed in a Proposed Revislon 1 to Regulatory Gulde 1.23, *Metoorological
Programs in Support of Nuclear

“Thc time for taking and analyzisig samples should be 3 hours or less from the time the declzlon is made to sample, except for chloride
which should be within 24 hours.

17An tnetatted capabllity should be provided foe obtdnlng contsinment sump, ECCS pump room sumps, snd other similar suxiliary
bu_lldln; surnp UQuld umple‘.

APPUI on.ly to pdmuy ::oolmt. pot to sump.
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TABLE 2

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 evenls. Primary information is informa-
tion that is essential for the direct accomplishment of the spccified 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 docs not preclude it from being included as Type B, C, D, or K or vice versa.

Category (see
Regulatory
: Variable ) Range Position 1.3) Purpose
Plant specific Plant specific 1 Information required for operator

action

TYPE B Variables: those variables that provide information to indicate whether plant safety functions arc 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. Xey variables are indicated by design and qualification Category 1.

@activity Controf

Neutron Flux 10°%% to 100% full power 1 IFunction 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- 50°F to 750°F 1 Function detection: accomplishment

ature of mitigation: verification: long-term
surveillanee

RCS Cold Leg Water Temper- 50°F to 750°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

CE plants) of mitigation; verification; long-term

surveillance

¢

I\Whers & variable ls listed for mors than one purposs, the lnstrumentation requirements may be integrated md only one measurement provided.
2'I'ho maximum value may bo revised upward 10 satisfy ATWS requirements.
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Variable
TYPE B (Continued)
Core Cooling (Continued)

Core Exit Temperature!

Coolant Level in Reactor

Degrees of Subcooling

Maintaining. Reactor Coolant

System Integrity
RCS Pressure!

@

Containment Sump Water
Level!

Containment Pressure!

Maintaining Containment
Integrity

Containment Isolation Valve
Position (excluding check valves)

Containment Pressure!

TABLE 2 (Continued)

200°F to 2300°F (for operating
plants - 200°F to 1650°F)

Bottom of core to top of vessel

200°F subcooling to
35°F superheat

0 to 3000 psig (4000 psig for
CE plants) .

Narrow range (sump),

Wide range (bottom of contain-
ment to 600,000-gallon level
equivalent)

0 to design pressure?® (psig)

Closed-not closed

10 psia to design prcssurc‘

Category (see
Regulatory

33

1
(Dircct-
indicating or
recording
device not
needed)

2
(With con-
firmatory
operator
procedures)

Verification

Verification; accomplishment of
mitigation

Verification and analysis of plant
conditions

Function detection: accomplishiment
of mitigation

Function detection; accomplishment

of mitigation; verification

Function detection; accomplishment
of mitigation: verification
Accomplishment of isolation

Function detection: accomplishment
of mitigation; verification

3A minimum of four measurements per quadrant is required for opezation. Sufficient number should be installed to account for attrition.

(Replacement instrumentation should most the 2300

range provision,

4De:lm pressure is that value corresponding to ASME code values that are obtsined at or below code-allowable values for material design

stress.
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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-

TABLE 2 (Continued) .

tainment, .
Category (see
Regulatory
Variable Range Position 1.3_)_ Purpose

Fuel Cladding

.

Core Exit Temperature! 200°F to 2300°F (for operating i3 Detection of potential for breach:

plants - 200°F to 1650°F) accomplishment of mitigation; long-
term surveillance

Radioactivity Concentration or  1/2 Tech Spec limit to 100 times 1| Detection of breach

Radiation Level in Circulating Tech Spec limit, R/hr

Primary Coolant

Analysis of Primary Coolant 10 Cifgm to 10 Ci/gm or 3% Detail analysis; accomplishment of

(Gamma Spectrum) TID-14844 source term in mitigation; verification: long-term
cooliant volume surveillance

Reactor Coolant Pressure
Boundary

RCS Pressure! 0 to 3000 psig (4000 psig for CE 12 Detection of poteniial for or actual

plants) breach; accomplishment of mitiga-
tion: long-term surveillance

Containment Pressure! 10 psia to design pressure® psig 1 Detection of breach: accomplishment
(5 psia for subatmospheric of mitigation; verification; long-term
containments) surveillance

Containment Sump Water Narrow range (sump), 2 Detection of breach; accomplishment

Level! Wide range (bottom of containment 1 of mitigation: verification; long-term
to 600,000-gal leve] equivalent) surveillance

Containment Area Radiation® 1 R/hr to 10% R/hs 367 Detection of breach: verification

Effluent Radioactivity - Noble 1078 1Cifce to 1072 1Cifcc 38 Detection of breach; verification

Gas Effluent from Condenser
Air Removal System Exhaust?

»

"’Sampllnx or monltoring of radioactive liquids and gsses should be performed in 3 manner thst ensures procurement of representative

samples. For gases, the criteria of ANSI N1 3.1 should be applied. For liquids, provisions should be made for tampling ftom well-mixed turbulent
zones, and sampling lines should be designed to minimize plateout or deposition. For safe and convenient sampling, the pravisions should include:

8. Shielding to maintsin radiation doses ALARA, .

b. Sample containers with container-tampling port connector compatibility,

¢. Capability of sampling under ﬁdmcy system pressure and negative pressures,
d, Handling and transport capability, and

¢. Prearrangement for snslysis snd interpoestation.

‘Mlnlmum of two monitors st widely ssparated tocstions.

k]
Detectors thould respond to gammas radiation photons within any energy rangs from 60 keV to 3 MoV with an energy response sccurscy o
220 percent at any specific pbotoo_cmm from 0.1 %v 10 3 MeV. Overall system accuracy should be within s factor of 2 over the entire range

N
Monitors should be cspable of detecting snd messuring radiosctive ous sfflusnt concentrations with composltions ranging from fres
;wmbﬂum noble gas ﬂsdmppcoduct mixiures to lo-dlrots mixtures, with overall system sccuracies within a factor of 2. sm\ﬂrﬁ concentr
tions may be expressed In terms of Xe-133 squivalants or in terms of sny nobdle nuclide(s). It is not sxpected that a single monitoring devi-
will have sufficient rangs to encompass the entire rangs provided in this regulatory guide and that multiple :om&ononu of systems will *

needed. Existing equipment may be used to monitor any portion of the stated range within the squipment design rating.

1.07.18



Y



L. e

i

Variable

TYPE C (Continued)
Containment

RCS Pressure!

Containment Hydrogen
Concentration

Containment Pressure'

Containment Effluent Radio-
activity:-- Noble Gases from
Identified Release Points!

Radiation Exposure Rate (in-
side buildings or areas, ¢.g.,
auxiliary building, reactor
shicld building annulus, fuel
handling building, which are
in direct contact with primary
containment where penetra-
tions and hatches are located)'

Effluent Radioactivity! - Noble
Gases (from buildings as
indicated above)

TABLE 2 (Continued)
Category (see
Reguiatory
Range Position 1.3)

0 to 3000 psig (4000 psig for
CE plants)

0 to 10% (capable of operating
from 10 psia to maximum design
pressure?)

0 to 30% for ice-condenser-type
containment

10 psia pressure to 3 times design
pressure? for concrete; 4 times
design pressure for steel (5 psia
for subatmospheric containments)

10°¢ 1Cifcc to 1072 1Cifec

107! R/hr to 10° R/hr

10°¢ \Ci/ce to 10* 1Cifce

8.9

(V]

Purpose

Detection of potential for breach;
accomplishment of mitigation

Detection of potential for breach;

accomplishment of mitigation;
long-term surveillance

Detection of potential for or‘actual
breach: accomplishment of mitiga-
tion

Dcetection of breach; accomplish-
ment of mitigation; verification

Indication of breach

.

Indication of breach

TYPE D Variables: those variahles that provide information to indicate the operation of inddividual safety systems and other
systemns 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.

Residual Heat Removal (RHR)
or Decay Heat Removal System

RHR System Flow

RHR Heat Exchanger Outlet
Temperature

g

-

v 4

environment, If

with General Design Criterion 64. Monlitoring of Individual
two or moce streams ars combined prior

0 to 110% design flow!®

32°F to 350°F

mDnlm flow Is the maximum Tlow mdd_paud in normal operstion.

1.97-19

to releass from & common

[ )

.

To monitor operation

To monitor opgntion and for analysis

9Provklom should be made to monltor all Identifisd pathways for release of geseous radlosctive materials to the environs in conformance
effluent streams is only requiced where such streams ars relessed dirsctly Into the
dlscharge polnt, monitoring of the combined stream is
considersd to mest the Intent of this regulatocy gulde provided such monltocing has & rangs adequate to measurs worst-cass releases. .






Variable

TYPE D (Continued)
Safety Injection Systems

Accumulator Tank
Level and Pressure

Accumulator Isolation Valve
Position

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

Refueling Water Storage Tank
Level

Primary Coolant System

Reactor Coolant Pump Status

(G Primary System Safety Relicf

Valve Positions (including
PORYV and code valves) or
Flow Through or Pressurc in
Relief Valve Lines

Pressurizer Level

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

Secondary System (Steam
Generator)

Steam Generator Level

Steam Generator Pressure

Safety/Relief Valve Positions
or Main Steam Flow

( Main Feedwater Flow

TABLE 2 (Continued)

Category (see
Regulatory
Position 1.3)

Range

10%: to 90% volume
0 to 750 psig

Closed or Open

0 to 110% design flow'®
0 to 110% design flow!°
0 to 110% design flow'®

Top to bottom

Motor current

Closed=-not closed

Bottom to top

Electric current
Top to bottom
S0°F to 750°F

0 to design prcssurc'3

From tube sheet to separators
From atmospheric pressure

to 20% above the lowest safety
valve setting

Clossd-not closed

0 to 110% design flow!®

1.97-20
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‘Purpose

To monitor operation
Operation status |

To monitor operation
To monitor operation
To monitor operation

To monitor opcration

To monitor operation

Operation status; to monitor for (
loss of coolant

To ensure proper operation of
pressurizer .

To determine operating status
To monitor aperation
To monitor operation

To monitor operation

To monitor operation ,

To monitor operation

To monitor operation

To monitor operation (






TABLE 2 (Continued)

(‘B Category (see

Regulatory
Variable - Range Position 1.3) Purpose

TYPE D (Continued)

Auxiliary Feedwater or Emer-
gency Feedwater System

Auxiliary or Emergency Feed- 0 to 110% design flow'® 2 To monitor operation
water Flow (1 for B&W
plants) l

Condensate Storage Tank Plant specific 1 To ensure water supply for auxiliary
Water Level 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.)

Containment Cooling Systems
Containment Spray Flow 0 to 110% design flow'® 2 To monitor aperation

Heat Removal by the Contain- . Plant specific
ment Fan Heat Removal System

to

To monitor operation

Containment Atmosphere 40°F to 400°F 2 To indicate accomplishment of cooling
Temperature )

(, ' Containment Sump Water 50°F to 250°F 2 To monitor operation
Temperature

Chemical and Volume Control
System

Makeup Flow- In 0 to 110% design flow'®

2

To monitor operation i’

[ )

Letdown Flow - Out 0 to 110% design flow!° To maonitor uperation

Volume Control Tank Level Top to hottom

[ ]

To monitor operation

Cooling Water System

Component Cooling Water 32°F to 200°F
Temperature to ESF System

1)

To monitor opcration

[ )

Component Cooling Water Flow 0 to 110% design flow} ©

To monitor operation
to ESF System

Radwaste Systems

High-Level Radioactive Liquid  Top to bottom 3 To indicate storage volume
Tank Level , - )

Radioactive Gas Holdup Tank 0 to 150% design pressure®
Pressure

To indicate storage capacity

'S
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Varisble Range

TYPE D (Continued)
Ventilation Systems

Emergency Ventilation Damper  Open-closed status

Position
Power Supplies

Status of Standby Power and Voltages, currents, pressures
Other Energy Sources Import-

ant to Safety (hydraulic,
pneumatic)

TABLE 2 (Continued)

Category (see
Regufatory
Position 1.3) Purpose
2 To indicate damper status

211 To indicate 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 relcases.
Containment Radiation

Containment Arca Radiation - ! R/hrto 107 R/hir

m High Range!

Area Radiation
Radiation Exposure Rate! 10! R/hrto 10% R/hr
(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

107 1Cifee to 10% 1Cifee

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

« Containment or Purge
Effluent’

1078 1 Ci/ce to 104 1Cifee

+ Reactor Shield Building
0 to 110% vent design flow!?

Annulus® (if in design)

(Not needed if effluent discharges

through common plant vent)

o Auxiliary Building! 107 1Cifcc to 10% yCifec

(including any building 0 to 110% vent design flow'®
vontaining primary system (Not needed if effluent dischurges
gases, e.g., waste gas decay through common plant vent)
tank)

"sum indication of ail Standby Power 8.¢. buses, d.c. buses, lnvectes ou

1.97-22

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

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

28 Detection of significant releases:
release assessmoent

28 Detection of significant  releases:
release assessment

28 Detection of significant releases;

release assessment; long-term
survelllance

tput buses, and pneumatic suppliss.

(
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Varisble

Type € (Continued)

Airborne Radioactive Materials
Released from Plant (Continued)

Noble Gases and Vent Flow
Rate (Continued)

TABLE 2 (Continued)

Range

Category (see
Regulatory

Position 1.3}

o Condenser Air Removal 10" \Cifec to 105 1Cifec 28 Detection of significant releases;

System Exhaust? 0 to 110% vent design flow!® release assessment
,  (Not needed if effluent discharges
through common plant vent)

o Common Plant Vent or Multi- 107 1Ci/cc to 10% 1Ci/cc 28 Detection of significant releases;
purpose Vent Discharging 0 to 110% vent design flow!® release assessment; long-term .
Any of Above Releases (if surveillance
containment purge is
included) 10" 1Cifcc to 10* 1Cifce

s Vent From Steam Gen- 10”! 1Ci/ec to 10* 1Cifec 212 Detection of significant releases:
erator Safety Relief Valves  (Duration of releases in seconds release assessment .

" or Atmospheric Dump and mass of steam per unit time) b
Valves 5

« All Other Identified Release 107 WCi/cc to 10% 1Cifec 28 Detection of significant rcleases;
Points 0 to 110% vent design flow!® release assessment; long-term

(Not needed if effluent discharges surveillance
through other monitored plant
vents)
Particulates and Halogens
* All Identified Plant Release 1573 1Ci/cc to 10? \Cifcc 313 Detection of significant releases;

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

0 to 110% vent design flow! 0

release assessment; long-term
surveillance

12E¢fluent monlitors for PWR steam safety valve discharges and stmospheric steam dump valve discharges should be capadle of approxi-
mately linear responss to gamma radiation photons with energies from spproximately 0.5 MeV to 3 MeV, rall system accuracy should be
within a factor of 2. Calibration sources should fall within the range of spproximately 0.5 MeV to 1.5 MeV (e.g., Cs-137, Mn-54, N3-22, and

0). Effluent concentrations should be oxpressed in terms of any gamma-emitting nobdle f“ nuclide within the specified energy range. Calcu-
lationsl methods should be provided for estimating concurrent releases of low-energy noble gases that cannot be detected or measured by the
methods or techniques smployed for monitoring.

13‘l'o provide information regarding'relesse of radlosctive halogens and lculstes. Continuous collection of re ntative ssmplos followed

by onsite laboratory measurements of ssmples for radiohalogons and culates. The design envelope for shlelding, handling, and analytical

es should sssume 30 minutes of integrated umpﬂng time at sampler design flow, an averags concentration of 10* UCi/cc of radiolodines

gaseous or vapor form, an aversge cancentration of 10° 1Cl/cc of particulate radiolodines and particulates other than radiolodines, and an
sverage gammas photon ensrgy of 0.5 MV per disintegration.
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Variable
TYPE E (Continued)

Environs Radiation and Radio-
activity

Radiation Exposure Meters
(continuous indication at
fixed locations)

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

Plant and Environs Radiation
(portable instrumentation)

Plant and Environs Radio-

activity (portable instru-
mentation)

¢

-

Meteorology! ¢

Wind Direction

Wind Speed

Estimation of Atmos-
pheric Stability

TABLE 2 (Continued)

Category (see
Regulatory
Range Position 1.3) Purpose
Range, location, and qualifica- Verify significant releases and local
tion criteria to be developed to magnitudes
satisfy NUREG-0654, Section
11.H.5b and 6b requirements for
emergency radiological monitors
10" 1Cifcc to 10°3 1Cifce 314 Release assessmént; analysis

1073 R/hr 10 10° R/ar, photons 1. Release assessment, analysis
10"3 rads/hr to 10° rads/hr. beta 318

radiations and low-energy photons

Multichannel gamma-ray 3 Release assessment; analysis
spectrometer
0 to 360° (5° accuracy with a 3 Release assessment

deflection of 15°). Starting speed
0.45 mps (1.0 mph). Damping ratio
between 0.4 and 0.6, distance con-
stant <2 meters

0 to 30 mps (67 mph) #0.22 mps 3 Release assessment
(0.5 mph) accuracy for wind specds

less than 11 mps (25 mph) with a

starting threshold of less than

0.45 mps (1.0 mph)

Based on vertical temperature 3 Release assessment
difference from primary system,

-5°C to 10°C (-9°F to 18°F) and

#0.15°C accuracy per SO-meter

intervals (20.3°F accuracy per

164-foot intervals) or analogous

range for alternative stability

estimates

Mo sstimating releass rates of radioactive materisls relessed during an sccident.

”‘l‘o monitor radistion and alrborne radiosctivity concentrations ln many arsas throughout the facllity and the site oav!toas where it is
‘mpractical to install stationsry monitors capable of covering both normal and accident lovels.
“Msteorological ‘

“Gu!dmco on mctootologql momgmcna is being developed In a Proposed Revision § to Regulstory Guido 1.23,

Promtm in Support of Nucls

Tt 1rRIved LAY sdln

«
‘. D

D N S
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Variable

TYPE E (Continued)

Accident Samplingl 7 Capa-
bility (Analysis Capabil-
ity On Site)

Primary Coolant and Sump

*

Gross Activity
Gamma Spectrum
Boron Content
Chloride Content
Dissolved Hydrogen

or Total Gas'®
Dissolved Oxygzen' 9
pH

Containment Air

Hydrogen Content

Oxygen Content
Gamma Spectrum

” The time for takin snd unlyun; samples should be 3 hours o less from the time the declsion i3 made to sampls, except for chlocide

ch should bs within 24

“An installed capnb{my should be provldcd for obtaining contalament wmp. ECCS pump room sumps, and other similar aunillary

g sump lquid samples.

TABLE 2 {Continued)

Grab Sumple

10 1Ci/mti to 10 Ci/ml
(Isotopic Analysis)

0 to 6000 ppm

0to 20 ppm

0 to 2000 cc(STP)/kg

0 to 20 ppm
1tol3

Grab Sample

0to 10%

0 to 30% for ice condensers

0to 30%
(Isotopic analysis)

‘-’ "Appllu only to primary coolant, not to sump.

1.97-25

Category (see
Reguiatory

Position 1.3)

35.!8

Purpose

Relcase assessment: vensication.
analysis

Release assessment: verific :mun'.
analysis
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1. PROPOSED ACTION:'

Loy

oo

1.1 Description

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 conditions
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 postulated accidents.
This revision to Regulatory Guide 1.97 proposes to improve
the guidance for plant and environs monitoring during and
following an accident, including extended ranges for some
instruments to account for consideration of degraded core
cooling.

1.2 Need

Regulatory Guide 1.97 was issued -as an effective guide
in August 1977. At the time the guide was issued, it was
recognized that more specific guidance than that contained
in the guide would be required. However, the difficulty

developing the guide to the point where it could be |

anitially issued was evidence that experience in using the
guide as it then existed was essential before further develop-
ment of the guide would be meaningful.

Therefore, in August 1977, the staff initiated Task
Action Plan A-34, “Instruments for Monitoring Radiation
and Process Variables During an Accident.” The purpose of
the task action plan was to develop guidance for applicants,
licensees, and staff reviewers concemning implementation of
Regulatory Guide 1.97. Such effort would provide a basis
for revising the guide.

When the staff was ready to issue the results of the Task
Action Plan A-34 effort, the accident at TMI-2 occurred.
Subsequently, the TMI-2 Lessons Learned Task Force has
issued its “*Status Report and Short-Term Recommendations,"
NUREG-0578. This report, along with the draft Task
Action Plan A-34 report, Draft 1 of Regulatory Guide 1.97
(dated April 12, 1974), and Standard ANS4.S, provides
ample basis for revising Regulatory Guide 1.97.

1.3 Value/Impact of Proposed Action
1.3.1 NRC Operations

Since a list of sclected variables to be provided with
trumentation to be monitored by the plant operator
during and following an accident has not beea explicitly
agreed to fn the past, the proposed action should result in
more effective effort by the staff In reviewing applications
for construction permits and operating licenses. The proposed

ws VALUE/IMPACT STATEMENT

action will establish an NRC position by taking advantage
of previous staff effort (1) in completing a generic activity
(A-34), (2) in evaluating the lessons learned from the TMI-2
event (NUREG-0578), and (3) in conjunction with effort in
developing a national standard (ANS-4.5). For future
plants, the staff review will be simplified with guidance
contained in the endorsed standard developed by a voluntary
standards group and in the regulatory guide, which includes
a list of variables for accident monitoring. Efforts by the
staff to implement Revision 1 to Regulatory Guide 1.97
have been fraught with frustration and mect with delays

because the guide was adjudged by licensces to be vague”

and ambiguous. Revision 2 eliminates the problems encoun-
tered with Revision 1 because it provides a minimum set of
variables to be measured and hence gives more guidance in
the selection of accident-monitoring instrumentation.
Consequently, there will be no significant impact on the
staff, There will, however, be effort required to review each
operating plant and each plant under review to assess
sonformance with Regulatory Guide 1.97.

1.3.2 Other Government Agencies

Not applicable, unless the government agency is an
applicant.

1.3.3 Indunry\

The proposed action establishes a more clearly defined
NRC position with regard to instrumentation to assess plant
and environs conditions during and following an accident
and therefore reduces uncertainty as to what the staff
considers acceptable in the area of accident monitoring.
Most of the impact on industry will be in the area of
providing instrumentation to indicate the potential breach
and the actual breach of the barriers to radioactivity
release, i.c.,
and containment. Some instruments have extended ranges
and others have higher qualification requirements. There
will be additional impact due to herétofore unspecified
variables to be monitored (i.e., water level in reactor for
PWRs and radiation level in the primary coolant water for

PWRs and BWRs) that have been identified during the-

evaluation of TMI-2 experience and will require development.

Attempts were made during the comment period to
determine the cost impact on industry for future plants and
for backfitting existing plants. Estimates ranged from
$4,000,000 to over $20,000,000. The higher estimates
undoubtedly charged all accident-monitoring instrumenitation
to Revision 2 to Regulatory Guide 1.97. This should not be
the case. The requirement for accident monitoring hus
always been a part of the regulations. Conscquently the
impact of Revision 2 to Regulatory Guide 1.97 should only
be tho-delta added by Revislon 2. A conservative estimate
of the increasé in requirements are the additions of Type C
measwgoments and the upgrading of some of the Type B

1.97-26

fuel cladding, reactor coolant pressure boundary. °






measurements to higher qualification of the.instrumentation.
There are 17 unique Type B and C variables to be measured
for PWRs, less for BWRs., A conservative average cost for
each measurement is-$130,000 making a total cost impact
of $2,210,000. If tﬁr igure were doubled to account for
overhead costs and y¥out a 15 pescent contingency added,
the cost impact wppld be about $5,000,000. This cost
estimate is the same Tor operating plants as for plants under
construction and future plants, While it is recognized that
for operating plants the costs associated with backfitting
are generally higher than the costs associated with new
plants, some concessions are made in some requirements as
a result of existing licensing commitments lhat bring the
cost estimate to about the same value.

1.3.4 Public

The proposed action will improve public safety by
ensuring that the plant operator will have timely information
to take any necessary action to protect the public.

No impact on the public can be foreseen,
1.4 Decision on Proposed Action

As previously stated, more definitive guidance on
instrumentation to assess plant and environs conditions
during and following an accident should be given,
2. TECHNICAL APPROACH

This section is not applicable to this valuefimpact
statement since the proposed action js 3 revision of an
cxisting rcgulatory guide, and there are no alternatives
to providing the plant operator with the required information.

3. PROCEDURAL APPROACH

Previously discussed.

-

4, STATUTORY CONSIDERATIONS
4.1 NRC Authority

Authority for this guide would be derived from the
safety requirements of the Atomic Energy Act, In particular,
Criterion 13, Criterion 19, and Criterion 64 of Appendix A
to 10 CFR Part 50 require, in part, that instrumentation be
provided to monitor variables, systems, and plant environs
to ensure adequatc safety.

4,2 Need for NEPA Assessment

The proposed action is not a major action as defined in
paragraph 51.5(a}10) of 10 CFR Part 51 and does not
require an environmental impact statement.

5. RELATIONSHIP TO OTHER EXISTING OR PROPOSED
REGULATIONS OR POLICIES

No conflicts or overlaps with requirements promulgated
by other agencies are foreseen. This guide does include the
variables to be monitored on site by the plant operator in
order to provide necessary information for etpenency
planning. However, information on emergency plaghing and

its relationship to other agencies is provided where.
Implementation of the proposed action is assed in
Section D of this revision, .

6. SUMMARY AND CONCLUSIONS

Revision 2 to Regulatory Guide 1.97, ““Instrumentation
For Light-Water-Cooled Nuclcar Power Plants to Assess
Plant and Environs Conditions During and Following
an Accident. should be issucd.

«
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1] be Iimplemented within 30
onths of NRC approval. Other modi-
}?catlons requiring NRC approval prior
installation shall be implemented
{thin 6 months after NRC approval.
(e) Nuclear power plants licensed to
operate after January 1, 1979, shall
complete all fire protection modifica.
tions needed to satisfy Criterion 3 of
pendix A to this part in accordance
with the provisions of their licenses.

{45 FR 76610, Nov. 19, 1980)
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§50.49 Environmental qualification of
electric equipment important to safety
for nuclear power plants.

(a) Each holder of or each applicant
for a license to operate a nuclear
power plant shall establish a program
for qualifying the electric equipment
defined in paragraph (b) of this sec-
tion. ‘

(b) Electric equipment important to
safety covered by this section is:

(1) Safety-related electric equip-
ment:* This equipment is that relied
upon to remain functional during and
following design basis events to ensure
) the integrity of the reactor coolant
pressure boundary, (i) the capability
to shut down the reactor and maintain
it in a safe shutdown condition, and
({if) the capability to prevent or miti-
gate the consequences of accidents
that could result in potential offsite
exposures comparable to the 10 CFR
Part 100 guidelines. Design basis
events are defined as conditions of
normal operation, including anticipat-
ed operational occurrences, design
basis accldents, external events, and
natural phenomena for which the
plant must be designed to ensure func-
tions (f) through i) of this para-
graph.

(2) Nonsafety-related electric equip-
ment whose failure under postulated
environmental conditions could pre-
vent satisfactory accomplishment of
safety functions specified in subpara-
graphs (1) through (iif) of paragraph

3 Safety-related electric equipment is re.
ferred to as “Class 1E” equipment in IEEE
323-1974. Copies of this standard may be ob-
tained from the Institute of Electrical and
Electronics Engineers, Inc., 345 East 47th
Street, New York, NY 10017.

§ 50.49

(b)(1) of this section by the safety-re-
lated equipment.

(3) Certain post-accident monitoring
equipment.+

(c) Requirements for (1) dynamic
and seismic qualification of electric
equipment important to safety, (2)
protection of electric equipment im-
portant to safety against other natural
phenomena and external events, and
(3) environmental qualification of elec-
.tric equipment important to safety lo-
cated in a mild environment are not
included within the scope of this sec-
tion. A mild environment is an envi-
ronment that would at no time be sig-
nificantly more severe than the envi-
ronment that would occur during
normal plant operation, including an-
ticipated operational occurrences.

(d) The applicant or licensee shall
prepare a list of electric equipment im-
portant to safety covered by this sec-
tion. In addition, the applicant or li-
censee shall include the following in-
formation for this electric equipment
}xlrlxport.ant to safety in a qualification

e: ,

(1) The performance specifications
under conditions existing during and
following design basls accidents.

(2) The voltage, frequency, load, and
other electrical characteristics for
which the performance specified in ac-
cordance with paragraph (d)1) of this
section can be ensured.

(3) The environmental conditions,
including temperature, pressure, hu-
midity, radiation, chemicals, and sub-
mergence at the location where the
equipment must perform as specified
in accordance with paragraphs (dX1)
and (2) of this sectfon. .

(e) The electric equipment qualifica-
tion program must include and be
based on the following:

¢ Specific guidance concerning the types
of variables to be monitored is provided in
Revision 2 of Regulatory Guide 1.97, “In.
strumentation for Light-Water-Cooled Nu.
clear Power Plants to Assess Plant and Envi-
rons Conditions During and Following an
Accident.” Copies of the Regulatory Guide
may be purchased through the U.S. Govern-
ment Printing Office by calling 202-275-
2060 or by writing to the U.S. Government
Printing Office, P.O. Box 37082,- Washing-
ton, DC 20013-7082,
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§ 50.49

(1) Temperature and pressure. The
time-dependent temperature and pres-
sure at the location of the electric
equipment important to safety must
_be established for the most severe
design basis accident during or {follow-
ing which this equipment is required
to remain functional.

(2) Humidity. Humidity during
d::dlfn basis accidents must be consid-
e

tion of chemicals used must be at least
as severe as that resulting from the
most limiting mode of plant operation
(e.g., containment spray, emergency
core cooling, or recirculation from con-
tainment sump). If the composition of
the chemical spray can be affected by
equipment malfunctions, the most
gevere chemical spray environment
that results from a single failure in
the spray system must be assumed.

(4) Radiation. The radiation envi-
ronment must be based on the type of
radiation, the total dose expected
during normal operation over the in-
stalled life of the equipment, and the
radiation environment associated with
the most severe design basis accident
during or following which the equip-
ment is required to remain functionsal,
including the radiation resulting from
recirculating fluids for equipment lo-
cated near the recirculating lines and
including dose-rate effects.

(5) Aging. Equipment qualified by
test must be preconditioned by natural
or artificlal (accelerated) aging to its
end-of-installed life condition. Consid-
eration must be given to all significant
types of degradation which can have
an effect on the functional capability
of the equipment. If preconditioning
to an end-of-installed life condition is
not practicable, the equipment may be
preconditioned to a shorter designated
life. The equipment must be replaced
or refurbished at the end of this desig-
nated life unless ongoing qualification
demonstrates that the item has addi-
tional life.

(8) Submergence (if subject to being
submerged).

(7) Syneryistic effects. Synergistic ef-
fects must be considered when these
effects are belleved to have a signifi-
cant effect on equipment performance,

(3) Chemical effects. The composi- .

10 CFR Ch. | (1-1-88 Edition)

(8) Margins. Margins must be ap-
plied to account for unquantified un.
certainty, such as the effects of pro-
duction variations and inaccuracles in
test instruments, These margins are in
addition to any conservatisms applied
during-the derivation of local environ.
mental conditions of the equipment
unless these conservatisms can be
quantified and shown to contain ap-
propriate margins.

(f) Each item of electric equipment
important to safety must be qualified
by one of the following methods:;

(1) Testing an identical item of
equipment under identical conditions
or under similar conditions with a sup-
porting analysis to show that the
gclxulpment to be qualified i3 accepta.

e,

(2) Testing a similar {tem of equip-
ment with a supporting analysis to
show that the equipment to be quali-
{ied is acceptable.

(3) Experience with identical or simi-
lar equipment under similar conditions
with a supporting analysis to show
that the equipment to be qualified is
acceptable.

(4) Analysis in combination with

partial type test data that supports ’

t{le analytical assumptions and conclu-
glons. -

(g) Each holder of an operating l-
cense issued prior to February 22,
1983, shall, by May 20, 1983, identify
the electric equipment important to
safety within the scope of this section
already qualiffied and submit & sched-
ule for either the qualification to the
provisions of this section or for the re-
placement of the remaining electric
equipment important to safety within
the scope of this section. This sched-
ule must establish a goal of {inal envi-
ronmental qualification of the electric
equipment within the scope of this
section by the end of the second refu-
eling outage after March 31, 1982 or
by March 31, 1985, whichever is earli-
er. The Director of the Office of Nu-
clear Reactor Regulation may grant
requests for. extensions of this dead-
line to a date no later than November
30, 1985, for specific pleces of equip-
ment {f these requests are filed on a
timely basls and demonstrate good
cause for the extension, such as pro-
curement lead time, test complica-
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tjons, and installation problems. In ex-
ceptional cases, the Commission itself
consider and grant extensions
peyond November 30, 1985, for comple-
tion of environmental qualification.
The schedule in this paragraph super-
sedes the June 30, 1982, deadline, or
any other previously imposed date, for
environmental qualification of electric
equipment contained {n certain nucle-
ar power operating licenses.
¢h) Each license shall notify the
Commission as specified in §50.4 of
any significant equipment quallfica-
tion problem that may require exten-
sion of the completion date provided
in accordance with paragraph (g) of
this section within 60 days of its dis-

covery.
1) Applicants for operating licenses
ted after February 22, 1983, but
prior to November 30, 1885, shall per-
form an analysis to ensure that the
plant can be safely operated pending
completion of equipment qualification
required by this section. This analysis
must be submitted, as specified in
§ 50.4, for consideration prior to the
granting of an operating license ‘and
must include, where appropriate, con-
sideration of:

(1) Accomplishing the safety func-
tion by some designated alternative
equipment if the principal equipment
has not been demonstrated to be fully
qualified.

(2) The validity of partial test data
l!ll support of the original qualifica-
tion.

(3) Limited use of administrative
controls over equipment that has not
?lee%n demonstrated to be fully quali-

(4) Completion of the safety func-
tion prior to exposure to the accident
environment resulting from a design
basis event and ensuring that the sub-
sequent failure of the equipment does
not degrade any safety function or
mislead the operator.

(5) No significant degradation of any
safety function or misleading informa-
tion to the operator as a result of fall-
ure of equipment under the accident
environment resulting from a design
basis event.

(J) A record of the qualification, in.
cluding documentation in paragraph
(d) of this section, must be maintained

§ 50.50

in an suditable form for the entire
period during which the covered item
i3 installed in the nuclear power plant
or is stored for future use to permit
verification that each item of electric
equipment important to safety covered
by this section:

(1) Is qualified for its application;
and

(2) Meets its specified performance
requirements when it is subjected to
the conditions predicted to be present
when it must perform its safety func-
tion up to the end of its qualified life.

(k) Applicants for and holders of op-
erating licenses are not required to re-
qualify electric equipment important
to safety in accordance with the provi-
sions of this section if the Commission
has previously required qualification
of that equipment in accordance with
“Guldelines for Evaluating Environ-
mental Qualification of Class 1E Elec-
trical Equipment in Operating Reac-
tors,” November 19879 (DOR Guide-
lines), or NUREG-0588 (For Comment
version), “Interim Staff Position on
Environmental Qualification of
Safety-Related Electrical Equipment.”

(1) Replacement equipment must be
qualified in accordance with the provi-
slons of this section unless there are
sound reasons to the contrary.

(48 FR 2733, Jan. 21, 1983, as amended at 49
FR 45576, Nov. 19, 1884; 51 FR 40308, Nov.
8, 1986; 51 FR 43709, Dec. 3, 1986; 52 FR
31611, Aug. 21, 1987}

ISSUANCE, LIMITATIONS, AND CONDI-
TIONS OF LICENSES AND CONSTRUC-
TION PERMITS .

§50.50 Issuance of licenses and construc-
tion permits,

Upon determination that an applica-
tion for a license meets the standards
and requirements of the act and regu-
lations, and that notifications, if any,
to other agencies or bodles have been
duly made, the Commission will issue
a license, or if appropriate a construc-
tion permit, in such form and contain-
ing such conditions and limitations in-
cluding technical specifications, as it
deems appropriate and necessary.
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upon to remala functional] durisg and
following design basis events o ensure
BT ot i oy
3 cap
shat down the seacior and maimain it in
a safe ahutdown candition, and (iil) the
capablility o peavent o mitigats the
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gonsequances of accidents that could
reault in potential offsite exposures
ccmparabie to the guidelines of 30 CFR
Part 100. Design basis events are defined
a3 conditions of normal operation,” *
including anticipated operational
occurrences; design basis accidents;
external events; and natural phencmena
for which the plant must be designed to
ensure functions (i) through (iii) above.

. Also covared in the scope of the inal

rule {s certain postaccident monlitoring
equipment specified as “Category 1 and
2,” in Revision 2'of Regulatory Guide
1.97, “Instrumentation for t-Water
Cooled Nuclear Power Plants t6 Assass
Plant angd Exvirons Conditions During
and Following an Accident.”

Included in the Snal rule are specific
techﬁzlﬁalﬁ requiremsnts ptrr;;inlna to (s}
qualiication parameters,
gunllﬁu!on msthods, and (¢)

ocumentation. Qualification
parameters include temperature,
pressure, bumidity, radistion, chemicals,
and submsergencs. Qualification
methods include () tasting as the

- princips! maans of gualification and (b)

analysis in combination with partial
type test data or operating experisncs.
The final sule requires that the
qualificstion pregram incleds
synergistic 2ffects, radiation,
environmental conditions and margia
conziderations. Also, a record of
qualification must be maintained.
‘Proposed Revision 1 to Regulatory

+Guide 3.89, which has besn issusd for
public comment, describes mathods
acceptable to the NRC for mesting the
provisions of this rule and includes a list
of typical equipment covered by it.
Revision 1 10 Regulatory Guide 1.89 will
be Issusd after resolution of public
toruments.

NRC will generally not aceept
analysis alons in lieu of testing.
Experience bas shown that qualifcation
of equipment without test dsta may not
be adequate to demonstrate functional
operability during design basis svent
conditions. Paragraph S0.49{f) provides
four methods for qualification. Testing
will be praferred. To ennure integrity of
a teating program, the Commission
expects that the same piece of

. cqvipmmﬁnbomdthmuhout&.l

complets tes! ssquance.

The &inal rols requires that sach
holder of an opersting licenss provide a
list of electric equipment important to
safety within the scops of this rule
previously qualified based on testing,
analysis, or a combination thereo!, and
8 list of equipment that has not been
qualified. These liats and the schedule
for completion of qualification of electric

equipment must be submitted by May
20,1883, .

Tho general ents for seismic
and dynamic cation for electric

equipment are conteined in the General
Design Criteria and are not included
within the scope of this ruls. Further
guidsnce s provided in Rdcamul:ory
Guide 1.300, “Seismic Qu tion of
Electric Equipment for Nutlear Power
Plants,” (Revision 1) and

t t to safaty and the
requirements for salsmic and dynamic
qualification of electric equipment.

* Comments On The Proposed Ruls

The Commission recsived and
considered the comments on the
proposad ruls contained {n the €3 lstters
secelved from the public by April 6,

3682, Copies of those lsttsrs and a stal -

’t:poaut&'uchwm:;mmuvn&fbh
public inspection and copying fora
{se at ths Commission’s Public
Document Room at 1717 H Street NW.,
‘Washington, D.C. .

Ths major issues ralsed by the
comments and NRC stzfl responses sre

.as follows: ’

(1) Seismic and Dynamic

. Qualification—-Porogroph 50.4%(c)

Issug: Seismic and dynamic
qualifcations are an integral part of
environmental qualification. 1t is
therefore inappropriste to codify thess
sequirements separataly. .

Response: Electric equipment st
opserating puclear plants was
geosrally qualiBed for environmental
%chmic stresses upnn‘ tely, La. by

separsts prototypes for )
anvironmental and sslsmic qualification
fests. The Commission has decided,
after considerabls deliberation, to
pursue the {ssue of seismic end dynamic

cation separately at & future date.
A future seismic mls may not require
getesting for environmental stresses
beumth:ﬂnshpromypnéumﬂud
during qualiication. Also,
the Co:nmi;?m has c:;ﬂdnd:dttht
tection of electric equipmen

g%cmm to safsty against other natursl
phenomens and external events should
f1ot be within the scope of this rule.

(2) Scope—~Lold Shutdown
Requirement-~Ffarogroph S0.69(b)

Issus: The ruls introduces d;;m

ot to * ent

sesoed o ompleis onpuk ol
» ma ]
shutdown condition.” A of this
magnitude, at this advanced stage of the

m- qualificstion eSort, most
y

introduces signiScant new

-*' costs and obligations with no

demonstrated improve=eat {n safety.
Response: Regulatory sequirements in
effect at the time of licezsing of the
masjority of operatizg reaciors did not
nqniut that all elcc:rii zquimpuem and
systems necessary to brizg the reactor
to cold shutdown be classified as safety
relsted. Howsver, electric equipment
and systems nucessary 10 shut down the
reactor and maintain it in & safe
shutdown condition are required tobe  *
classified as safety relsted and thersfore

- ars coversd by the rule.

* The Commission Is curently studying
the requirements for shutdown decay
heat removal under Unresolved Safsty
Issue (USI) A=4S. The overall purposs of
A4S i3 to evaluste the adequacy of
current licensing require=eats to ensure |
that faflure to remove shutdown decay .
beat does not pose an uzacceptable Hsk.
Under A=43 a comprebeasive and
consistent set of shutdown cooling
requirements for existing and future
plants {s being developed Tha final .
technical resolution of A4S {s presently
scheduled for October 1584,

The Commission believes {t would be
geematurs at this time to impose the
tequirement to environmentally qualify
electric equipment and systams
necessary to achieve and saintain cold
shutdown prior to the final resoluticn of
A4S, Therelors, this requirement {s pot
fncluded in the Snal rule.

{3) Scopo~Equipment in o Mild
Environment=Parcgroph S04KD)

Issus: Ths ruls makes po distinction
batween equipmnt located in a harzh
crmlld environment. The stresses for
squipment in a mild envircament are
less severs than for those in & harth
environment. | .-

Response: The final rule does Dot
covar the electric equipme=tiocatedina
mild environment. The Co==mission has
concluded that the general quality and
survelllance requirsmients applicabls to
slectric equipment as a result of other
Commission regulations, izcluding 10
CFR Part 50, Appendix B (see for
exam II.AZ” tory Guide 133,

ty Assurance Progran

Requirements (Operation).” Revisiond)
are suficient to ensure adequate ¢

* parformance of slectic eqzipment .

important to safety located in mild
environmenis. Sincs i bas been
qudlg d.g m‘m&" f:'& d
cation ents are peede
for such equipment ded they fully
sstisly all other spplicable segulations,
the Commission bas deter=ined that no
additional requiremeats are necessary
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with raspect to elactric equipment
fmporiant ta safaty Jocated in mild
envmnm‘fy e;u in mﬁ“@'ﬁs"' to
satisfy, with respact to ment,
existing licenss conditions or tc:gnlal
speciScaticns calling for qualification of
safety-related electric equipment in
accordance with DOR Guidalines or
NUREG-0s88.

) Scope——Frevious Quulificotion
* Efforts—Parograph 80.45(b)

Issue: The rule does not recognire that
plants bave completed quialification of
equipment to the DOR Guidelines or
NUREG-0588. Without such recognition,
industry efforts. manpower, and hillions
of dollars will go down the drain,

Response: Ths final rule has been
expanded to alleviste this concern. See
Paragraph 5049(k).

(3] Humidity—Poragroph S04%(0)3)

Iasue: The effects of thoe-dependent
variations of relative humidity during
normal operation cannot be considered
for all equirmmt There are no datailed
standards for how this type of testing
should be performed.

Response: The Commission agrees.
Humidity varistion during normal
operatiton are difficult to predict. It has
pot been demonstrated thst the time-
dependent variation in bumidity will
produce any differences in degradation
of electric equipment. The words “Time-
dependent variation of relative” havs
been deleted from Paregraph 50.49{e)(2).

(6) Agirg—Farcgroph 50.4(e)(5)

Issue: Ths requirement that ongoing
qualificaticns be done wsing “prototype
equipreat natoally aged™ {s overly
restrictive. Use of accelerated aging to
?eﬁx}: qualified life is not teciically

easible.

Response: Precondid

oning by .
accelerated aging is technically faasible

for simple electri¢ equipment for plant
Nls and for complex electric equipmant
for a shorter designated life. The
Commissian recognizes that state-cf-art
technology will be utilized in any aging
mm Reference to qualilied life has

deleted from paragrabb 50.49{e)(3).
. {7) Morgins—Paragroph 50.49(ejif8)

Issus: The margins spplied in addition
to known cooservatisms isad to
sxcessive streas that could lead to
failures of equipmant in unrealistic
qualiScation tests,

Response: The Cammission agrees.
This requirement ca'rtg:.! bave a;:cg”
excessive margins. paragra
been modified to
consarvatizms that can be qualifiad.

{8) Anclysis and partial test dato-—

_ Paragraph s0.45(/)(4)

Issue: If partial type test duta that .
adequately ort the analytical -
assum tion:?x% concicsions are
aveailable, their analysis should be
allowed (o extrapalate or interpolate
thess results for equipment, regardless

of purchase dats. :

Response: The Commission 8

(v) Requirement for a central filo——
Pengepa ) o

ent for a central

Issus: The requirem
file should be deleted since # is not cost

effective and has no safety benefit
The Commissicn

agress,
‘This ant has been subject to *
different interpretations. A record of
qualification must be maintained in an
*suditsble form™ but nut necessarily in
& central file for ths entire

period during
which the covered item is installed in o

et o 30 CFR P et B
10

must be swet. Cattain records can be
kept at the vendor's shop.

(10) Justificction of continued operation
Sor operoting piants. .

Issue: The requirement to submit
b St e
o ts te

opcgh in.fpomﬁon has been
previously submitted to NRC. -

Res This has been

‘Resporsr: requirement
satisfactorily met and Paragraph 50.49(j)
of the proposed ruls has been delsted in

its entiraty from the final rale.
In addition, Parsgraph 50.49{(g) of the

rule bas been dsletad from the

rule since it is too prescriptive. It
wiil be iaciuded in Regulatory Guids

1.89.
Effective Dote: This ruls replaces the
;lnttim rda"puhliabadl(ntb;n Fedaral
twr oo 30, 1962 (47 FR 28383
¢ stk e i B
anvironoental qoaliication deadlines
techrical specifications of opers
plants, On the effective date of this rule
(cnabo:}.th-“lnmimnlc‘h
superseded and the schedule for

. qualification contained in
this rule takes effect for all plants.

Paperwork Reduction Act

The fnal rule contains information
collection requirements that have been
spproved by the Office of Management
and Bedget; OMB spproval pumber is
3150-8011. .

Regulstory Flexibility Statament
1n accordance with tha Regulatory

Flexibility Act of 1960, 5 US.C. 608(b).

the Commission hereby certifies that
this rule will pot have & significant
economic impact on a substantial
pumber of small entities. This final rule
affects the method of qualification of
c]ectricneﬂn!pment by utilities. Utilities
do pot {all within the definitios of a
szall business found in Section 3 of the
Small Business Act. 15 US.C 632,

‘In addition, utilitiss are required
the Commission’s Memarandum mgy
Ocder CLI-20-21, dsted May 23, 1880, to
meet the requirements contained in the
DOR “Guidelines for Evaluating
Eavironmenta] Qualification of Class 1E

* Electrical Equipment in Operating

Rasctors,” (November 1979} and

. NUREG-0388, “Interims Staff Position an
"Enviroamental Qualification of Safety-

Related Electrical Equipment” which
form the basis of this rule.
Cansequently, this rule codifies existing
requirements and imposes 5o new costs °
or obligatians an utilities. \

List of Subjects in JOCFR Part 0

Anitrast, Classified Information, Fire
prevention. Intergovernmental relations, .
Nuclear power plants and reactors,
Penalty, Radiation protection. Reactor
sitin} criteria, Reporting requirements.

Pursuant to ths Atomic Energy Act of
1954, as amended, the Energy
Reorganization Act of 1574, as amended,
and section 553 of title 5 of the United
States Code, 10 CFR Part 50 is amended
as follows:

PART 50—-{AMENDED] )

1. The auth citation for Part 50
continues to read as followe -

Austbority: Secs. 103, 304, 151, 122, 183, 188,
300, 6L Siat. ©38, 537, 548, 833, B34, 533, 838, a8
amended. sec 234, 83 Stat. 1244, 83 amended
(42 US.C 210, 2334, 2201, 2232, 2233, 2238,
2239, 2282} secs. 201, 202, 208. 88 Stat. 31242,
1244, 1248, 83 amended (42 USC M1, 3342,
$848). unless otherwise noted. .

Section 507 also issned wder Pub. L, 05—
001, sec. 30, 52 Stat. 2831 (€2 USC Sa51)
Section 5078 also {ssved under sec. 122, 68
Stat B39 (42 US.C 2152). Sections 50.80-30.21
also Lasued under sec. 104, 68 Stat 834, a3
amended (62 US.C. 22). Sections 50.300- *
20.102 also issued under sec. 108, 88 Stat. 833
42 US.C. 20).

For the purposes of sec. 213, 08 Stat 34, a9
amended (€2 US.C 2273). §§ 50.10 (s). (b).)

o -

and (c). S0.44, S0.48. 20.42. 3054, end 30.00(
are Issued under sec. 101h, 83 Siat. D48, as
amended (42 US.C 2201(b)): §# 5010 () and
{c) and 5054 are issved wunder sec. 1811, 68
Stal 048, a3 amended (42 VUS.C 2201(i); and
$§ 5033{s}. 30-30(b), 2070, 30.71, 50.72, and
$0.73 are fasusd under sec. 1010, €38 Siat, 530,
&3 smended (42 US.C 2201(0)).

2 Section 50.49 is revised to read as
Sollows:
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72043 Envicamental qualication o+ The applicant or licensee shall wipment, ¥ precenditionicg to an end-
chztoe suipment knportant 1o satwty for pxsgnmaunofdna:isoqwmem :?oimulhdlihcandmmh:m
Huddasr porw plants, impartant to safety coversd by tids practicable, the equipment =ay be

{u) Each holder of or each applicant section, In'additian, the applicant ae nditiooed to a shorter designated
$or n licansa o operats 8 puclearpowsr  Licensee shall inclade tha following e. The equipment must be r2placed or
plant shail establish a program for tnformation for this electric equipment  refurhishad at the end cf this designated
qualifyicg the electric equipment important to'salsty in a gualification 1ife unless qualiScasca
defired in paragaph (b) of this secticn.  file: - demonstrates that ths itex bas

(b) Electic equipinam! impartant to (2) The parformance speciBcations additional life.
salcty covered by this section is: under conditions existing during and {?l&ém(ﬂ-&.ﬁec: to baing

(1) Safety-raluted electric equipment:®  following design besis accidents. submerged).

‘This equipment is that reliad upon to
remain functions] during and following
design baxia events to eniure (i) the
integrity of the reactor coolant prassure
bounzary, {il} the capability to shut
down the resctos- and maintainftin a
safe shutdown condition, snd {1if) the
capability to prevent or mitigate the *
consequercas of accidents that could
resul! i patential offsite exposures
comparabla to the 10 CFR Part 300
guidelines, Design basis events are
defined a2 conditions of narmal
opsnation. including anticipated
opsretional occurrences, design basls
accidents, external events, and natural
phenomena for which the plant muat be
designed to ensure functions (i) through
{iti) of this jaragraph. .

{2} Nonsafety-related electric
equipraent whose failure under .
postulated environmental candiions -
could prevent satisfactory
:pc:gg;:ldbihngl of ufck)]!u mm

o subparsgraphs (i)
{ili) of paragrapg (b){1) of this section by

the safety-related equipmant.

(3) Cartais post-accident monitoring °
equipmant.®

(c) Requirements for {i) dynamic and
seiamic qualification of electric
equipment important to safsty, (i)
protection of electric equipment
important to safety sgainst other natural
phenomena and external events, and
(ixii) envire:&mmul qualification :.!f
electric pment tzportant to safety
located in a mild envirenment ore rot
included within the scope of this section,
A mild environment {s an environment
that would st no time be significantly
mors severs than the snvironment that
would octur during normal plant
opefation, including anticipated
operational ocourrences. .

« Baletyrsivted sloctrie sypivment arefrred

a8 "Class 1K~
thia

Eactrsalcs

Zast 4N Stwet, New York, NY 10017, o

$Specific guidance coocemisy the types
varisbles 1o be monitored le providvd (2 Revisicn 2
of Regulatory Cuida 1.2, “Iastrumentation for Light.
Watsr Cooiad Nuclowr Power Plants to Assevs Plant
204 Eavirons Ceed)tioas During aad Following aa
Accident™ Copies of the Regulatcry Culde cxn be
otained from Nuclear Roquleiory Coreniesion,
Docunsat Masugament

E o

(2) The vol uency. luad, and
to;.he)r el-wimaﬁuhb for which
performance specif accardence
with (d}{1) of thixs section can
w parsgraph
{3) The environmental conditians,
tare, presRe.

fncluding tempers
" bumidity, radiation, chemicals, snd -
submergunce at the Jocation where ths  °
‘equipment mmust perform as spacifind in

sceordance with paragraphs {d){1) and
(2) of this section.
(e) The electric equipmsent
cation m must incdude end
be based on .
(1) Temperature and hmu:d The

temperatmre
pressurs at the location of ths elsctric:

(7) Synerpistic Effecis. Sy=esgistic
oflects must be cousidered ween these
eilects are believed to bave o significast -
sflect cn equipment performa=ce.

{8) Margins. Masgins arust be gpplied
to sccount for eoquantifed cocertsinty,
such as the eflects of producsca
varistiors and inaccwracies i test
instnmments. These margzizs arein
sddition to any canservatis=s applied
during the derivation of local

. environmental conditions of the

mert unless these corsesvatisms
qusntified and skown 0 contain

sppropriate margine,
{N) Eazh item of elpctric ecpment

fmportunt 1o safety mnst be qzalified
ont of the following met:ods: by

oqud
can

equipment important to sxfety musthe ___ (1) Testing an identical jte= of

established for the most severe design
basis accident during or following which
this equipment is required to remain
functional,

2) Humidity. Humidity during design
ba(sit au_:idant{s must bc?::midtred. -

(3) Chemical Effects. The composition ~

of chemicals must be at least as
severe a3 that resulling from the most
limiting mode of plant operation (e.g.
containment spray, emergency cors
cooling, ur recirculation from
containment sump). If the composition
of the clivmical spray cxn be aHected by
equipmert malfanctions, the most
severe spray envirormnent that
results from » single failure in the spray
system must be assumed. /.

(4) Retiction. The radiation
environment must be bared on the type
of radiation, the tots] dose expected
d normal operation over the
installed life of ths equipment, and the
mndiation eqvironment sssociated with -
the most severe design basis accident

ot { which ths equipment
durtrrg or {ollowing mefpm

is required to

uding the rsdistion resulting from
tecirculating {laids for eqnipment
Jocated near the recirculating lines and
hch):d.ing do;{-gn effacts, by

5) Aging. ment test

zm(ut be pnmndx%mad y nxturs] or
artificial (acceleratsd) aging to s end-
ofdnlglléd life caad!.n &ﬁu&t Camidmt:?
must ven to types
degradation which can have an effect on
the functiona] capability af the

| 0

equipment under ideatical condiors or
under sicnilar conditions with a
supporting analysis to slow t=at the
equipment to be qualified is accaptable,
{2) Testing a similar jlez of equipment

with & supporting analysis to s:ow that
the equipment to be qualified is .
acceptable. )

{3) Experiencs with idexticzl or
similsr equipment under siseiizr
conditions with a ocppor&ab:ndm to
show that the’ to be qualified
is acceptable.

{4) Analysis in d?mz.um 'itbth.
partisl test data that supports
amlyﬁgnuumpﬁm and ceoeinsions.

(g) Each holdsr of an opeazicg license
fssued prior to February 22, 1663, ahall,
by May 20, 1983, identify the slecic

ymmumrmtbuf:. within
t.ls:,wopcof oecdonn!n:&y )

zutgnﬁ::‘ udaubm'i’usc_‘n&d:’.:tor
er qualification to the provisions
of this section or {or ths replacement of
T
(]

this section. This schedule mast
sstablish a goal of Bnal ezvirocmaental
gualification of the electic exnipmant |
within the scope of this sectica by the.
end of the second refueling cutsge after
March 31, 1982 or by March J1. 1985,
whichever is earlier, The Dbector of the
Offics of Nuclear Reactor Regulatory
may grant reqoests for extecions of this
desdling to a date no later 22 .
November 30, 2535, for specEe pieces 0
eguipment if these requests ae Sled on
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a2 Uimaly basis and demonstrate good
causeo for the extension such as |,
procwement lead time, test
comjlications, and installation
problems. In exceptional cases, the
Coznission itaelf may consider and
grant extansions beyond November 30,
1358, for completion of environmental
qualification.

{h) Each licerses shall notify the
Commission of asy significant
equipmaat qualification problem that
may requirs extemsion of the completion
date provided in accordanes with
paragraph (g) of this saction within 80

- days of its discovery.
tirg Heanses

taat are t5 be granted on or after
February 22, 1583, bul pricr to Novembaer
30, 1985, sball perforn an analysia to
casure that the plant can be aafely
e ualihcaten vegiond by ths
equipment cation req
secticn. This analysis must be submitted
to the Director of the Officy of Nuclsar
Reactor gcs\daﬂgg‘ f:} consideraticn

r to the gran an ting
ﬁﬂc:nu and mmuat fnclude, wgm .
appreoriste, consideration ok

(1) Accomp the safety function
by somn designated alternative
equipzaent {f the principal g -
has not been demoanstrated to be fully
Qualifed. . .

(2) The validity of partial test data in
suppart of the original quaiification.

(3) Limited uae of administrative
controls over equipment that has not
betz demonstrated to be fully qualified. *

{4) Complation of the safety function
prior to exposure 1o the accident
snvircnment resulting from a design -
basis event and ensuring that the
subsequint fallure of the equipment
does not degrade any safety function or
mi'l).;qi the opmw:i a of

(s significant degradation
safety function or mislsading i
information to the operstor a3 a result of
failurs of equipment under the accident
environment resulting from a design
hﬁ;’ \ record of the qualifica

A of the tion,
including documentation in paragraph
(d) of this section. must be maintained in
an auditable form {or the entirs period
. Guring which the covered jlem is
" installed in the nuclear power plantor is

stored for future use to parmit
verification that each jtem of electic
equipment important to safety covered
this section—

{3) 1s qualified for its application: and

(2) Mesets fts specified performancs
requirements when it is subjected to the
conditions predicted to be present when
it must perform its safety function up to
the end of its qualified life.

{k) Applicants for and bolders of " Commission’s beadquarters office. Th
nlﬁgcl{ecnice;:;t’:qmpmt:t smmg.gt;?wm is
o . ere is po
,gqufntyblm'dma withthe . distinction between itz
" provisions of this section if the physical location and mailing add:£ss.
Commission bas previcusly requi . Thesole address of the Commissjbn's
qualification of that equipment in ers office a3 of Januarf 18,
sceordance with “Guidelines for * 1533 will be 2033 X Street, N.
Evaluating Environmental Waskington, D.C 20581
of Class 1E Electrical Equipment fn The Commission is amendfg
Operating Reactors,” November 1978 regulation 140.2 1o reflect thé fact that
{DOR Guidelines), or NUREG-0388 (For  the Western Regional offigh of the
Comunent version), “Interim Staff Commission bss moved ffom San
Position on Environmental Qualification  Francisco to 10850 Wils)ire Boulevard,
of g)arf:etyl-nchud Eol&:mal %qtﬁpmbe:t" ggiete Blu.h!.os Angtles ; ornis 90024,
placement prment must ' telepbone pumbef for geseral
Frovisi e ey thare o umm) } 140. ?}m
ons G addition, Hoo/§ 140.2
are sound reasons 1o the contrary., * amended to nots {ie Southwestern  °

Dated at Washington, D.C, this 17thday of -
» 3083,

pprypriste changes bave been made to
get the new addresses in each of

Federal Regulations as follows:
PART 140={AMENDED]}

1. Section 1401 is revised to read ay
follows:

!

tions i an sttempt to

both the physical location and i $140.1 Headgquarters Office.

{a) Generol. The headquarters oﬁa‘ .
h.dmu.nd.d::.moégm.:.c:.iw d y of the Commission is l:cgted at2033K
same for all practical purpogés. In Strest, NW,, Waskingtoa, D.C. 20581,
addition. the Commiasion if amending 2 Section 1302 {s amended by
its revising paragraphs (c) and (d] to read
for {ts recantly reloca follows: .

Southwesiem regional

movad from San F:

Angsles, California

Missouri, has m

of ofices in the

EFFECTIVE DA daind

FOR FURTHIR JNFORMATION CONTACT:  ° programs of the Bommission in the
States of Alaska, Agzone, Califomnia,

Donald L. Tghdick, Acting Executive
Director, ty Futures Trading

Co sion regulation § 140.1 currently
e9 a separate physical location
oo .%Wm







