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MEMORANDUM FOR: Victor Stello, DD/ROGR
Chairman, CRpR

FROM: Robert B. Minogue, Director
Office of Nuclear Regulatory Research

SUBJECT: REGULATORY GUIDE 1.97, "INSTRUMENTATION FOR LIGHT-
WATER-COOLED NUCLEAR POWER PLANTS TO ASSESS PLANT
AND ENVIRONS CONDITICNS DURING AND FOLLOWING AN
ACCIDENT," PROPOSED REVISION 3

Enclosed for consideration by the Committee to Review Generic
Requirements are 10 copies of proposed Revision 3 to Regulatory
Guide 1.97, "Instrumeniation for Light-Water-Cooled Nuclear Power
Plants to Assess Plant and Fnvirons Conditions During and Following
an Accident." Also enclosed are 10 copies of the associated
Regulatory Analysis (attached to the guide) and the CRGR Summary.

This guide is being revised in response to requests received from

H. Denton, R. Mattson, and F. Arsenault, each requesting that

certain provisions of the guide be deleted or modified. In addition,
other modifications are being propcsed which result from an ongoing
research program with INEL (A-6369, "NPP Instrumentation Evaluation®)
which was initiated, in part, to identify areas where clarification
in the guide would be helpful. (These other modifications are not
considered substantive.)

‘T\S‘[f7i:L( //Z/i;ZL:\,~.

Robert B. Minogue, Director
Office of Nuclear Regulatory Research

Enclosures:

Regulatory Guide 1.97, Revision 3
Regulatory Analysis

CRGR Summary




§Q§ﬂ§3} OF PROPOSED REGULATORY GUIDE REVISION FOR CRGR REVIEW
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OFF ICE OF NUCLEAR REGULATORY RESEARCH
DATE: October 5, 1982
RES TCF NO.: IC 260-4
RES TASK LEADER: A. S. Hintze
' TELEPHONE: 35966

Title gf_gggpg§gg_5g§19g; Revision 3 of Regulatory Guide 1.97, “Instrumentation
for Light-Nater-Cooled Nuclear Power Plants to Assess
Plant and Environs Conditions During and Following an
Accident” .

§§9}g@gg§ﬂgff}bg Problem: The NRC staff position has been changed regarding some
of the variables listed in Regulatory Guide 1.97,
Revision 2. This action {s to revise the guide to
agree with current staff recommendations and to
clarify areas where there have been questions re-
garding the intent of the guide.

Objective: To inform, in 3 timely manner, USers of pegulatory Guide 1.97 of the
changes in gtaff position and to clarify the intent of the yuide.

Alternataves: The alternative is to take no action to revise the qride but to
inform licensees on an individual basis as interchanuos between
the licensee and staff pertaining to accident mon; toring occur.

§99§ggggpggs; 1f no action is taken, licensees and vendors may continue to
jncur costs to meet a provision that is no longer a recommend-
ation of the staff. Time will be lost in answering questions
which could pe avoided by jssuing a revision.

pecision R tionale: The revision of the guide should be jssued to inform its
eI ysers of the current staff position, to clarify the staff
sition, and to eliminate and/or reduce ynnecessary
costs incurred in trying to meet provisions which are no
longer recommended.

Imp]emgptgpigg; This revision does not alter the jmplementation of Regulatory
= Guide 1.97, Revision 2 as outlined in SECY g2-111.
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OFACE OF STANDARDS DEVELOPMENT

REGULATORY GUIDE 1.97
(Task M| C 260-4)

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

A. INTRODUCTION

Criterion 13, “Instrumentation and Control,” of Appen-
dix A, “General Design Criteria for Nuclear Power Plints,”
to 10 CFR Part 50, “Domestic Licensing of Production and
Utilization Facilities,” includes a requirement that instru-
mentation be provided to muonitor 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, inciuding the necessary instrumentation, at
appropnate locations outside the control room be provided
with a design capability for prompt hot shutdown of the
reactor.

Cnterion 64, “Monitoring Radioactvity' Releases,” of
Appendix A to 10 CFR Part 50 inciudes a requiremert that
means be provided for monitoring the reactor containment
atmosphere, spaces containing components for recirculation
of loss-of<coolant accident fluid, effluent discharge paths,
#nd the plant environs for radioactivity that may be released
from postulated accidents.

This guide déscribes a method acceptable to 'ae NRC
staff for compiying 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 plan! insektaeominietmREmatittnis
e e A A i O e S
R e

no substantial number of changes in thi
impractical to indicate the changes with lines

is revision has made i¢
in the margin.

8. DISCUSSION

[ndications of plant variables are requirea by the contiol
room operating personnei during accident situations to (1)
provide information required to permit the operator to take
preplanned manual actions to accomplish safe plant shut-
down; (2) determins whether the reactcr trip, engineered-
safety-feature systems, and manually initiated safery
systems and other systems important to safety are performing
their intended functions (ie., reactivity control, core
cooling, maintaining reactor coolant system integrity, and
maintaining containment integrity); and (3) provide informa-
tion to the operators that will enabie them to determune the
potential for causing a gross breach of the barners to
radioactivity reiease (i.e., fuel cladding, reactor coolant
pressure boundary, and containment) and to determine if a
gross breach of a barrier has occurred. in addition t> the
above, indications of plant variables that provide informa-
tion on operation of plant safety systems and other systems
important to safety are requured by the control room
operating personnei during an accident to (1) furnish data
rega.ding 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 neec 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 difficuit for the
operator to determine immediatelv 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., em:rgency core cooling
actuation, containment isolation, nr depressurization) have
been desmgred to be performed automaucally dunng the
nitial stages of an accident. Instrumentation is also provided
to indicate information about plant vanatles required to
enable the operation of manuaily ininated safety systems
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and other appropriate cperato: actions :nvoiving systems
important to safety.

Independent of the above tasks, it 15 important that
operators be informed if the barriers to the release of
radioactive materials are being chailenged. Therefore, it is
essential that instrument ranges be selected so that the
instrument will al ways be on scale. Narrow-range instruments
may not have the necessary range to track the course of the
accident, consequently, muitiple instruments with over-
lapping ranges may be necessary. (In the past, some instru-
ment ranges have been selected Lused on the setpoint value
for automatic protection or alarms.) [t is essential that
degraded conditions and their magnitude be identified so
the operators can take actions that are avadabie to mitigate
the consequences. [t s not in':nded that operators be
encouraged to prematurely circumvent systems important
to safety but that they be adequately informed in order
that unplanned actions can be taken when necessary.

Examples of serious events that could threaten safety if
conditions degrade are loss-of-coolant accidents (LOCAs),
overpressure transients, anticipated operational occurrences
that become accidents such as anticipated transients without
scram (ATWS), and reactivity excursions that result in
releases of radioactive materials. Such events require that
the operators understand, within a short time peniod, the
abulity of the barriers to limut 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
of an accident in progress,

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

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

Vanables for acaident monitoring can be seiected to
provide the essential information needed by the operater to
determine if the plant safety functions are being performed.
It is essential that the range selections be sufficient!
great to keep instruments on scale at all timeg| Further, it is
prudent that a limited number of those vanabies that are
functionally uignificant (e.g., containment pressure, primary
system pressure) be monitored by instruments qualified to
more stringent environmental requiremnents and with ra iges
that extend weil beyond that which the selecte | vanables
can attain under limiting conditions; for example, a range
for the containment pressure monitor extending to the

on that one of a set of overlapping
instruments will be on 5ca£4z._
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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 availabuity of such instruments is important so
that responses to corrective actions can be observed and the
need for, and magnitude of, further actions can be deter-
mined. [t is also necessary to be sure that when a range is
extended, the sensitivity and accuracy of the instrument are
within acceptabie limits for momitoring the extended range.

Normal power plant instrumentation remaining functional
for ail accident conditions can provide indication, records,
and (with certain types of instruments) time-history responses
for many vanables important to following the course of the
accident. Therefore, it is prudent to seiect the required
accident-monitoring instrumentation from the normai
power plant instrumentation to esnaole operators to use,
dunng 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 varations of
monitored variables that may be associated with an acaident.
It is essential that instrumentation so upgraded does not
degrade the accuracy and sensitivity required for normal
operation. In some cases, this will necessitate use of over-
lapping ranges of instruments to monitor the required range
of the variable to e monitored, possibly with different
performance requirr ments in each range.

ANSI/ANS-4.5-1980,' “Criteria for Accident Monitoring
Functions in Litht-Water-Cooled Reactors.” delineates
criteria for determining the vanables to be monitored by
the control room operator, as required for safety, during
the course of an accident and during the 'ong-term stable
shutdown phase following an accaident. ANS<4.5 was
prepared by Working Group 4.5 of Subcommittee ANS-<
with two pr..aary ob ectives: ( | ) to address that instrumenta-
tion that permits the operators to monitor expected param-
eter changes in an accident period and (2) to address
extended-range instrumentation deemed appropnate for the
possibility of encountering previously unforeseen events.
ANS-. 5 references a revision to [EEE Standard 497 as the
source for specific instrumentation design cnitena. Since the
revision to |IEEE Standard 497 has not been compieted, its
applicability cannot yet be determined. Hence, specific
nsirumentation design criteria have been inciuded in this
regulatory guide.

ANS-<4.5 defines three types of vanables (definitions
modified herein) for the purpose of mding the designer in
selecting acadent-monitonng instrumentation and applicable
criteria. The types are. Type A, those variables that provide
primary information’® necded to permit the control room

‘Coono may be obtained from the Amernican Nuclear Society,
$55 Nortt Kensington Avenue, La Grange Park, Ulinois 60525

meun information s information that is essential for the
direct accomplishment of the specified safety functions: it does not
include those varables that are associated with contingency i _dons
“hat may also be identified in written procedures.




operating personnel to take the specified manually controiled
actions for which no automatic control is provided and that
are required for safety systems tc accomplish their safety
functions for design basis accident events; Type B, those
variables that provide information to indicate whether plant
safety functions are being accomplished; and Type C, those
variables that provide information to indicate the potential
for being breached or the actual breach of the barners to
fission product relezse, i.e., fuel cladding, primary coolant
pressure boundary, and containment (modified to reflect
NRC staff position; see regulatory position 1.2). The
sources of potential breach are limited to the energy
sources within the barrier itseif. In addition to the accident-
monitoring variables provided in ANS<4.5, variables for
monitoring the operation of systems important to safety
and radioactive effluent releases are provided by this
regulatory guide. Two additional vanable 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 reieases.

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 tc the safety
measures in operation and (2) to inform the operator of
the necessity for unplanned actions to mtigate the con-
seguences of an accident. The five classifications are not
mutually exclusive in that a given variable (or instrument)
may be applicabie to one or more types, as weil 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 variabie from also bein; included
as Type A, Where such muitipie use occurs, it is essential
that instrumentation be capable of meeting the more
stringent requirements.

The time phases (Ptases [ and II) delineated in ANS4.5
are not used in this regulatory guide. These considerations
are plant specific. [t 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
goup to attempt to resolve the above differences.

Regulatory positions 1.3 and 1.4 of this guide provide
design and quaiification 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
graded approach t» requirements depending on the impor-
tance to safsty of the meesurement of a specific variable.
Category | provides the most stringent requirements and is
intended for key variables. Category 2 provides less stringent
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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-sheif instrumentation is obtained and
applies to backup and diagnostic instrumentation. [t 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 muitiple variables are needed to
indicate the accomplishment of a given safety function, it is
essential that they sach be considered key vanabiles and be
measured with high-quality instrumentation. Additionally,
it is prudent, in some instances, to inciude the measurement
of additional variables for backup informaticn and for
diagnosis. Where these additional measurements are included,
the measures applied for demgn, 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 + ost 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 each vanable indicates whether
the variable is considered to be a key variable or for system
status indication or for backup or diagnosis, Le., for Types B
and C, the key variables are Category |, backup variables
are generally Category 3. For Types D and E, the key
variables are generally Category 2; backup variabies 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. [t is important tiiat the
number of points of measurement be sufficient to adequately
indicate the variable value, .., containment temperature
may require spatial location of severa. points of measure-

This guide provides the minimum number of variables to
be monitored by the control room operating persounel
during and ‘ollowing an accident. These vanabies are used
by *he control room operating personnei to perform their
role in the emergency plan in. the evaluation, assessment,
monitoring, and execuuon of control room functions when
the other emergency response facilities are not effectiveiy
manned. Variables are also defined to permit operators to
perform their long-term monitoring and execution respon-
sibilities after the emergency response facilities are manned.
The application of the criteria for the instrumentation is
limited to that part of the instrumentation system and
its vital supporting festures or power sources that provide
the direct display of the variables. These provisions are not
necessarily applicabie to that part of the instrumentation
systems provided as operator aids for the purpose of
enhancing information presentations for the identification
or diagnosis of disturbances.




1.1 Section.l of ANS-4.5 neferences IEEE Std 497-1977.

The specific applicability or acceptabifily of this
standarnd is yet to be determined.

C. REGULATORY POSITION g -~ i uring, asafe ghutdown

; A nges Mgfequired to

1. Accident-Monitoring Instrumentation end  boyrSe - Qost severe

. d Mould be

The criteria and requirements contained in ANSI/ANS-4.5- » mdan ~ x4

1980, “Criteria for Accident Monitoring Functions in Light- ; 4

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

be generally 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 vanabies should be: > 5
Type A, those variables to be monitored that provide the # bri ; g i Sndition
primary im’ormmon: required to permit the control room O L ] i fOne acldent-
operators to take the specified manually controlled actions {tOM : ig biguity (INgt
for which no automatic control is provided and that are - isagr® X

required for safety systems to accomplish their safety
function for design basis accident events.

1.2 In Section 3.2.3 of ANS4.5, the definition of
Type C includes two items, (1) and (2). Item (1) includes
those instruments that indicate the extent to which variables
that have the potential for causing a breach in the primary y¢ that beay
reactor containment have exceeded the design basis values. g s gl nels (I
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 from equip
in the fuel cladding (e.g., core exit temperature) and the cordance
reactor coolant pressure boundary (e.g., reactor coolant
pressure) should also be included. The sources of pctential
breach are limited to the energy sources within the cladding,
coolant boundary, or containment. References to Type C
instruments, and associated parameters to be measured, in
ANS4.5 (e.g., Sections 4.2, 5.0, 5.1.3, 5.2, 6.0, 6.3) should
include this expanded definition.

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

In general, Category 1 provides gor
full qualification, redundancy, contin-
uous neal-time display, and is powered
from onsity (standby) powen.

Categony 2 provides for qualification
but (s Less stningent in that Lt does
not (of itself) include seismic quakl-
ification, redundancy or continuous
display, and need only be powered from
a high-reliability power source (not
necessarily standby powenr).

Categony 3 is Least stringent. 12
provides for high-quality commercial
grade equipment and need only be powened

from offsile powenr. Equipmej
(See Criteria Table) R¥ulatory Guig 8 “Quflity As #Equi
\ nts for Pickagipghigsing

1.974
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CRITERIA TABLE

_Cateqory 1

Catggory 2.

~Lategory 3

. b

1.3.1 Equipment Qualification

The instrumentation should be qualified in accordance
with Regulatory Guide 1.89, “Qualification of Class I1E
Equipment for Nuclear Power Plants,” and the methodology
described in NUREG-0588, “Interim Staff Position on
Environmental Qualification of Safety-Related Electrical
Equipment.”

Instrumentation whose ranges are required to
extend beyond those ranges calculated in the most severe

. design basis accident event for a given varable should be
. qualified using the guidance provided in paragraph 6.3.6 of
' ANS4.S.

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 seismic
poition of qualification should be in accordance with
Regulatory Guide 1.100, “'Seismic Qualitication of Eleciiic
Equipmeni for Nuclear Power Plants.” lastrumentation
should continue to ruad within the required accuracy

fc.iowing, but aot neccssarily duning, a sale shutdown
carthquake.

1.3.1 Equipment Qualification

Same as Category 1

Same as Category 1

Same as Category 1

(No specific provisdion)

1.97-11

1.3.1 Equipment Qualification

(No specific provision)

(No specific provision)

(No 2pecigie provision)

(No specific provision)




CRITERIA TABLE - continued

Lategory 2

Lategory 3

Category 1

1. 3.2 Redundancy

No single fallure within either the accident-monitoring
instrumentation, its auxdiary supporting features, or its
power sources concurrent with the fallures that are a
condition or result of a specific sccident should prevent
the operators from being presented the information neces-
sary for them to determine the safety status of the plant
and to bring the plant to and maintain it in a safe condition
following that accident. Where failure of one accident-
monitoring channel results in information ambiguity (that
is, the redundant displays disagree) that could lead operators
to defeat or fail to accomplish a required safety function,
additional information should be provided to allow the
operators to deduce the actuzl conditions ia the plant. This
may be accomplished by providing additional independent
channels of information of the same vanable (addition of
an identical channel) or by providing an independent
channel to monitor a different vanable that bears a known
relationship to the muitiple channels (addition ¢ a diverze
channel). Redundant or diverse channels sho.! ? be electrically
indevendent and physically separated from each other and
from equipmeat oof classified imporiant to safety in
accordance with Regulatory Guide (.75, “Physical Inde-
pendence of Eiectric Systems,” up to and iacluding any

L et ety r b et bl b S bt
SR, Wit ket —tintatte N ||

each redundant division of a safery system, redundant
monitloring channels ire rot needed except for steam
generator level instrumentat on in two-loop plants.)

1.3.3 Power Source

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

1.3.4 Channel Availability

The instrumentation channel should be available
prior to an accident except as provided in paragraph 4.11,
*Exception, "s defined in IEEE Standard 279 or as
specifisd in Technical Specifications.

1.3.2 Redunduncy

(No specific provision

1.3.3 Power Source

The instrumentation should be energized from a
high-reliability power source, not necessarily Standby
Power, and should be backed up by batteries where momen-
tary interruption is not tolerable.

1.3.4 Channel Availability

The out-of-seivice interval should be based on normal
Technical Specification requirements on out of service for
the system it seyves where applicable or where specified by
other \2quirements.

1.3.2 Redundancy

(No Apeciﬁc provision)

1.3.3 Power Source

(No specific provision)

1.3.4 Channel Availability

(No specific provision)



CRITERIA TABLE - continued

Lategory 1 Lategory 2 _Lategory 3 -
1.3.5 Quality Assurance 1.3.5 Quality Assurance 1.3.5 Quality Assurance
The recommendations of the following regulatory The instrumeantation should de of high-quality
guides pertaining (o quality sssurance should be followed: clal oo and i be el s 1o withstand the
Reguistory Guids 1.38  “Quelity Assucance Pragram Same as Category 1 and the follouipg: specified service environment.

Requirements (Design  and Since some instrumentation is
Construction)™ less important to safety than other instrumentation, it may
not be necessary to apply the same quality assur-ace measures
: Regulatory Grade 1,30 “Quality Assurance Require- to all instrumentation. The quality assurance requirements

ments for the Installation, that are implemented should provide control over activities
Inspection, and Testing of affecting quality to an extent consistent witk he importance
Instrumentation and Electric to zafety of the instrumentation. These requirements should
Equipnient™ be determined ead doscumented by persec-el ke o wledgeable

: in the end use of the instrumentation.
Reguiatory Guide 1.38  “Quality Assurance Require-
dments for Packaging, Shipping,

Receiving, Storage, and Han-
dling of iems for Water-Cooled
Nuclear Power Plants™

Regulatory Guide 1.8 “Qualificatian of Nuclear Power
Plant Inspe tion, Examindtion,
and Testing Personnel™

i Regulatory Guide 1.64  “Quality Assurance Reguire-
\ ments for the Design of Nu-
clear Power Plants™ ~

Regulatory Guide 1.74 “Quality Assurance Trims and
Definitions™

Regulatory Guide 1.88  “Collection, Sicrage, and Main-
tenance of Nuclear Power Plant
Quality Assurance Records”

Regulatory Guide 1.123  “Quulity Assurance Require-
ments for Control of Procure- ’
ment of ltems and Services
fci MNuclear Power Plants”

Reguiatory Guide 1.144  “Auditing of Quality Assurance
Programs for Muclcar Power
Plants”

: h 1.97-13 "




CRITERIA TABLE - continued

Cateqorv i

Catagucy 2

1.3.5 continued

Roxulgtory Guide 1.146  “Qualification of Quality
Assurance Program  Audit
Personnel for Nucicar Power
Plaals™

Referrnce {9 the above regulatory .uldu‘ucepc Regula-
tory Goldes 1.30 snd §.38) is being made pending lssuance
of a regulatory gulde (Task RS 002-5) that Is under develop-
ment snd will endorse ANSIJASME NQA-1-1979, *'Quality
Assurance Program Requirements for Nuclear Power
Plants.”

1.3.6 Display and heéording

Continuous nreal-time display (it mey bq
by neconding) shoutd be provided
feast one of the vedundent channelfs. The

method of display may be » ' dial, digital, CRT, or stripchart
recorder indication

albl channel
Recording ol‘lnmumcnuuoa“reodout information
should be provided.

Where direct and immediate trend or 1
transient information is essential for operator information
or action, the recording should be continuously available
on dedicated recorders. Otherwise, it mav be continuously
updated, stored in computer memory, and displayed on
demand. Intermittent displays such as «sta loggers and
scanning recorders may be used if no si ant transient H
response .nformation is likely to be ! such devices.

1.3.7 Range

_ Where two or more mstruments are
needed to cover a particular range, overlapping of instru-
ment spar should be provided.  where the required range

of monitoring instrumentation results in a loss of Instrumen-
tation sensitivity in the normal operating range, separate
Instruments should ve used.

1.3.6 Display and Recording

The Instrumentation signal may be displayed on an
individual Instniment or It may be po-2ssed for display on

demand,

Bffiuent nadioactiv’ 'y monilons and area
monitons shoutd be neconded.

Same as Category 1

1.3.7 Range
Same as Category 1

1.97-T4

1.3.6 Display and Recording
Same as Category 2

Efftuent nadioactivity monitons and area
monitors, and meteorology monitons should
be recoaded.

Same as Category 1

1.3.7 Range
Same as Category 1



CRITERIA TABLE - continued

Category 1

Lategory 2

~flategory. ]

1.3.8 tquipment Identification

The instruments designated as Types A, B, and C and
Categuries | and 2 shou'd be specifically identified on the
control panels 30 that the operator can essily discern that
they e intended for use under accident coaditions.

1.3.9 Interfaces

The wansmission of signals lrem—suels
@subpamead for other use should be through lsolation devices
that are designated as part of the monitoring instrumentation
and that meot the provisions of this document.

1.3.10 Servicing, Testing & Calibration

Servicing, testing, and calibration programs should be
specified to maintain the capability of the monitonng
instrumentation. For those instruments where the required
interval between (esting will be less than the normal time’
Interval between generating station shutdowns, s capability
for testing during power opsration should be provided.

Whenever means for removing channels from service
are iucluded in the design, the design shouid facilitate
administrative control of the access to such removal means.

The design should facilitate adul;lunun control of
the access to all setpoint adjustments, module calibration
adjustments, and fest points.

Periodic checking, testing, calibration, and calibration
vesification should be In accordance with the applicable
postions of Regulatoiy Guide 11148, “Pesiodic Testing of
Electric Power and Protection Systems,” pertalning to lesting

of instrument channels. (Note: Response time testing nol
usually needed.)

The location of thé isolation

device shou!d be such that it would be accessible for
‘ maintenance during accident conditions.

1.3.8 Equipment Identification

Same as Category 1

1.3.9 Interfaces
Same as Category 1

.

1.3.10 Servicing, Testing & Calibration
Same as Category I

Same as Category 1

Same as Category 1

Same as Category 1

Same as Category 1

1 o’]’”

1.3.8 Equipment Identification
(No specific provision)

1.3.9 Interfaces
No specific provision)
1.3.10 Servicing, Testing & Calibration

Same as Category 1

Same as Category 1

Same &5 Category 1

Same as Category 1

(No specific provision)




CRITERIA TABLE - continued

—Lategory 1

Latevory 2

fategory J

1.3.11 Human Factors

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

The monitonng instrunentation design should nunimize
the development of conditions that would cause melers, an-
nunciators, recorders, alarms, etc., to give anomalous indica-
tions potentially confusing to the operator. Human factors
analysis should be used in actermining type and location of

displays.

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 s‘uations, instruments with which
they are most familar. y

1.3.12 Direct Measurement

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

1.3.11 Human Factors

Same as Category 1

Same as Category 1

Same as Category 1

1.3.12 Direct Measurement
Same as Category 1
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1.3.11 Human Factors

Same as Category 1

Same as Category 1]

Same as Category 1

1.3.12 Direct Measurement
Same as Category 1
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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 vanables. In
conjunction with the above-listed sectioms of ANS-4.S,
Tables | and 2 of this regulatory guide ( wiich include those
variables mentioned in these sections) should be considered
as the minimum number of instruments and thewr respective
ranges for accident-monitoring instrumentation (cr each
nuclear power plant.

2. Systems Operation Monitoring and Effluent Release
Monitoring Instrumentation

2.1 Definitions

a. Type D, those variables that provide informatior: to
indicate the operation of individual safery systems and
other systems imporiant to safety.

b. Type E, those variables to be monitored as required
for use in determining the magnitude of the release of
radicactive 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 personnei to:

a. Ascertain the ope-ating status of each individual
safety system and other systems important to safety to that
ex "t necessary to determine uf each system is operating or
ca. be placed in operation to help mitigate the consequences
of an accident.

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

¢. Obtain required information through a backup or
diagnosis channel where a single channel may be likely to
@ve ambiguous indication.

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

a. For Type D

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

(2) The variable or minimum number of vanables
that indicate the operating status of each system identified
in (1) above.




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

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

(3) Onsite locations where unplanned reieases of
radioactive matenals should be detected; and

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

2.4 The dete nination of performance requirements for
syitem operation monitoning and effluent reiease monitoring
nformation display channels should include, as a minimum,
identification of:

The range of the process variable.

The required accuracy of measurement.

The reauirea response characteristics.

The time interval duning which the measurement is

needed.

s. The local environment(s) in which the information
display channel cow>ponents must operate.

f. Any requirement for 1ate or trend information.

g Any requirements to group displays of related infor-
mation.

h. Any required spatial distributicn of sensors,

|

2.5 The demign and qualification criteria for system
operation monitoring and effluent release monitoning

instrumentation should be *aken from the critena provided
in regulatory positions 1.3 and 1.4 of this guide. Tabies |
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.

Baciiiiiissatpnuingand-dasalingadtunas-e
-‘I |i|||_ I-I II'II_' ety

5 . ——
e S et S it .

ALL plants in operation begfore June
1983 should meet the provisions of this
guide as given in the Enclosure fco SECY-
§2-111, dated March 117, 1982,




TABLE1

BWR VARIABLES

TYPE A Varisbles: those variabies 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 18 provided and that are required
for safety systems to sccomplish their safety functions for design basis accident events. Primary information is informa-
tion that is essential for the direct accomplishment of the specified safety functions; it does not include those variables
that are associated with contingency actions that may also be identified in written procedures.

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

Variable ¢ Range
Plant specific Plant specific

Category (see
Reguiatory
Position 1.3)

Purpose

Information required for operator
action

TYPE 6 Variables: those variables that provide information to indicate whether plan: safety functions are being accomplished.
Plant safety functions are (1) reactivity control, (2) core ccoling, (2) maintaining reactor coolant system integnty, and (&)
maintaining containment integrity (including radioactive effluent control). Variables are listed with designated ranges and
category for design and qualification requirements Key variabies are indicated by design and qualification Category 1.

Reactivity Control
Neutron Flux 107%% to 100% full power
(SRM, APRM)
* Control Rod Position Full in or not full in

RCS Soluble Boron Concen- 0 to 1000 ppm
tration mple )

Core Cooling
Coolznt Level in Reactor Bottom cf core support plate to
lesser of top of vessel or center-
line of main steam line.
Temperaturg!
BWR Core m‘z 200°F to 2300°F
Maintaining Reactor Coolant
System Integrity

RCS Pressure’ &m lSOOéu)

Drywell Pressure’ 0 to design prc-\m’ (psig)

Funection detection; accomplishment
of mitigation

Venfication

Venfication

Function detection; accomplishment
of mitigation; long-term surveillance

To provide diverse indication of
water level

Function aetection; accomplishment
of mitigation; verification

Function detection, accomplishment
of mitigation; venfication

T dProvision still bung considered, 4ub{'cct to funther development.

zmommnbndhmmuom.mmnmmmumyumtmm-dmtyom ement pronded

’Dc-. pressure is that value corresponding to ASME code values that are obtained at or below code-ali_abie values for material design
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TABLE 1 (Continued)

Category (see
Regulatory
Vanable Range Position 1.3) . Purpose
TYPE 8 (Continued)
Top Lo Bottom
Drywell Sump Level® e e 1 Function detection; accomplishment
of mitigation; verification
Maintaining Containment
Integrity
-5 padg
Primary Containment Presture’ d&p-',to design pnuun’ i Function ¢ cection; accomplishment
! of mitigation; venfication
Primary Con*ainment [sola- Closed-not closed 1 Accomplishment of isolation
tion Valve Position (exclud-
ing check vaives)

TYPE C Variaives: those variables that provide information to indicate the potential for being breached or the actual breach of
the barriers to fission producx releases. The barriers are ( 1) fuel cladding, (2) primary coniant pressure boundary, and (3) con-
tainment.

Fuel Cladding
Radivactivity Concentration or  1/2 Tech Spec limi: to 100 times 1 Detection of breaci
Radiation Level in Circulating Tech Spec limit, S
Primary Coolant
. mé . mé s ,
Analvsis of Pnnmary Cooiant 10 «Ci/em to 10 Cucpor 3 Detail analysis; accomplishment of
(Gamma Spectrum) T1D-1 4844 source ferm in mitigation; venfication; long-term
1 coolant volume surveilance
Temperature ~
BWR Coqu 200°F 1o 2300°F / TO e wsewssosmanenng 11710\ d0
diverse indication of
waten level
Reactor Coolant Pressure
Boundary
zZens
RCS Pressure* . O lSOOén’g) 1 Detection of potential for or actual
breach. accomplishment of mitiga-
tion. long-term su;veillance
Prinary Containment Area | Ryarto 10° R/hr 387 Detection of breach; verification
Radiation?

‘ham or monitoring of radioactive liquids and gases should be performe in 2 manner that ensures procurement of representative
samples. [ or gases, the criteria of ANSI N13.1 should be apptied. For liquids, provisons should be made for sampling from well-mixed turbu-
:.‘cxa. and sampling lines shouid be demigned to minimize plateout or deposition For safe and convenient sampling, the provisions should

a
b S ot
c. Capel of sampting under primary system pressure and nega( ve pressures.
d. Handling and mp:;:rbﬂn. and
¢. Prearrangement for and interpretation.
Sthe maximum value may be revised upward (0 satisfy ATWS requirements.
6

; f & ted
,Mu-o two monitors o1 widely separs locations. a dobe WC

Detectors should respond to gamma radiation photons within any energy range from 60 keV to J “eV with me accuracy

within a'Tactor of 2 over the entire
range.
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Variable
TYPE C (Continued)

Reactor Coolant Pressure
Boundary (Conti.ued)

*Drywell Drain Sumps Level?
(Identified and Unidentified
Leakage)

Suppression Pool Water Level

Drywell Pressure’
Containment

RCS Pressure’

Primary Containment Pressure’

Containment and Drywell
Hydrogen Concentration

A
Contain.nent and W@g%l 09
Oxygen Concentration (for ro

inerted containment plants)

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

et b b e
e A b PN AT

TABLE 1 (Continued)

Top to Bottom
e ————r————r

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

o:odawpm’(pa'_g)

e

g t0 1sooé-'.)

-5 psdg

#iepaia pressure to 3 times design
pressure’ for concrete: 4 times
design for steel
pressure”)
b (capability of operating
to desgn pressure”)

10 Ciice te 107 (Cijee

Category (see
Reguiatory
Position 1.3) Purnose
1 Detection of breach; accomplishment
of mitigation; verification; long-term
surveillance
1 Detection of breach; accom} 'ishrment
of mitigation; verification; loag-term
surveillance
1 Detection of breach; venfication
14 Detection of potential for breach;
accomplishment of mitigation
1 Detection of potential for or actual
breach; accomplishment of mitiga-
tion

1 Detection of potential for breach;
accomplishment of mitigation

1 Detection of potenual for breach:
accomplishment of mitigation

389 Detection of actual breach; accom-

plishment of mitigation; venfica-
tion

I"_i " cheg ottt = — ;
. . —

et i ot s s
g e - T
[OTUICTVEFENRUSISIEE ST Y
AR e b et

ol st e e et

'Nmmmmmmwm

environment. [f two o¢ more streams are combined pnor

all identified pathways for reiease of gaseous radioactive materiais to the environs ‘n conformance
{ individual +fMluent streams s only required where such streams are released diz~ctly into the
to release from a common dischargz point, monitonng of the combineyd stream s

considered to meet the intent of this regulatory guide provided such monitoring has 1 range adequate 10 measure worst-case

9
\a nould be capabl
cawlibrium acble gas fission

prod:
“an: may be expressed in terms of Xe-133 :qu
.= suificient range to encompass the entire e
/5. ng equipment may be used to monitor any portion of the stated range

will
needed t

of detecting snd
wct maxtures to 10-day

1.97-10

radioactive gaseous

muxtures, with overall system
owin terms of any noble gas nuclide(s s 14
in this regulstory gui

effluent concentrations with compositions ranging from ‘resh
within a factor of fluent concentr

d that multiple components or systems will be
in the equipment design rating.

on in terms of integrated gamma
MeV per unit time.




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

Condensate and Feedwater
System

Main Feedwater Flow

Condensate Storage Tank Level

Primary Containment-Related
Systems

Suppression Chamber Spray
Flow
Drywell Pressure’

Suppression Pool Water Level

Suppresaon Pool Water
Temperature

Drywell Atmosphere
Temperature

Drywell Spray Flow
Main Steam System

Main Steamline [solation
Valves' Leakage Control
System :essure

Primary System Safety Relief
Valve Positions, [ncluding ADS
or Flow Through or Pressure
in Vaive Lines

0 to 110% design flow'® 3

Top Lo Bottom

e ——— 3

0 to 110% design flow'°® 2
and

-5 1
pugw psig (nanvrow range), 2

0 to 1 10% design pressure’ (wide range)

Top of vent to top of weir well 2
40° .

#'F to 230°F 2
40°F to 440°F 2

o

0 to 110% design flow'®

and

0to 15™ of water (nQVOW rangel, 2
OtoSpsid (wide range)

Closed-not closed or 0 to 50 psig |

'°Dod. flow is the maxisaum flow anticipated in normal operation.

1.97-11

Detection of operation; analysis of
cooling

Indication of available water for

cocling

To monitor operation

To monitor operation

To monitor operation

To monitor operation

To monitor operation

To monitor operation

To provide indicadon of pressure
boundary maintenance

Detection of accideat; boundary
integnty indication




TABLE 1 (Continued)

Category (see
Reguiatory
Variable Range “asition 1.3) Purpose
TYPE D (Continued)
Safety Systems
Isolation Condenser Syst Top to bottom 2 To monitor operation
Shell-Side Water Level
Isclation Condan»- ., System Open or closed 2 To monitor status
Vaive Position
RCIC Flow 0to 110% design flow'? 2 To monitor operation
HPCI Flow 0 to 110% design Now'® 2 To monitor operation
Core Spray System Flow 0 to 110% design low'? 2 To monitor operation
LPCI System Flow 0 to 1 10% design flow'® 2 To monitor operation
SLCS Flow 0 to 110% design flow'® 2 To monitor operation
Top Lo Bottom
SLCS Storage Tank Level h&-—.' 2 To monitor operation
Residual Heat Removal (RHR)
Systems
RHR System Flow 0to | 10% design flow!? 1 To monitor cperation
40°
RHR Heat Exchanger Outlet @' F to 350°F 2 To monitor operation
Temperature
Cooling Water Systam
L]
Cooling Water Temperature to <% F to 200°F 2 T mor itor uperation
ESF System Components
Cooling Water Flow to ESF 0 to 110% design flow'® 2 To rionitor operation
System Components
Radwaste Systems
High Radioactivity Liquid Tank Top to bottom 3 To monitor operation
Level
Ventilation Systems
Emergency Ventilation Damper Open-clused status 2 To maitor operation
Position
( Rant ‘vecific)
Status o dby Power and ol cuiients, pressures) To monitor system status

r Energy Sources Important
=ty Chydraulic, pneumsi uc)

'l giatus indication of all Standby Power a.c. buses, d.c. h.se. (ovester output buses, and pneumatic supplie.
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TABLE 1 (Continued)

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

Treatment System Purge
(for Mark I and [I plants)
and Secondary Contain-
ment Purge (for Mark (11
plants)

+ Secondary Containment
Purge (for Mark [, II, and
[I1 plants)

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

* Auxiliary Building
(including any building
containing primary system
gases, ¢ 3., waste gas decay
tank)

+« Common Plant Vent or Multi-
purpose Vent Discharging
Any of Above Releases (if
drywell or SGTS purge 1s
included)

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

10" Ci/ec to 10* (Ci/ee

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

10°® Ci/ce to 10* Ci/ec

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

10" \Ci/ce to 10% Cilce

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

10" Cijec to 10 Cijec
0 to 110% vent design flow'®

10" Ci/ce to 10* \Ci/ee

1.97-13

Category (see
Regulatory
: Vanable Range Position 1.3) Purpose
! Containment Radigtion
; Primary Containment Area ! R/hr o 107 R/he 187 Detection of zignificant releases;
Radiation - High ltm.l2 release assessment; long-term
surveillance; emergency plan
actuation
Reactor Buﬂdiuot&condn? 10" R/hr to 10* R/hr for Mark | N7 Detection of significant releases;
Containment Area Radiation and I containments reiease assessment; long-term
i R/hrto 107 R/hr for Mark (11 187 surveillance
containment
4 Area Radiation
Radiation Exposure RateX 10" R/hr to 10° R/hr 3V Detection of .significant releases;
(inside buildings or areas where reiease assessment; long-term
access is required to service surveillance
equipment important to safety)
Airborne Radioactive Materials
/ Released from Plant
Noble Gases and Vent Flow Rate
+ Drywell Purge, Standby Gas 10 Ci/ce to 10% Ci/ce 2° Detection of significant reieases;

release assessment

Detection of significant releases;
release assessment ;

Detection of significant releases;
release assessment

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

Detection of significant r~ieases;
release assessment; long-term
surveillance




Reguiatory
Vanabie Position 1.3) Purpose

TYPE E (Continued ) *1t is unlikely that a few fixod-station area monitonrs
could provide sufficiently reliable information to be of

‘""w""'"‘ m"“""m""w"'"", use 4in dugwn' g neleases gronm unmonitored containment
nelease points. However, there may be circumstances
Noble Gases and Vent Flow where such a system of monitors may be useful. The deci-
Rate (Continued) sion to install such a system is Left to the Licensee.
+ All Other Identified Release 10 Ci/ce to 10* Ci/ce - o Detection of significant releases:
Pownts 0 to 110% vent design flow'? release assessmunt; long-term

(Not needed if effluent discharges surveillance
through other monitored plant
vents)
Particulates and Halogens
+ All Identified Plant Release 10 Ci/cc to 10% (Ci/ce 312 Le ction of significant releases;
Points. Sampling with Onsite 0 to | 10% vent design flow'? se assessment; long-term
Analysis Capability arveillance
Environs Mon and Radio-
mﬂm—w e B S it )
A b A A b A SUVURRSSIV Y
e et e RS -
y
Heblrband ‘.I'III. ";'""', -
Airborne Radiohalogens and 10® Ci/ce to 10" \Ci/ee 313 Release assessment: analysis
Particulates (portable sampling
with onsite analysis capabiiity)
Plant and Eavirons Radiation 10"* R/hr to 10* R/%r. rhotons e L Release assessment; snalys
(portable instrumentation) 10°? rads/hr to 10* rads e, beta

radiations and low-ens 3 photons

Plant and Environs Radio- it e bt e SR 3 Release assessment, analysis
activity (portable instru- g g 0 )
mentation) (1sotopic Analysis)

at 3
vapor form, coacentration of 10 ﬁmdmm:ummm

"Fumc“wdmwnwdm-mc

I“l’o monitor radiation and a‘rbome radiosctivity concentrations in many areas throughout the facility and the site environs where it 1§

mmﬂto“mmm“umﬂmmw‘dm'

(i.e., the obtaining of the best practicable sample, accompanied by the application to
analytical procedures of such empinically-detenmined Line Loss o Line deposition con-
rection factons as may be needed to obtain nesults which can be considered conserva-
tive 'order-of-magnitude’ approximations 0§ the actual concentrations 0§ particulates
and radioiodines in plant gaseous efgluents under accident conditions.)
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tr — - .

N

T e - -~ .

" i

N

Wind Speed

Estimation of Atmos-
pheric Stability

Accident Sampling' ® Capa-
bilisy (Analysis Capabil-
ity On Site)

Primary Coolant and Sump

Gross Activity
Gamma Spectrum
Boron Content
Chioride Content
Dissolved Hydrogen or
Total Gas'®
Dissolved Oxygen'®
pH

L I I

Containment Air

* Hydrogen Content

« Oxygen Content
« Gamma Spectrum

0 to 360° (5° ;scuncy with a 3
deflection of 10°). Starting speed, Release assessment

0.4 mps (1.0 mph). Damping ratie
greater than or equal to 0.4, delay
distance less than or equal to 2 meters.

0 to 22 mps (50 mph). + 0.2mps 3
(0.5 mph) accuracy for speeds less
than 2 mps (5 mph), 105 for speeds

in excess of 2 mps' (5 mph), with

a starting threshold of less than 0.4
mps (1.0 mph) and a distance constant
not to exceed 2 meters.

Based on vertical temperature 3 Release assessment
difference from pn’mary“system. \ <maw,wlo9(caz ]
-5°C10 10°C (-9°F to 18°F) and
20.15°C accuracy per SO-meter
intervals ( #0.3°F accuracy per
164-foot intervals) or analogous
range for alternative stability
estimates -

~—

Grab Sample i Release assessment; venfication;
analysis
10 Ci/ml to 10 Ci/mi
(Isotopic Analysis)
0 to 1000 ppm
0to 20 ppm
0 to 2000 ce(STP)/kg

0 to 20 ppm
lto 13

3¢ Release assessment; verification,
0to 10% _ofTime in the confext of emergency
0 to 3¢ nerted containments | yosponse 44 provided in Reg-

- wlatony Guide 1.101. Gudidance
e e on meteorological instrumentation

n
1964 ——— | i
frograew & Seppert of Nucisar Power H--.M:’u:ﬁ may Ee e:mz m wwe‘dﬁ’b@"‘aéc}}mn il

'8-1he time for kg and analyzing samples should be 3 hours or less from the time the decision is made to sampie, except for chicnde
ours.

which should be wathin 24

”A- installed capability should de prowided for obtaining containment sump, ECCS pump room sumps, and other similar auxiliary
sampies.

bullding sump Uquid

“Anl.ody to primary coolant, not to sump.
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AvmblcindudcduTypoAdounotpndndcitfrom being included as Type B, C, D, or E or vice versa.
Category (see

Regulatcry
Variable &! Position 1.3) m
Plant specific Plant specific 1

Information required for operator
action

TYPE 8 Variables: those variables that provide information to indicate whether plant safety functions are being accomplished.
Plant safety functions are (1) reactivity control, (2) core cooling, (3) maintaining reactor coolan: system integrity, and (4)
maintaining containment integrity (including radioactive effluent control). Variables are listed with designated ranges and
category for design and qualification requirements. Key variables are indicated by design and qualification Category 1.

Reactivity Control
Neutron Flux 10%% to 100% full power 1 Function detection; accomplishment
of mitigation
Control Rod Position Full in or not full in 3 Verification
RCS Soluble Boron Concen- 0 to 6000 ppm 3 Verification
tration
RCS Cold Leg Water Temper- 50°F to 400°F 3 Verification
ature!
Core Cooling
RCS Hot Leg Water Temper- 50°F to WF 1 Function detection; accomplishment
ature of mitigation: verification; long-term
surveillance
700°
RCS Cold Leg Water Temper- S0°F to #6e F i Function detection; accomplishment
ature’ of mitigation; verification; long-term
surveillance
RCS Pressure ' 0 to 3000 psig (4000 psig for 1 Function detection; accomplishment
CE plants) of mitigation; verification: long-term
surveillance

'Wh-n-vuhuo-hndhrmt_mm.mmmmmm-myuwmnduymmtw
zﬂomum-vnhomuw»m'om ATWS requirements.
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Vanable

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’

Mgzintaining Containment

Integrity

Containment [solation Valve
Position (excluding check vaives)

Containment Pressure’

) * 3

A minimum of four measurements per
(Replacement instrumentation should meet the 2300

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

200°F to 2300°F (for operating 3

plants - 200°F to 1650°F)

Bottom of core to top of vessel l
(Direct-
indicating or
recording
device not
needed)

200°F subcooling to 2

35°F superheat (With con-
firmatory
cperator
procedures)

0 to 3000 psig (4000 psug for
CE plants)

Narrow range (sump),
Wide range | Srerm—————

R e e
sworwaienns (Plant specific!

0 to design pressure* (psig)

Closed-not closed

-5 padg

“mpme 10 design pressure’

Verification

Verification; accomplishment of
mitigation

Verification and analysis of plant
conditions

Function detection. accomplishment
of mitigation

Function detection; accomplishment
of mitigation; venification

Function detection; accomplishment

of mitigation; verification

Accomplishment of isolation

Function detection; accomplishment
of mitigation; verification

t is required for orldo-. Sufficient number should be installed to account for attrition.
range provision.

MﬂmiMd&Mmmtmmwmoownumwavumfummw

stress.
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TABLE 2 (Continued)

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

mmwﬂmmwmmmmmmuMm(z)mmmcmmm.mmm /'
tainment.
Category (ses
Reguiatory
Vanabie Range Position 1.3} m
Fuel Cladding
Core Exit Temperature’ 200°F to 2300°F (for operating 13 Detection of potential for breach;
plants - 200°F 1o 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, S
P=mary Coolant
| me me . :
Analysis of Primary Coolant 10 Ci/pm to 10 Ci‘por 3 Deiail analysis; accomplishment of
(Gamma Spectrum) TID-14844 source term in . mitig+*ion; verification; long-term
coolant volume suseillance
Reactor Coolant Pressure
Bourdary
RCS Pressurs’ 0 to 3000 psig (4000 psig for CE 13 Detection of potential for or actual
plants) breach; accomplishment of mitiga-
tion; long-term surveillance —
. , -5 padg . ‘ .
Contanment Pressu Slnpma, 0 design pressure”’ pass | Detection of breach: accomplishment Y,
@wfot subatmospheric of mitigation; venfication; long-term
containments) surveillance
Lop to bottom
Containment Sump Water Narrow range (sump), 2 Detection of breach; accomplishment
Level’ Wide range siettemmet-eentmmment | of mitigation; venification; long-term
B T surveillance
specqfic)
Containment Area Radiation’ 1 R/hr to 10* R/hr 3% Detection of breach; verification
Effluent Radioactivity - Noble 10" \Ci/cc to 107 Cijec 38 Detection of breach; verification

Gas Effluent from Condenser
Air Removal System Exhaust’

pling or olMh“udmwhmmunmtmmmld..mum
samples. For gases, the criteria of ANSI N13.1 should be applied. rummmu“mummmnxmum:
- be o munimize plateout or deposition. hruh-dmlnnm ihe provisions should include:

demigned
Shieiding to maintain radistion doses ALARA,
:. Snauou:mm contawmnersampling port connector compatibility,
i&mum-& .‘nmm-‘mm

‘um-dmmmnﬂymlm

?
Mmmwn“mmm-ywmmunv tolmV\qﬁ.vmmmyd
sw within a factor the entire range.

Monitors shouid be capable of detecting and messuring radioactive efMuent concentrations with compositions ranging from fresh
squilibrium noble gas flssion product mixtures to |0-day mmm‘nm a of 1 [3
tlons may be expressed in terms of Xe-133 squivalen terms of any nobie nuclide(s x
will ave nfﬂd.mm.nm..ﬂonm g provided in this '“mdo d that multiple com ents or systems will be
m!m&unmcmuwmm-ywmmmonm. the equipment design rating.

orn 4in tenms of «integrated gamma)
eV per unit time.
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TABLE 2 (Continued)

Category (see
Regulatory
Variable Range Position 1.3)
TYPE C (Continued )
Contanment
RCS Pressure’ 0 to 3000 psig (4000 psig for 12
CE plants
Containment Hydrogen 0 to 1Q% (capable of operating 1
Concentration e {0 maximum design

0 to 3Q% for ice-condenser-type
containment

-5 psig
Containment 7 ressurs' &n-m to 3 times design 1

pnuuu‘ for concrete; 4 times

design pressure for steel (Smpaw,
for subatmospheric containments)

Containment Effluent Radio- 10°® Ci/ee to 10°? (Cijce padid
acti‘ty - Noble Gases from
[dentified Release Points’

- 4

i

Detection of potential for breach;
accomplishment of mitigation

Detection of potential for breach;
accomplishment of mitigation,
|ong-term surveillance

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

Detection of breach; accomplish-
ment of mitigation; verification

orn areas where penetrations and hatches are
Located, e.g., auxiliary buildings, fuel handl-
ing buildings, secondary containment which are
in dinect contact with primarny containment. )

émm’: Radioactivity® - Noble 10™® .Ci/ce to 10° Ci/ce o
Gases (from 5,08

R e R

)

Indica*ion of breach

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

Residual Heat Removal (RHR)

or Decay Heat Removal System
RHR System Flow 0 to 110% design flow'® 2 To monitsr operation
40°
RHR Heat Exchanger Outlet #°F 10 350°F 2 To monitor operation and for analysis

Temperature

°Prov-ou should be made to monitor all identifled pathways for release of gaseous radioactive matenais to the environs in conformance
with General Design Criterion 64. Monitoring »f individual effluent streams is only required where such streams are released directly into the
environment. If two of more streams are combined prior to release from a common discharge point, monitonng of the combined stream is
considered to meet the intent of this regulatory guide provided such monitoring 1as a range adequate [0 measure worst-case reieases.

loDoua low is the maximum flow anticipated in normai operation.
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Varnabie
TYPE D (Continued)
Safety Injection Systems

Accumulator Tank
Level and Pressure

Accumulator Isolation Valve
Position

Boric Acid Charging Flow
Flow in HP! System
Flow in LP! System

Refueling Water Storage Tank
Level

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

Pressurizer Level

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

Secondary System (Staam
Generator)

Steam Generator Level
Steam Gomr.uot Pressure

Safety/Relief Valve Positions
or Main Steam Flow

Main Feedwater Flow

TABLE 2 (Continued)

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

Top 2o Botitom
e ——
Electric current
Top to bottom
50°F to 750°F

0 to design pressure*

From tube sheet to separators

From atmospherc pressure

to 20% above the lowest safety

valve setting
Closed-not closed

0 to 110% design flow’®

1.97-20

Category (see
Regulatory
Position 1.3)

L

(]

To monitor operation

Operation status

To monitor operation
To monitor operation
To monitor operation

To monitor operation

To monitor operation

Operation status; to monitor for
loss of coolant

To ensure proper uperation of
pressurizer

To determine operating status
To monitor operation
To monitor operation

To monitor operation

To monitor operation

To monitor operation

To monitor operation

To monitor operation




Viriable

TYPE D (Continued )

Auxiliary Fesdwater or Emer-
gency Feedwaier System

Auxiliary or Emergency Feed- 0 to 110% design flow'®
water Flow

Condensate Storage Tank (nm manc)
Water Level

Containment Cooling Systerns
Containment Spray Flow 0to 110% design flow'®

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

Containment Atmosphere 40°F 10 400°F
Temperature
Containment Sump Water 50°F to 250°F
Temperature

Chemicai and Volume Control

System
Makeup Flow - In 0 to 110% design flow'?
Letdown Flow - Out 0 to 110% design flow'?
Volume Control Tank Level Top to bottom

Cooling Water System

40°

Component Cooling Water @ F to 200°F

Temperature to ESF System

Component Cooling Water Flow 0 to | 10% design flow’ ®
to ESF System

Radwaste Systems

High-Level Radioactive Liquid Top to bottom
Tank Level

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

1.97-21

N

(1 for B&W
plants)

l

td

L]

e

To ensure water supply for auxiliary
feedwater (Can be Category 3 if not
primary source of AFW. Then what-
ever is primary source of AFW should
be listed and should be Category 1.)

To monitor operation

To monitor operation

To indicate accomplistiment of cooling

To momitor operation

To monitor operation

To monutor operation

To monitor operation

To monitor operation

To monitor operation

To indicate storage volume

To indicate storage capacity




TABLE 2 (Corntinued)

Category (see
Reguiatory
Variable Range Position 1.3) Purpose
TYPE D (Continued )
Ventilation Systema
Emergency Ventilation Damper Open-closed status 2 To indicate damper status
Position

specific
Status of Standby Power and m 3 To indicate :ystem status
O E Import-
ant to Safety Chydraulic,
pneumatic)

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

Containment Radiation
Containment Area Radiation - | R/hrto 107 R/hr (A4 Detection of significant releases;
High Range' release assessment; long-term
surveillance; emergency plan
actuation
Area Radiation

Radiation Exposure Rate 10" R/hrto 10* R/hr 3\’ Detection of significant releases;

(inside buildings or areas where release assessment; long-term

access is requireq to service surveillance

equipinent importan: to safety)

Airborne Radioactive Materials
Aeleased from Plzi:

Noble Gases and Vent Flow Rate

« Containment or Purgs 10" “iccto 10° Li/ee pod Detection of significant releases;
Effluent’ 0 to 110% vent design Nlow'® release assessment

(Not needed if effluent discharges
through common plant vent)

+ Reactor Shield Building 10" Ci/ee to 10* | Ci/ce 2* Detection of sigmfizant releases.
Annulus' (if in design) 0to 110% vent design flow'? release assessment

(Not needed if effluent discharges
through common plant vent)

+ Auxiiiary Building’ 10 Ci/ec to 10° Ci/ee P Detection of significant releases;
(including any building 0 to 110% vent design flow'® release assessment; long-term
containing primary system (Not needed if etfluent dischurges surveillance
gases, & g waste gas decay through common plant vent)

tank)

"Sumu“unuohlmwMuu..“bu.hmumtbu.udmmﬂ:wm
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TABLE 2 (Continued)

N\ Category (see
Reguiatory
Variable Hange Position 1.3) Purpose
Type E (Continued)
Airborne Radioactive Materials
Released from Plant (Continued )
Noble Gases and Vent Flow
Rate (Continued)
+ Condenser Air Removal lO";ﬁlccto 10% WCi/ee pAd Detection of significant releases:
System Exhaust’ 0 to 110% vent design flow’° release assessment
(Not needed if effluent discharges
through common plant vent)
« Common Plant Vent or Multi- 10™® 1Ci/cc to 10° | Ci/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
coniainment purge is
incinded) 107 yCi/ee to 10* | Cl/ee
+ Vent From Steam Gen- 107" Ci/ec to 10° WCi/ce 282 Detection of significant releases;
erator Safety Relief Valves  (Duration of releases in seconds reiease assessment
or Atmospheric Dump and mass of steam per unit time)
Valves
«  All Other Identified Release 10 WCi/ec to 10% Ci/ec 28 Detection of significant releases:
Points N to 110% vent design flow'°® release assessment; long-term
(Not needed if effluent discharges surveillance
through other monitored plant
vents)
Particulates and Haiogens
+ All Identified Plant Release 15 |Ci/ce to 10% Ci/ce ; Detection ot significant releases;
Points (except steam gen- 0 to 110% vent design flow'? release assessment; long-term
erator safety relief valves or surveillance
atmospheric steam dump N
vaives and condenser ar
removal system exhaust),
Sampling with Onsite
Analysis Capability

at
jec of particulate radioiodines and particuiates other than radioiodines, anc an
average gamma photon energy of 0.5 MeV per dimntegration.

L.¢., the obfaining of the best practicable sample, accompanied by the application fo

analytical procedures of such empirically-determined Line Loss or Line deposition cor-

\ A\ rection {actons as may be needed to obtain nesults which can be considered conserva-
tive "brder-of-magnitude " approximations of the actual concentrations of particulates
and radioiodines in plant gaseous effluents under arcident conditions.)
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*1t is unlikely that a few
fixed-station area monitons

e i TABLE 2 ( .
could provide sufficiently ‘o T N
Meliable information 2o be of use p
n detecting nreleases from ummonito Comgory’ (se0 i
Verison®\ Containment :‘"“""Hu, ’
P nts ., —
VPR S Contonatt \ However, thene may be circumstances where such a system
Sasioass fladt and Radi 0f monifors may be useful. The decision to
activity ¢ ¢— Anstall such a system is Left to the Licensee.
m_w
R R e e SRR . A —
e e
B e . P A S
Airborne Radiohalogens and 10? Cijee to 197 \Cijee L Release assessment: analysis
Particulates (portable sampling
with onsite analysis capability) :
Plant and Environs Radiation 10" R/hr to 10* R/hr, photons 3! Release assessment; aralysis
(portable instrumentation) 10" radse/hr to 10* rads/hr, beta 3!
radiations and low-energy photons
Plant and Environs Radio- Taotonic A yads) Release assessment; analysis
activnity (portabie instru- mastis .
mentation)
\.
16
N Tess than /

0 to 360° (+5° agcuracy with a
deflection of 10°). Starting speed,
0.4 mps (1.0 mph), Damping ratfo

greater than or equal to 0.4, delay

distance Tess than or equal to 2 meters.

Wind Direction

0 to 22 mps (S0 mph). 4 0.2 mps 3
(0.5 mph) accuracy for speeds less
than 2 mps (5 zph{. 10% far speeds

fn excess of 2 mps (S mph), with

a starting threshold of less then 0.4
mps 1Y 0 mph) and & distance constant

not to exceed 2 meters.

Based on vertical temperature
difference from primaryfsysiem,

Wind Speed

Estimation of Atmos-

pheric Stabulity ’

Release assessment

Release assessment

Release assessment
eonological

$°C1010°C(-9°F 10 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

"?u sstimating release rutes of radiosctive materials released during an accident.

uTo monitor radiation and airborne radioactivity concentrations in many areas
impractical to install ary bl

in the context of emergency
response is provided in Reg-
wlatory Guide 1.101.
on meteonological instrumentation
48 contained in

throughout the facility and the site environs where it is
of covering both normal and accident levels.

Guidance

“Gm un meteor.

oto?nl measurements
Programas in Support of Nuciear Power Planty,
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Variable
TYPE E (Continued)
Accident Sampling' 7 Cape-

tility (Anatysis Crpabil-
ity On Site)

Primary Coolant and Sump Grab Sample 3518 Release issessment; venfication:

analysis
* Gross Activity 10 uCi/mi to 10 Ci/ml
* Gamma Spectrum (Isotopic Analysis)
* Boron Content 0 to 6000 ppm
* Chionide Content 0to 20 ppm
* Dissolved Hydrogen 0 to 2000 cc(STP)/kg
or Total Gas'? .
* Dissolved Oxygen'®’ 0 to 20 ppm
* pH ito 13
Containment Air Grab Samg Release assessment. verification;
: analysis
« Hydrogen Content 0to 10% _(VoZumey
0!03 0 QRgensers
* Oxygen Content 0to 3Q¢
* Gamma Spectrum (Isotopic analysis)

e —————e e e

"m time for mu&u analyzing samples should be 3 hours or less from the time the decision is made to sample, ex cept for chloride
which should be wathin 24 hours.

"..n installed capability should be provided for obtaining containment sump. ECCS pump room sumps. and other similar auxiliary
‘ullding sump liquid samples.

p "Anl-odnom,eoout.mto--p.
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PROPQSED_REGULATORY ANALYSIS

1. Statement of the Problem

The applicant for a license (or licensea2) of a nuclear power plant is
required by the Commission's regulations to provide instrumentation to (1)
monitor variablec and systems over their anticipated ranges for &zcident con-
ditions as appropriate to ensure adequatz 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 modify and update the
guidance previously given. The modification is based on the results of
studies pertaining to radiation monitors, further evaluation of meteorological
measurements, and on initial input from an independent evazluation of the overall
clarity of the guide.

Regulatory Guide 1.97, Revision 2 was issued as an effective guide in
Decemter 1980. The guide was issued with an outstanding question raised by
the industry and supported by the ACRS regarding the practicability of deploying
rixed-location environs radiation monitors capabie of detecting radioactive
materials releases from an unidentified breach of the containment. These monitors
were listed in the guide but implementation of these provisions of the guide were
delayed pending the outcome of a study which was to develop guidance as to their
number and location. Additionally, shortly aftar the guide was issued a research
program was initiated with INEL (A-6369, "Nuclear Power Plant Instrumentation Evaluj.
tion") to identify any modifications to the guide that might make the intent more clear;

The study pertaining to the environs radiation monitors has been completed
and published in NUREG/CR-2644. The conclusion was that it is unlikely that a few

fixed-station area monitors could provide sufficiently reliable information to be of




use in detecting releases from unmonitored containment release points. The NRC staff

agrees with the conclusfon of this study and NRR, RES, and IE have agreed to
delete the environs radiations monitors from the PWR and BWR table of variables
of the guide.

Another evaluation by the NRC staff concluded that the function of ex-
posure rate monitors inside auxiliary buildings and other buildings adjoining
the containment (which were intended to measure releases caused by potential
breaches in the containment), could be just as effectively performed by the
effluent monitors installed at release points from those buildings. Thgrefore.
it was agreed by NRR, RES, and IEiognizant personnel that the exposure rate monitors

inside buildings for the purpose of detecting containment breach be ‘deTeted from the

guide. Exposure rate monitors inside buildings where access is requiied to service
equipment important to safety will be retained.

The NRC staff also agreed that the high accuracy specified in Revision 2 of

Requlatory Cuide 1.97 for the containment radiation monitors is unnecessary
and should be reduced, since correction factors can be applied to compensate
for the energy spectrum. '

An additional change agreed by NRC staff to be made pertains to the
meteorology measurements. DOuring the CRGR review of Proposed Revision 1 of
Regulatory Guide 1.23, "Meteoroligical Measurement Programs for Nuclear Power
Plants," the CRGR noted that several of the instrument range specifications
on meteorology variables updated thcse presented in Revision 2 of Regulatory
Guide 1.97 and recommended that both guides provide the same specifications.
Requlatory Guide 1.97 has been modified to agree with Proposed Revision 1 of
Regulatory Guide 1.23.

Those clarifying modifications, which can be readily agreed to by cognizant

NRR perscnnel, that have thus far been identified by the INEL evaluation are 21s0

included. These modifications include: (1) listing the provisions for the design




w s

and qualification criteria for Categories 1, 2. and 3 in a different format
that was recommended as being more understandable, (2) changing the "range®
provisions in the ta.les of variables to make them consistent, (3) correcting
editing and printing e rors, and (4) some word changes to make the intent of

the discussion and provisions of the guide more clecr.

The value to NRC operations and industry is that many of the questions
regarding radiation monitoring will be resolved. Additionally, questions of
clarification and/or guide intent commonly askec by industry will be cleared

up by this proposed revision.

2. Objectives

The above mentioned deletions represent a substantive change in the
NRC staff position regardino accident woritor{ng which could represent a
reduction in cost to the users of Regulatory Guide 1.97 with na reduction in safety
since the environs radiation monitors were agreed not to berne;d?a, oy NRR personnel,as
discussed above, and the function of the exposure rate monitors inside buildings
can be effectively performed by effluent monitors. It is desirable that the
users of the guide be notlified as soon as practicable to prevent unnecessary
costs being applied to meet a provision no longer recomsended by the NRC staff.
Since the guide is being revised to accomplish the above objectives, it is
prudent to also include those modifications that have been identified as beir.
essentfal to make the guide more understandable. Consequently, the guicd2 15

being revised to réflect these changes.

3. Alternatives

The alternative is to take no action tu revi-<¢ the guide but to i:iform




licerseces on an individual basis as interchanges between the licensee and the

staff pertaining to accident monitoring occur.

4. Consequences

If no action is taken, licensees and vendors may continue to incur costs
to meet a provision that is no longer a recommendation of the staff. Time will

be lost in answering questions which could be avoided by issuina a revision.

5. Decision Rationale

The revision of the guide should be issued to inform its users of the
current staff position, to clarify the staff position, and to eliminate and’or

reduce unnecessary costs incurred in trying tc meet provisions which are no

longer recommended.

6. Implementation

The implementation for this revision of Regulatory Guide 1.97 does not
alter the implementation of Revision 2 as outlined in SECY 82-111. Since
there are no new provisions being promulgated, there is no fmpact on cost

or schedule.




