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MEMORANDUM FOR: Victor Stello, DD/ROGR
Chairman, CR,GR

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

SUBJECT: REGULATORY GUIDE 1.97, " INSTRUMENTATION FOR LIGHT-
WATER-COOLED N" CLEAR POWER PLANTS TO ASSESS PLANT
AND ENVIRONS CONDITIONS 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, " Instrumentation for Light-Water-Cooled Nuclear Power
Plants to Assess Plant and Environs 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 proposed 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.)
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Robert B. Minogue, irector
Office of Nuclear Regulatory Research

Enclosures :
Regulatory Guide 1.97, Revision 3
Regulatory Analysis
CRGR Summary
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SUMMARY OF PROPOSE 0 REGULATORY GUIDE REVISION FOR CRGR REV
_

OFFICE OF NUCLEAR REGULATORY RESEARCH
.

DATE: October 5, 1982.

RES TCF N0.: IC 260-4

A. S. Hintze.

RES TASK LEADER:

TELEPHONE: 35966
*

Revision 3 of Regulatory Guide 1.97, " Instrumentation
for Light-Water-Cooled Nuclear Power Plants to AssessPlant and Environs Conditions During and Following anTitle _of Proposed Action _:

-

Accident"
The NRC staff position has been changed regarding some

,'of the variables listed in Regulatory Guide 1.97,This action is to revise the guide to
,

Statement of the Problem:

agree with current staff recommendations and toclarify areas where there have been questions .re-
Revision 2.

,

garding the intent of the guide.
F

;

ide 1.97 of the
To infonn, in' a timely nanner, users of Regulatory Gut of the guide.
changes in staff position and to clarify the intenObjective: ide but to

The alternative is to take no action to revise the gu
,

s between

inform licensees on an individual basis as interchangethe licensee and staff pertaining to accident mon tor ni i g occur. ,

Alternataves:~

-

i to ;-

If no action is taken, licensees and vendors ma.y cont nueend- ,

incur costs to meet a provision that is no longer a recommTime will be lost in answering questionsConsequ_ences:

ation of the staff.which could be avoided by issuing a revision.f i t's

The revision of the guide should be issued to in ormf the staff -

users of the current staff position, to clari yreduce unnecessaryDecision Rationale:

position, and to eliminate and/orcosts incurred in trying to meet provisions whic
h are no

longer recommended. f Regulatory
This revision does not alter the implementation o1

Guide 1.97, Revision 2 as outlined in SECY 82-11Impl_ementation:
, .

.

.

.

I
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Proposed Revision 3 me mees. -
,

-
| [e. U.S. NUCLEAR REGULATORY COMMISSION 9/30/82

1 Afff i REGULATORY GUIDE
( %'

% g ,o OfflCE OF STANDARDS DEVELOPMENT/

REGULATORY GUID31.97
(TaskeptimeIC 260-4)

INSTRUMENTATION FOR LIGHT-WATER-COOLED NUCLEAR POWER PLANTS*

TO ASSESS PLANT AND ENVIRONS CONDITIONS DURING AND FOLLOWING
AN ACCIDENT

J

A. INTRODUCTION B. DISCUSSION

Criterion 13. " Instrumentation and Control,"of Appen- Indications of plant variables are requirca by the control
dix A, " General Design Criteria for Nuclear Power P!1nts," room operating personnel during accident situations to (1)
to 10 CFR Part 50," Domestic !.lcensms of Production and provide information required to permit the operator to take

'

Utilization Facilities," includes a requirement that instru- preplanned manual actions to accomplish safe plant shut-
mentation be provided to n onitor variables and systems down; (2) determine whether the reactcr trip, engmeered-
over their anticipated ranges for accident conditions as safety-feature systems, and manually initiated safety
appropriate to ensure adequate safety. systems and other systems important to safety are performing

' their intended functions (i.e., reactivity control, core
Criterion 19, " Control Room." of Appendix A to cooling, maintaining reactor coolant system integrity, and

10 CFR Part 50 includes a requirement that a control room maintainin g containment integrity); and (3) provide informa-
be provided from which actions can be taken to maintain tion to the operators that will enable them to determine the
the nuclear power unit in a safe condition under accident potential for causing a gross breach of the barriers to
conditions, including loss of-coolant accidents, and that radioactivity release (Le., fuel cladding, reactor coolant

,

equipment, including the necessary instrumentation, at pressure boundary, and containment) and to determine if a
appropriate locations outside the control room be provided gross breach of a barrier has occurred. In addition ta the~

h ,j with a design capability for prompt hot shutdown of the above, indiwations of plant variables that provide informa-
*

tion on operation of plant safety systems and other systems *reactor.
,

important to safety are required by the control room% y .
Cnterion 64, " Monitoring Radioactivity" Releases." of operating personnel during an accident to (1) furnish data

Appendix A to 10 CFR Part 50 includes a requiremect that regarding the operation of plant systems in order that the
means be provided for monitoring the reactor containment operator can make appropriate decisions as to their use and.

j atmosphere, spaces containing components for rectreulation (2) provide information regarding the release of radioactive

: of loss of-coolant accident nuid, effluent discharge paths, materials to allow for early indication of the neec. to
'

| tad the plant environs for radioactivity that may be released initiate action necessary to protect the public and for an
from postulated accidents. estimate of the magnitude of any impending threat.

! This guide describes a metnod acceptable to I.se NRC At the start of an accident, it may be difficult for the
i staff for complying with the Commission's regulations to operator to determine imn.ediately what accident has
' provide instrumentation to monitor plant variables and occurred or is occurring and therefore to determine the

systems during and following an accident in a light-water- appropriate respove. For this reason, reactor tnp and
cooled nuclear power plant. ~

.

certain other safety actions (e.g., emurgency core cooling~

| . - - - . =ahame actuation, containment isolation, nr depressurization) have i

j ; '
" " " " been destgred to be performed automa ically dunng the |

;nitial stages of an accident. Instrumentation is also provided"

; 'The substannat numbw of channes in this revision has made it
" P $

j improcucas to indicate the chanses wita unes in the marsin. enable the operation of manually ininated safety systems
i:

, 1 i

!1 !. -t a '
:

J usNRC REGULATORY outOES Comments snould,uiatory Commission, wasnington, o.C. 2csss,
De sent to the secretary of tne Commession.

'
u.s. Nucmr me

l] "u*:".E''*n'"tno"#**ac'c'L't E7 E *t*'''7'ac"*dr'"w'''0"e'*d tI"4
' " " * " " "' * * * " " ' * " * * * " ' ' ' " ' ' " * " *'

e
t specifl4 parts of tne commession's requ6ations, to colineate tecn. The gu6 des are issued in tne following ten broad divisions:

neques used Dv tne staff in eveauating specific prootems or postu*

[ undes r no titu r tons,an o od a escarcn d est 'leactols r soortation

\ j '"u*"M'A*e';*?a"hT:'e"fa'en?#"f"ti,"9v'"'"O al"sJ"f "M. t 0%'"*e%"aMt*0"" i ti"i,0*a"n'DTn'n"ciai ae.,ew' * '

. Mance W coWnuance of a 9MH M s. MaMals and Rant heCtkn 10. Genwas
!

.. g

Cooles of issued guides may be purenasec at tnecurrent Government r

Comments and suggestions for imorovements in these guides are orInting Office ortce. A subscriotten serv 6ce for future gu6 des in sos- e

-% encouraeed at all t6tnes, and guides will De fewesed, as accroortate, cif6c divisions is avaalaDie tnrougn the Government ortnting office.

to accommodate comments and to reflect new 6nformation or information on the suoscrtotion service and current GoQ or6ces may

ments r e ouDitC 4Gditio ta Ov e We o. .C. 2 Ss A t's ti 0 Ca o s ales a
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and other appropriate operator actions invoiving systems burst pressure of the containmentin order that the operators
*; important to safety. wG1 not be uninformed as to the pressure inside the contain-

! ment. 'Ilie availability of such instruments is important so

] Independent of the above tasks, it is important that that responses to corrective actions can be observed and the
; operators be informed if the barriers to the release of need for, and magnitude of, further actions can be-deter- V

; radioactive materials are being challenged. Therefore,it is maned. It is also necessary to be sure that when a range is
Tj essential that instrument ranges be selected so t!'at the extended, the senativity and accuracy of the instrument are
j instrument will always be on scale. Narrow-range instruments within acceptable limits for monitoring the extended range.

| may not have the necessary range to track the course of the
i accident; consequently, nmitiple instruments with over. Normal power plant instrumentation remaining functional '

lapping ranges may be necessary. (in the past, some instru- for all accident conditions can provide indication, records,2
r

ment ranges have been selected tused on the serpoint value and (with certain types of instranents) time-lustory responses [
'

,

C for automatic protection or alarms.) It is essential that for many variables important to following the course of the
* degraded conditions and their reagnitude be identified so accident. Therefore, it is prudent to select the required

the operators can take actions that are available to mitigate accident-monitoring instrurnentation from the normal
,

the consequences. It is not intended that operators be power plant instrumentation to enable operators to use,
encouraged to prematurely circumvent systems important during accident situations, instruments with which they are ,

, ?*j to safety but that they be adequately informed in order most familiar. Since some accidents could impose severe
J that unplanned actions can be taken when necessary, operating requirements on instrumentation components,it

,t may be necessary to upgrade those normal power plant |"

.

}j
Examples of serious events that could threaten safetyif instrumentation components to withstand the more severe

| 7j conditions degrade are loss of-coolant accidents (LOCAs), operating conditions and to measure greater variations of
- overpressure transients, anticipated operational occurrences monitored variables that may be associated with an accident.
,fj[ that become accidents such as anticipated transants without it is essential that instrumentation so upgraded does not

,

j.,} scram (A'!TS), and reactivity excursions that result in degrade the accuracy and sensitivity required for norma!
'

releases of radioactive materials. Such events require that operation. In some cases, this will necessitate use of over-*

( ; the operators understand, within a short time penod, the lapping ranges of instruments to monitor the required range
| ability of the barriers to lirrdt radioactivity release,1.e., that of the variable to se monitored, possibly with different'

they understand the potential for breach of a barrier or performance require ments in each ranes.
( whether an actual breach of a barrier has occurred because j

'

of an accident in progress. ANSI /ANS-4.5-1980,8 " Criteria for Accident Monitoring ~
]-Functions in Litht Water-Cooled Reactors." delineates

It is essential that the required instrumentation be criteria for detenmning the vanables to be monitored by
capable of surviving the accident environment in which it is the control room operator, as required for safety, dunns
located for the length of time its function is required. It the course of an accident and during the 'ong-term stable *

,

could therefore either be deagned to withstand the accident shutdown phase following an accident. ANS 4.5 was ji
environment or be protected by a local protected environ- prepared by Working Group 4.5 of Subcommittee ANS-4 -

ment. with two ps aary ob'ectives:(1) to address thatinstrumenta-
.}

; tion that permits the operators to monitor expected param-
! It is desirable that accident-monitoring instrumentation eter changes in an accident period and (2) to address :i

i components and their mounts that cannot be located in extended-range instrumentation deemed appropriate for the i

seismically qualified buildings be designed to continue to possibility of er. countering previously unforeseen events. fi

function, to the extent feasible, followung seismic events. ANS-4.5 refere sces a revision to IEEE Standard 497 as the |

''
An acceptable method for enhancing the seismic resistance source for specific instrumentation design entena. Since the

of this instrumentation would be to design it to meet the revision to IEEE Standard 497 has not been completed,its

seismic criteria applicable to like instrumentation installed applicabdity cannot yet be determined. Hence, specific

in seismacally qualified locations although a lesser over. insuumentation design criteria have been included in this

all qualification results. regulatory guide.,

I

ANS-4.5 defines three types of variables (definitions
Vanables for accident monitoring can be selected to modified herein) for the purpose of aiding the dessner in

provide the essentialinformation needed by the operatcr to selecting accident monitonng instrumentation and applicable

'*| determine if the plant safety functions are being performed. criteria. The types are: Type A, those variables that provide
2E' It is essential that the range selections be mafficiently primary information needed to permit the control room

great to keep instruments on scale at all time (Further, at is. ..

,y prudent that a limited number of those variables that are .

! functionally significant (e.g., containment pressure, primary
3

system pressure) be monitored by instruments quallfled to coons may be otteined from the Amencen Nuclear Soctory.

| ~ . * "# "#" ' * *

|more stnngent environntental requirements and with ra iges
,

.
that extend well beyond that which the selecte<! variables 2 *Petmary information is inrormation ther is essennel for the

oc ned te rua n, ;jj can attain under limiting conditions; for example, a range gt, ace,om sishmg gge g ggne s, j
|, _ g

| O for the containment pressure monitor extending to the met mer also be idenuned in written procedures. ,

| ', ( M at one of a set of overlapping I

i |1 | instuunents will be on scalz. 1.37 2 .

| 0j *
,
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operating personnel to take the speciSed manually controued requarements and generally applies to instrumentation
actions for which no automatic controlis provided and that da=ganted for indicating system operating status. Category 3

- , are required for safety systems to accomplisit their safety is intended to provide requirements that will ensure that,

* functions for design basis accident events; Type B, thoes high. quality off-the shelf instrumentation is obtained and
.

variables that provide information to indicate whether plant applies to backup and diagnostic instrumentation. Itis also
.,

safety functions are being accomplished; and Type C, those used where the state of the art willnot support requirements

vanables that provide information to indicate the potential for higher qualified instrumentation. ,

for being breached or the actual breach of the bemers to j
,

fission product rele:se,i.e., fuel cladding, primary coolant In general, the measurement of a angle key variable may

pressure boundary, and containment (modified to reflect not be sufficient to indicate the accomphshment of a given j
NRC staff position; ses regulatory position 1.2). De safety function. Where multiple variables are needed to4

sources of potential breach are limited to the energy indicate the accomplishment of a given safety functaon, itis j

sources within the barrier itself. In addition to the accident- essential that they each be considered key variables and be,

monitoring variables provided in ANS4.5, variables for measured with high-quality instrumentation. Additionally,t

monitoring the operation of systems important to safety it is prudent,in some instances, to include the measurement
and radioactive effluent releases are provided by this of additional variables for backup information and for
regulatory guide. Two additional variable types are defined: diagnosis. Where these additional measurements are included.

Type D, those variables that provide information to indicate the measures applied for design, quahnrarian and quanty

the operation of individua1 safety systems and other systems assurance of the instrumentation need not be the same as'

important to safety, and Type E, those variables to be that applied for the instrumentation for key variables. A
monitored as required for use in determanas the magnitude key variable is that single variable (or minimum number of
of the release of radioactive materials and for continuously variables) that cost darectly indicates the accomplishment

assessing such releases. 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
A minimum set of Type B, C, D, and E variables to be radioactive material release (in the case of Type E). It is

.

measured is listed in this regulatory guide. Type A variables essential that key variables be qualified to the more stungent'

have not been listed because they are plant specific and will design and qualification criteria. The design and qualification

depend on the operations that the designer chooses for criteria category assigned to each variable indicates whether

planned manual action. Types B, C, D, and E are variables the variable is considered to be a key variable or for system

for fonowing the course of an accident and are to be used status indication or for backup or diagnosis,i.e. for Types B

(1) to determine if the plant is responding te the safety and C, the key variables are Category I; backup variables

i measures in operation and (2) to inform the operator of are generauy Category 3. For Types D and E, the key
the necessity for unplanned actions to mitigate the con- variables are generally Category 2; backup variables are
sequences of an accident. The five clasafications are not Category 3.
mutually exclusive in that a given variable (or instrument)
may be applicable to one or more types, as well as for The variables are listed, but no mention (beyond redun-

normal power plant operation or for automatically initiated dancy requirements) is made of the number of points of
safety actions. A variable included as Type B, C, D, or E measurement of each variable. It is important that the
does not preclude that variable from also bein g included numberof points of measurement be sufficient to adequately "

as Type A. Where such multiple use occurs, it is essential indicate the variable value, e.g., containment temperature
that instrumentation be capable of meeting the more may require spattal location of severa: points of measure-
stringent requirements. ment.

.

The time phases (PI ases I and II) delineated in ANS-4.5
i are not used in this regulatory guide. These considerations This guide provides the minimum number of variables to

are plant specific. It is important that the required instru- be monitored by the control room operating personnel

mentation survive the accident environment and function during and foHowing an accident. These variables are used

as long as the information it provides is needed by the by *he control room operating personnel to perform their !,'

controt room operating perssanel role in the emergency plan in,the evaluation, assessment,
monitoring, and execution of control room functions when i

The NRC staff is willing to work with the ANS working the other emergency response facilities are not effectively j

group to attempt to resolve the above differences. manned. Variables are also defined to permit operators to
'

!perform their long-term monitoring and execution respon-
Regulatory positions 1.3 and 1.4 of this guide provide sibilities after the emergency response facilities are manned. I

'

design and quaufication enteria for the instrumentation The application of the criteria for the instrumentation is
used to measure the various variables listed in Table 1 (for limited to that part of the instrumentation system and
BWRa) and Table 2 (for PWRs). The criteria are separated its vital supporting features or power sources that provide

.
into three separate groups or categories that provide a the direct display of the variables. These provisions are not

graded approach to requirements depending on the impor- necessarily applicable to that part of the instrumentation'

[. . tance to safety of the mersurement of a specific variable. systems provided as operator aids for the purpose of'

-~ y,f Category 1 provides the most stringent requirements and is enhancing information presentations for the identification

,
intended for key variables. Category 2 provides less stringent or diagnosis of disturbances.

i
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1.1 Section.1 of MS-4.5 reference 4 IEEE Std 497-1977.. ,

The 4pecific applicability or acceptahitity of thia
4tandard La yet to be deterasined,

' 'f w'f . but necessant uriag, safe utdownC. REGUI.ATORY POSITION
Eart a tu tio how ranges equired to

,
1. Accident. Monitoring Instrumentation ' e end b d those ra s calct:lat in e ost severe

sign sis ac ent ent r a giver' riatie uld be

'llte criteria and requirements contained in ANSI /ANS-4.5- qu ted using th uidance pr ide m pa ph 6. 6

1980," Criteria for Accident Monitoring Functionsin Light.
Water-Cooled Reactors," are considered by the NRC staff to

| be generally acceptable fer providing instsumentation to b. N ailure 'ther the a ' den o oring

|
monitor variables for accident conditions subject to the i fu ntation, xiliary s orting tures, o 'ts

#following: po sources c nt with urcs at areI

ditio r uit of a ecific shoul ent,

1.1 Instead of the definition given in Section 3.2.1 of the operat from being pre d the int ation . -

ANS-4.5, the definition of Type A variables should be: sary fo em determin ne ety status t' pla

Type A, those variables to be monitored that provide the bring the p t nd maint in a sa e 'ndition

primary information required to permit the controlroom f ing that acci Where failure ne act ent-2

operators to take the specified manually controlled actions onito ' s cha results informat' a biguity it t

is, the red t displays disagr t could lea peratorsfor which no automatic control is provided and that are -

required for safety systems to accomplish their safety to defea ri to accomplish . ired safety 1 crion,
'

function for design basis accident events. dit al inform a sho be prc 'ded to allow .e -

.o tors to deduce 3 al conditions . the pl- .T
ependent1.2 In Section 3.2.3 of ANS-4.5, the definition of y accomplish oviding addition '

Type C includes two items, (1) and (2). Item (1) includes channels info tion of - same vari ( dition
those instruments that indicate the extent to which variables an identicas annel) or by , ovi - an inde, ent

that have the potential for causing a breach in the primary annelt oni a different va e that bea* kn

reactor containment have exceeded the desi;;n basis values. ret 'o 'p to the iple c' . nels ( diti of a diver

in conjunction with the variables that indicate the potential ch . Redundant or o se channels s be electrica

for causing a breach in the primary reactor containment, depen t and phy ' ily s . rated om e - other d
the variables that indicate the potential for causing a breach from equip. n t classified . portant to y in

in the fuel cladding (e.g., core exit temperature) and the cordance - Regulatory ade '5,"Phv.eal - de-
.

reactor coolant pressure boundary (e.g., reactor coolant pc. *ene- f Elec . Syste " up to a. 4 . cluding .

e displafyne channel sb aiupressure) should also be included. The sources of pctential isol. - device. At 1 "

breacli are limited to the energy sources within the cladding, a dire -indicatin- r . crding tee. (Not \"tain
' sion ot ty system, re dantcoolant boundary, or containment. References to Type C cach redunc t i.

instruments, and associated parameters to be measured, in nitoring c els are no ed except or st.

ANS-4.5 (e.g., Sections 4.2, 5.0, 5.1.3, 5.2, 6.0, 6.3) should gene orI ins ent n in two p n' :ts.)
include this expanded definition,

c. e' me tion ould be e rgizeu om statio

1.3 Section 6.1 of ANS-4.5 pertains to General Criteria dby Power . rees as prow -d ' egulatory u
,

for Types A, B, and C accident-monitoring variables. In lieu Cn. ~ fo afe. -Related F *ic Power Syst for
of Section 6.1, the following design and qualification Nucle er Plants, d sb aid be kedup b atte

~

criteria categories should be used. here ntary interrur n is not tole 1 ,

'

e instru . tion chan. I uld b vailaIn generd, Category i ptovidea for
r to acci nt ept as pro . In paragrap . I1.full qualification, redundancy, contin- e

"Ex tio as define in 'E 5 dard 27 or i

nou4 real-time diaplay, and i4 powered * * * #* ***" ''''" '* " * '
from on44te (4tandby) power.
Category 2 provides for qualification .The recom n ns of th oli mgte atory
bttt i4 ledo 4tringent in tJtat it doca ide ertaining it ssurance uld be folio ;

not (of itoelf) include 4eianit qual- |
ification, redundancy or continuou4 Regulato uide 1.28 Assuran ogram i"

'

tire . ts (D 4, anddi4 play, and need only be powered from Cons etio. "a Itielt-reliability power 40urce (not
nece44arily 4tandby power).
Category 3 is tea 64 4tringen,t. It

Reg tory G e1.30 " Quality ' trance quire-
t or th I 21 -

ptovidea for Itiglt-qualify commercial ''
,

grade eqttipment and need only be powered *i*"' r*"n and
"*~

stru . .ta ectri
from offaite power. Equipme

(See Criteria Tab [e) R latory Gui 8 "O 'ty Ase a e qui r

\ nts for ckag' , ~ hi ,

.
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CRITERIA TABLE ,

4 Category 1 Cateoorv 2 Cateaarv 1 --

6

i 1.3.1 Equipment Qualification 1.3.1 Equipment Qualification 1.3.1 Equipment Qualification
i !

'!
-

f
The instrumentation should be qualified in accordance

with Regulatory Guide 1.89, " Qualification of Class IE
Equipment for Nuclear Power Plants,"and the methodology Same as Category 1 (Vo apecific provision)j| ,

described in NUREG-0588, " Interim Staff Position on.j |
Environmental Qualification of Safety-Related Electrical

|-} Equipment."

.I
~.

lastrumentation whose ranges are required to
Same as Category 1 (MO apecific pt0Vi4 ion)~t

| J suttnd beyond those ranges calculated in the most severe' design basis accident everst for a given variable should be
, ' , qualified using the guidance provided in paragraph 6.3.6 of

;

| ') ANS-4.5. j
'

]
,

, .

i
Qualification applies to the complete instru-

mentation channel from sensor to display where the display Same as Category 1 (Mo apecific pgovigion) j
is e direct-Indicating meter or recording device. Where the J
instrumentation channel signal is to be used in a computer-;
based display, recording, and/or diagnostic program,
quilification applies from the sensor to and includes the |
chanel isolation device.

t <

!
-

i

1

,

i 'Ihe seismic
portion of quahfication should be in accordance with
Regiilatory Guide 1.100," Seismic Qualification of Electric (No 4pec fic ptovi4 ion) (Mo 4pecific ptovi4 ion)

~

.

Equipmeist for Nuclear Power Plants. Instrumentation,

should continue to r;ad within the required accuracy

fc'. lowing, but mot necessarily dering, a safe shutdown
carthquake.

;

,

a
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CRITERIA TABLE - cantinued
l

lCateriory 1 Cateoory 2 Cateoorv 3 *

i
1.3.2 Redundancy 1.3.2 Redunduncy 1.3.2 Redundancy ;

'

No single fadure within either the accident-monitoring (MO 4pecific pt0Vi4 ion (MO apecific pt0Vlaion)
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
fthe operators from being presented the information neces- '

sary for them to determine the safety status of the plant
,

i
*

rnd to bring the plant to and maintam it in a safe condition *
*

fIllowing that accident. Where failure of one accident-
monitoring channel results in information ambiguity (that

1
is, the redundant displays disagrec)that could lead operators '

.,

ta defeat or fail to accomplish a required safety f2nction.
!,additional information should be provided to allow the

, joperators to deduce the acturi conditions in the plant. This
4

-

may be accomplished by providing additionalindependent
|

channels of information of the same variable (addition of f;as identical channel) or by providing an independent i

; channel to monitor a different variable that bears a known |
tilationship to the muitiple channels faddition of a diver:e -

E
channel). Redundant a diverse channels shoal.1 be electrically #=

independent and physically separated frons each other and g.,.

i.' from equipmsett /, lot classified important to safety in p
t

| accordance with Regulatory Guide 1.75, " Physical Inde-
E

pendence of Electric Systems," up to and including any '
-

-
.,

'..'. i olition device. t.' . ' 2 _2 ? t " . '_, f
|'

__

.,
__ i . .

'" - Within_

s] cach redundant division af a safety system, redundant
,1

, s
i monitoring channels ye riot needed except for steami ,

* * ' h
genIrator level instrumentation in two-l' op plants-)o

*
,
. .,

!
.

1.3.3 Power Source 1.3.3 Power Source 1.3.3 Power Source .i

tThe instrumentation should be energized from station The instrumentation should be energized from a (MO apecific proviaion) .:
St:ndby Power sources as provided in Regulatory Guide 1.32, high-reliability Fower source, not necessaruy Standby,

" Criteria for Safety-Related Electric Power Systems for Power, and should be backed up by batteries where momen-
Nuclear Power Plants."and should be backed up by batteries tary interruption is not tolerable. 3I

|
where momentary interruption is not tolerable. * *

i
- :.

.

''
| 1.3.4 Channel Availability 1.3.4 Channel Availability 1.3.4 Channel Availability

The instrumentation channel should be available The out-of-service interval should be based on normal a

prior to an accident except as provided la paragraph 4.11 Technical Specification requirements on out of service for (No 4pecific pt0Vlaion)
' %cepflon, "as defined in IEEE Standard 279 or as the system it serves where applicable or where specified by

specified in Technical Specifications. other esquirements.

'1.97-T2
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U, CRITERIA TABLE - continued - f
.

..

Category 1 Catenorv 2 Cateanrv 3 '

l.3.5 Qualit'y Assurance 1.3.5 Qual.ity Assurance 1.3.5 Quality Assurance
.

The recommendations of the following regulatory
'

The instrumentation should be of high-quainty '
guides pertaining to quality assurance should be followed: commercial grade and should be selected to withstand the !

*
Same as Category 1 and the following: spectrad urvice environment.

Reculatory Guide 1.28 " Quality Assura' ice Program
Requirements (Design and Since some instrumentation is

-

I
s. Constrwtion)" less important to safety than other instrumentation.it may ,

.

. not be necessary to apply the same quality assur%ce measures .

.

Regulatory GrXe 1.30 " Quality Assurance Require- to all instrumentation. The quality assurance requirements
* ';*

ments for the Installation. that are implemented should provide controlover activities
'

,
laspection and Testing of effecting quality so as calent consistent witMbe importancee *
lastrumentation and Electric to safety of the lastrumentatbn. These requitereents should
squipn ent" he deterisined and dooumonted by persoscolheewledgeable ~

la the end use of the lastrumentatloa.
'

*
-

Regulatory Guide 1.33 " Quality Assurance Require- -

- ments for Packaging. Shipping. 4

Receiving. Storage. and llan-
dling of Rems for Water-Omled 3 -

,,

Nuclear Power Plants" *'

, ,

~

Regutstory Gu8de 1.58 "(Amlificatim d !*aclear 1%=r
~

"

!
,I'r Plant Inspection, Eaamination. t-

and Testing Personnel" :{., .

A
" iI

Regulatory Guide 1.64 " Quality Assurance Require-
{ '-g

ments for the Design of Nu- ~_ -

)j
clear Power Plants" ", J s .'

.;
; .

~

~
Regulatory Guidc 1.74 " Quality AssuranceTermsand ''

Definitions" .,

Regulatory Guide 1.88 " Collection. Storage.and blain- -

tenance d Macleat Power Plant
*

Quality Assurance Records"
, ,

~

.

Rcgulatory Guido 1.123 " Quality Assurance Require-
~

- 1 '*

i
'ments for Controlof Procuse-

,

.ment of items and Services
"Yfc4 iluclear Power Plants"

..

[
*

R33uistory Gu8de 1.144 "AuditingdQuality Assurance .

#

* i
Programs for, Huclear Power .

'

. P! ants"' +

* 'i
, . .

i'ib
* % ww-

-
m

_

e - ,
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CRITERIATABl.'E-c:ntlnued
~ *

'
-

,

Category 1 Catraorv 2 "' - | Catenarv 3
. . ,

1.3.5 cont.inued .
.,

-

j,

. .

Cryutatory Culde 1.146 ** Qualification of Quality
- Assurance Prograrn Audit

Personnel for Nuclear Power
Flaats**

'

*

Referecco to the above regulatory guides acept Regula- -

*

tory Uvides 1.30 and 1.38) is being made pending issuance
of a reguistory sulde (Task RS 002-3) that is under develop-

~

snent end will endorse ANSI /ASME NQA I-1979,*' Quality
Assurance Program Requirements for Nuclear Power *

,

Plants." -

'

1.3.6 Display and Recording 1.3.6 Display and Recording 1.3.6 Display and Recording

Confl>tuous real-time diaptart fit may 60 The lastruenentation signal may be displayed on an

by recordistg) aftonEd be provided for at Individual Instrdment or it may be p<ocsssed for display on Same as Category 2 ,

-

teaat one of the sedundant channels.The; demand.
method of display may be frj dial, digital, CRT or stripchait
recorder indication. ,

alt. channel Bffluent radioactivi:q manitou and area Effluent radioackivily monitou and area'

Recording oI instrumentation readout Information monitou 4 honed be accorded. monitou, and mefectology anonLtou ahould
4 3

s! ould be provided. 6e recorded,

Where direct and immediate trend or
tr'a'Islent information is essent!al for operator information Same as Category 1 Same SS Categ0ry I
or tction, the recording should be continuously available '

,

on dedicated recorders. Otherwise,it msy be continuously *

,

updatrd, stored in computer memory, and displayed on'

demard. Intermittent displays such as elata loggers and
scanning recorders may be used if no si<ni19 ant transient
response information is likely to be l^A i such devices.

1.3.7 Range1.3.7 Range 1.3.7 Range
,

,

,

,
where tw'o or more siistruments are Saite as Category 1 Same as Category I

neIded to cover a psrticular range, overlapping of instru-
, mixt span should be provided. where the required range

of monitoring Instrumentation results in a loss ofinstrumen- *

tition sensitivity in the normal operating range, separate
instruments s!muld be used.

j

(
.
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CRITERIA TABLE - c:ntinued
-

"

Category 1 Catenorv 2 CatPonrv 1

l.3.8 fquipment Identification 1.3.8, Equipment Identification 1.3.8 Equipment Identification'

(MO apecific ptOVi& ion)The instruments designated es Types A. B. and C and Same AS Category I
Categories I and 2 shou!d be specifically identifled on the
control panels so that the operator can easily discern thet ,

they ano intended for use under accident conditions.
.

1.3.9 Interfaces
'

1.3.9 Interfaces 1.3.9 Interfaces
,

<

The transmission of signals freen oneh, Same AS Category 1
(M0 4ptcl.f4C p40V44 DOM |

. .

:@_ M for other use should be through isolation devices * *

that ars designated as part of Lise monitoringInstrumentation
***+ and that meet the provisions of thle document. .,

U

l.3.10 Servicing Testing & Calibration 1.3.10 Servicing. Testing & Calibration 1.3.10 Servicing. Testing & Calibration

semcbg. testing. and calibration programs should be Same as Category 1 Same as Category 1 .

specified to maintain the capability of the monitonns *
.

Instrumentation. For those lastruments where the required
'

i^ int rval between listing will be tess tisan the normal time' *
.

.

,
! Interval tietween generating station shutdowns, a capability

i for testing during power operation should, be provided.

Whenever means for removing channels from service Same a3 Category 1 Same as Category 1
are included in the design, the design should facilitate
administrative control of the access to such removal means.

The design should facilitate administrative controlof Same as Categ0ry 1 Same &s Category I
the access to all setpcint adjustinents. module calibration

*

adjustments, and {est points.

Periodic checking. testing. calibration, and calibration Same as Category 1 Same as Category 1
verification should be in acccadaiece with the applicabic
portions of Regulatosy Guide 1.118. **Festodic Testing of
Electsic Fower and Protection Systems." pertaining to testing .:.-

cf instrument channels. (Note: Response time testing not
-

rsually needed.)
*
.

.
. - . . . (Vo specific provision)

-

The location of the isolatio" Same as Category 1- .

device shouft be such that it would be accessible for ,
8

I maintenance during accident conditions. ~ -

.
,,

.

f~

1 97-T5*
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CRITERIA TABLE - c:ntinued

Category 1 cateuorv 2 cateanrv 3

1.3.11 Human Factors 1.3.11 Human Factors 1.3.11 Human' Factors

The instrumentstion should be designed to facilitate Same as Category 1 Same as Category 1
, the recognitson, location, replacernent, repair.or adjustment

of malfunctioning con;ponents or modules.
.

The moniioring instrurrentation desiga should minimize Same as Categ'ory 1 Same as Category 1
'

. . the development <f conditions that would cause meters,an- .

I nunciators, recorders, alarms, etc., to give anomalous indica- j

tions potentially confusing to the operator. llaman factors j

, analysis should be used in octermining typs and location of
'

' displays.

Same as Category 1Same as Category 1 1

To the extent practicable, the same lastruments
-

should be used for accident :nonitodas as are used for the
. normal operations of the plant to enable the operators to
- use, during accident situations, lastruments with which '

they are most familar. . , '
.

.

. . ;

. i; -
~

i
i 1.3.12 Direct Heasurement 1.3.12 Direct Measurement 1.3.12 Direct Measurement I*

.

To the extent practicable moottoringinstrumentation Same as Category 1 Same as Category 1 *

. Inputs should be .from sensors that (irectly measure the ,

desired vadables. An indirect measure'enent should be made
e

,
,

only when it can be shown by analysis to provide unambigu- ,

ous information. '
' ;

.,

I .2

1

|
'.

|
-

-
.

= d

. *

. .
-

a #

; -
-'

-
:

,
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Receivms, Sto and Han- the c' signalis to be p d displayed gn de and,e

dling ofIte or ter-Gaoled q atio pplies from the ' r through th\ lator/m
i Nuclear wer Plants put buffer. e location o e' tion devi ould be
\ such that it wo d be a ble for i .ance urms3 ,

R la rf Guide 9 catim d Nucles accident condition
,

*
| ;

; ant inspection, Exaraina
7 d Testing Personnel" b. The men tion sho % en d from
i -relia power ure not necessa St by

( Regulatory ide .64 "Q Assu ce Require- Po r, d should be bac up by batteries who omen-
I ments fo Design of Nu- tary arruption is not a ble.
'

clear Po ts".,

: c. Th utof rvice intery ould aged on no
' Regu ory Guide 1. ality Assurance s an Technical . ation requirem t n out of service f

efinitions" the syste es where applic or where specified by*

other uireme -
' Re atory Gun .88 llection.Stora .

-
"

! te d Nuc! Power Plan d. The recornme .ons of the tory guid
Quali ce Records" pertEining to quali ce listed under ph I. e

this guide sh d be f wed. Referen o th . ve'

latory uide 1.123 "Q 'f ce Re re tory s (except R tory Guides 1. d 1.38)
m for Co 1of P ure- is b de pe ding issu of a re t guide,

ent of !tems Services (Task 2 5) that is under deve me ad will dorse i

f for Mclear P Plants" AN"./ A.% NQA l l??9. hee so mstrumenta n is
importan o safety than och mentation, at y'

Re atory Guid- .1 "Auditin Quality e not be nece spray the sa quality ce*

Progra for Nuclear P e to all instrumenta ' n. The ality assu e requ' ents
that are implemente o provide contro y ctivities |

*

affecting quality to an ent consistent with t mportance-

Re tory uide 1.146 "Q ' acation o Quality to safety of the in en tion. These em ts should-

ce am Audit determined documen d by pe nelknow dge e. ..

[ Perso If Nuclear Power he end u the instrume ati
Plants"

f e. . instrumentation al ay be disp ed e an

h erencef the abee egula y guides xcept Regula- indi strument or i may be p cesse tot display c
to G wes 1.30 and 1.38 eing made pert (ing issuance and by CRT or other approp means.'

of aj latory guide (T 002 5) that is un develop-
rpfit will endo NSI/ ME NQA 1 1979, ' Quality f. The meth of display ma * e by d . digital. T.
Assuranc Progra Requirem ts for Nuclear o r or stripch reco er indic on. Effluer.. adi tivity

Plants." monitors, a radiatio tors, and meteorol monitors
, should recorded. e direct and im trend or
j f. Co .uo indication Ot may be yreco g) display tra nt informatio .s e tialforope rinfo tion
j should e provi d. Where two or m struments are - ion, the recor a should be ntinu sly available ed-

. ,

nee d to ccver srticular range, ov ping of instru- i ted record Otherwise,it m continuously d e d.' -

} nt span should b rovided. sto in mputer memory, displayed de

: Recort.ing of in me tion readout a tion ! .3 esign and Qu cation C>tt Gutegory 3
i sho be provided. Wh ' ect and immediat ud or

'j transt t information is ntial for operator ~ fo ation a. "llie in entation sho be f high-qu
or actio the recor g sh d be contin usly av ble commerctal and should selected to thst he,

' on dedica reco rs. Othe , it be continuo specified ice e. 'ronme
updated, st m computer em , and display o

,a demand. In 'ttent displays h as data lo rs and b e method of play may be by dial. tal. T or
) . scanning orde may be u t o sign 2fic transient s pchartrecorder' dica n. Effluent rad etivity mo ,

.n) mformati is lik y to ost such devices. a radiation nitors.an eteorolo monitors sho be8

orded. ere direct and m te trend or isient !
'

' Design and Ifcarton C>r G regory 2 int a a is essential for ope or informa ' or action,.
,

the r ording snould be con uo y availa on dedicated,j
s. Th a mentation be qualifie ' ordance rd . Otherwtse, may be n uously update1 . . .

. | [(' /
I

~

with Regu cry Guide 1.89 the methodol described tored computer emory, and layed on de . d.
NUR 8. Seismic ali i tion ace mg the pro- -

I1 of Re tory uide 1.1 y needed ovi 1.4 In a on to the ente of regulat p tion 1.3,

f| th rumentation .s part of a safe lated system. ' ere , the follo g teria she apply to Cate .es I and 2:
.
'

i i
1.97-5 I
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s. Anyecpaip t that used forei tesoryI rCat- M W-
. , . . . . . " '-- - - . .. a,C

,

esory 2 be d e as part acci t-mo ring --

-
, . _ _ _ _ . ,

i instrumen a cr sy o ti and effl t-moni
-

| instru tati L a of signals rom 1.6 Sections 6.2.2, 6.2.3, 6.2.4, 6.2.5, 6.2.6, 6.3.2, ,
'

.
equi eat fer o use sh ga isolatt dev a 6.3.3,6.3.4, and 6.3.5 of ANS-4.5 pertain to variables and

I are c' e part Jte m oringinstru ation variable ranges for monitoring Types B and C variables. In

d that t the pr as of this do ment. conjunction with the above-listed sections of ANS 4.5,
Tables I and 2 of this regulatory guide (which indude those

e in ts d ' red as ry B, and C an variables mentioned in these sections) should be considered
,

; C 1 2 should specific ide ed on the as the minimum number of instruments and their respective

; control so that the ope .an samly t ranges for accident-monitoring instrumentation (cr each

{
they are aded for use accident co nuclear power plant.

In additi to e above crit th olio 2. Systems Operation Monitoring and EfDuent Release

eria should appi Categories 1. 2, and Monitoring lastrumentation
I ,

j a. Servi testing, cali programs d be 2.1 Definitions
s cifie o maintain the ty of the monit s

,

i ins entation. For those ents where the requ' a. Type D, those variables that provide information to
indicate the operation of individual safety systems and} in between testing be I than the normal e

d interval en gen g station sh owns, a ca ty other systems impor: ant to safety.

g for testing wer operation sh be ovided.
b. Type E, those variables to be monitored as required

3
i b. When for removing service for use in determming the magnitude of the release of

I are inc! d in th esign, the should '' tate radioactive materials and in continually assessing such

a tive contro! ' e access t ch removal releases.

I c. e design sho:Gd facih administrative ntrolof 2.2 no plant designer should select variables and
the acc to all setpoint ts, m calibration information display channels required by his design to
adjustments, d test po' enable the control room operating personnel to:

. .T
a. Ascertain the openting status of each individuald. The monito instrumentati esign e f

'

the developme of e 'tions t would cause ,an- safety system and other systems important to safety to that
ex5nt necessary to determho if each system is operstmg or

,
nunciators corders, , etc., to stre ano ous in -

t1 atially confu ' the operat uman factors ca.1 be placed in operation to help mitigate the consequences

ould be in dete
' pe and location of of an accident.

' plays.
b. Monitor the effluent discharge piths and environs

e. De m ation ould be de ' to fa to within the site boundary to ascertain if there have been

i the re ' tion, locati placement, repair, o
'

ent significant releases (planned or unplanaed) of radioactive
nctioning n or modules. materials and to continually assess such releases.'

'

f. the ent practicable, mo strumentation c. Obtain required information through a backup or
inputs d be from sensors that tly measure the diagnosis channel where a single channel may be likely to

,

-

" desire An indirect me ent uld be m gave ambiguous indication.

, . ' on1 hen it shown by to provi a -

o information. 2.3 The process for selecting system operation and
efDuent release variables should include the identification

g. - 'he extent 'ca the sa instrume of:
should be for ent monit used f e

notsal operats the plant to en e ope ors to ,
,

use, during ac e tuations, ' men which a. For Type D
ey are m amiliar, , where the u rangem

(1) The plant safety systems and other systemso otit g instrumentatt its in a ofinstru -

tatio nsitivity in th orm g range, se to important to safety that should be operating or that couldj ' ' , ins me should d. be placed in operatiort to help matigate the consequences of
|

an accident; and
.

h. Periodi ' g, tes ' , calibration. - 'bration.

ve catio ould ccordance wit the a 'cabl (2) The variable or minimum number of variables
porn f Regulatory 'de 1.118. " ' odic Tes that indicate the operating status of each system identified
Elec c r and P Wtectio stems pertaining to g in (1) above.

. -

1.97-6
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b. For type E Instrumentation should be then from the criteria provided
in regulatory positions 1.3 and 1.4 of this guide. Tables 1

A (1) The planned paths for effluent release; and 2 of this regulatory guide should be considered as the
'I( minimum number of instruments and their respective

(2) Plant areas and inside buildings where access is ranges for systems operation monitoring (Type D) and-

required to service equipment necessary to mitigate the effluent release monitoring (Type E) instrumentation for
consequences of an accident; each nuclear power plant.

(3) Onsite locations where unplanned releases of.

radioactive materials should be detected; and D. IMPl.EMENTATION
.

(4) The variables that should be monitored in each All plants going into operation after June 1983 should
location identifled in (1), (2), and (3) above. meet the provisions of this guide.

---'"r- "2---^^"--"-----'"-"--""'d2.4 The dete :nination of performance requirements for
system operation monitonns and effluent release monitoring _ .-.'""""2"':' "'- "" '

mformation display channels should include, as a minimum, C...._.. .....___ . __._ C. __''*_* ?^ 2:' - '----
identification of: 4 Gad.

"- " - " ' ' ' * ' " - - - - ' ' - - - " ' - ' " - '
a. The range of the process variable.

l'"""""""'-''^"' ' ' ' - - - - 'b. The required accuracy of measuri, ment.
^- " " - - - ' '^ ' ~ ' ^ ^ " ' - '

c. The requirea response characteristics.
d. The time interval during which the measurement is '"-"d"'--''"-A~"---"~h='--"--~^f

' _' - n:''----'' - - " ' -
needed.

e. The local environment (s) in which the information . = - - - ' " _ " ' - ' - ' ' ' - - ' ' ' ' - - - -"
,

display channel c.oiOponents must operate. 4963.
f. Any requirement for rate or trend information.
g. Any requirements to gro'ap displays of related infor- ""-'--'-";-''^";'' - :-"-

mation. -- ' ' " - - - ' ' ' - - - - - : - ': '-- --

h. Any required spatial distributien of sensors. _
* ' ' - .'' "' ".-

C-'-"^--*^^-""^--'d""""'--"""^-"""2.5 The desiga and qualification criteria for system
operation morutoring and effluent relenM monitoring E' * " '" "# a ' ~ * """*" ~''

.

Att plants in opetuttron before .1w1e
1983 shouid meet the provisions of this
guide as given in the Encloswte to SECY-
82-111, da.tRMarch 11, 1982.

.

-

' %
'

,
- '

'
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TABLE 1 m

h
BWR VARIA8LES j

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 controlis provided and that are required

,

for safety systems to accomplish their safety functions for design basis accident events. Primary information :s 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 wntten procedures.

.

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

Category (see
Regulatory

Variende Ry Position 1.3) Purpose

Plant specific Plant specific I Information required for operator
action-

TYPE B Variables: those variables that provide mformation to indicate whether plant safety functions are being accomplished.
Plant safety functions are (!) reactivity control, (2) core ccoling, (3) maintaining reactor coolant system integrity, and (4)
maintaining containment integrity (hcluding 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 ! Function detection; accomplishment .

(SRM, APRM) of mitigation ,

Control Rod Position Fullin or not fullin 3 Venfication*

RCS Soluble Boron Concen. O to 1000 ppm 3 Verification
tration ample)

Core Cooling

Coolant Levetin Reactor Bottom of core support plate to 1 Function detection; accomplishment
lesser of top of vessel or center- of mitigation;long-term surveillance

|
line of main steam line.

1| Temperatwtf
200* F to 2300*F / To provide diverse indication ofBWR Core " - " - -

water level

Maintaining Reactor Coolant
System integrity

% , roes,to i500fsig)
Ze

1 Function cetection; accomplishmentsRCS Pressure
of mitigation;venfication

|

8 3
Drywell Pressure 0 to design pressure (psis) I Function detection; accomplishment

of matigation;venfication

; QProvision stift being considered, subjec.t to furtiter development.
'l Where a variable islis ed be mnre than one purpose, the instru:nentation requirements may be intesrated ad may one measurement provided. f

Dessen pressure is that value correspondlas to ASME code values that are o* stained at or below code-sB;wsble values for material desisn
strwes.

-

1.97 8 - |
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TABLE 1 (Continued)

.%
(#'I Category (see

Regulatory
Variable Range Position 1.3) Purpose'

, , _

'
-

*

TYPE B (Continued)
Top to Bottom ~

Drywell Sump Levels . ._ 1 Function detection; accomplishment.
** of mitigation;venfication

!

Maintaining Containment
integrity

-5 P6/9
2 3Primary Containment Pres!ure to design pressure 1 Function v .cection; accomplishment

of mitigation; verification

4

Primary Containment Inta- Closed-not closed 1 Accomplishment of isolation
tion Valve Position (ey.clud-
ing check valves)

TYPE C Varia?iles: those variables that provide information toindicate the potential for being breached or the actual breach of
the barriers to fission product releases. The barners are (1) fuel cladding. (2) primary ccelant pressure boundary.and(3) con-
tainment.

Fuel Cladding

Rad!aactivity Concentration or 1/2 Tech Spec lima to 100 times ! Detection of bresca
Radiation Levelin Circulating Tech Spec limit. Wisp{ .

Pnmary Coolant
,

ml mL
Analysis of Pnmary Cootaat 10 pCI/gabto 10 Ci/pe or 3' Detail analysis; accomplishment of
(Gamma Spectrum) TID-li844 source ferm in mitigation; venfication; long-term

coolant volume surveillance
1Temperatwte

| BWR Core [
- 200*F to 2300*F / To naeaaessness sessumep/toVi.de,2

| diverbe indiC% tion of
ma.ter Zevet

Reactor Coolant Pressure

i Boundary

ZeA0
RCS Pressure' t+yseto 1500fsig

.
si Detection of potential for or actual

~

,

breach; accomplishment of mitiga-
'

tion;long-term surveillance

Priinary Containment Area 1 Kint to lo R/hr 3'J Detection of breach; verifications

2Radiation

#Sampling or monitoring of radioactive liquids and gases should be performe : in a manner that ensures procurement of representative
, samples. For gases, the criterta of ANSI N t3.1 should be appiled. For liquids prowwons should be made for sampling from well-mized turbu-
I lent zones, and sampling lines should be deessned to minimere plateout or deposition For safe and convenient sampling the provisions should i

includes
a. Shielding to maintain radiation doses ALARA.
b. Sample containers with container-sampling port connector cosepstibdity. ;i

8

c. Capabdity of semptine under primary system pressure and negatwo pressures. i, d. Handling and transport capaedity,and
|j e. Prearrangement for analysas and interpretation. {

sij The maximum value may be revised upward to satsfy ATWS requirements.

. r Minimum of two monitors et widely separated locations. a dO48 Aa,tc
.

* Detectors should respond to samma radiation.ph.oto.ns with.an. .an.y energy range from 60 kev to 3. u V with esumunmapresponse accuracy
2 .m - m - . _. . . .e withh a7 actor of 2 over the ennte
ran go. 9

i
i

Ii
'
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TA8LE 1 (Continued)
,

T
-

Category (see ;j
Reguietory

Variable g Position 1.3) Pu_roces'

TYPE C (Continued)

Reagtor Cootent Pressure
Boundary (Contn,ued)

.

Top to Bottom
'Drywell Drain Sumps Level esseemoeo eoe ! Detection of breach; accomplishment3

of mitigation; verification;long-term
(Identified and Unidentified

survetilanceLeakage)

Suppression Pool Water Level Bottom of ECCS suction line 1 Detection of breach;accompishment

to 5 ft above normal water of mitigation; verification;Ioag-term

level surveillance

Drywell Pressure 0 to design pressure 3 (psig) I Detection of breach; verificationi

,

'

Containment
ZeAo
4dequene.to 1500fsig) is Detection of potential for breach;

RCS Pressure accomplishment of mitigation

-5 psig
Primary Containment Pressure 44,sia pressure to 3 times design 1 Detection of potential for or actual2

pressure for concrete: 4 times breach; accomplishment of mitiga-3

d **l ti "- 5 % '8i8" P 3

Containment and Drywell ( 0 to 37.(capalklity of operating I Detection of potential for breach; j
Hydrogen Concentration fromj pressure ) accomplishment of mitigation3

- Po
Contain.nent and Drywe O to Iq5(capability of operating I Detection of potential for breach;

Oxygen Concentration (for frongM peesto deisa pressure ) accomplishment of mitigation3

inerted containment plants)

3a Detection of actual breach; accom-s
Containment Effluent Radio- 10 yC1/cc to 10 2 pCI/cc2 4

plishment of mitigation; venfica-activity - Noble Cases (from
tionidentified release points includ-

ins Standby Gas Treatment
System Vent) ;

. -t m a . m4 n + f _ _

r <

3._
- .1 q_o. - r-

*

j . u. :t m __ _

__

r a

..'7vi . _ _ t. . . . t a . . __a.m.,

.__ . . .- _

. . u - : _. . --. - . . .

i, '. _ _ _ _ . . aL _ _ c__.
!
,o <_ _m . _ _ . .m

* ,

I

Provtsions should be made to monitor allidentined pathways for release of gaseous radioactive matenals to the environs !n conformanceI

with General Desagn Cruenon 64. Monatonns of individual effluent streams is ot47 requared where such streams are released dia?ctly into the
environment. If two or more strooms are combined pnor to release from a common dischargs pomt, motutortng of the combinet stream is

.

;

consadored to meet the intent of this regulatory s' aide provided such monatoring has a range adequate to measure worst-case retenses.

f f h I

eoualibrium noble gas fission product maztures to Io-day-oi) radioacttre gaseous effluent concentrations with compoestions ranging rom resauxtures,with oversli system accuracies withm a factor of 2 Efnuent concentra-' Monitors should be capable of detecting and measurin
'

** ant may be expressed in terms of Xe 133 squrvelentgewirr terms of any noble gae nuclide(sgIt as nos savmm inat a t.1gie monitorms devics |
';

wnl %.w sufflcaent range to encompass the entare ringe provided in this regulatory guide and that multiple components or systems will beg *
; needed. t t.st;ng equipment may be vaed to monitor any portion of the stated range within the equipment design ratsg

..,

or in .teuls of integuted gamma
MeM per unit time.

1.97-10 g
i
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TABLE 1 (Continued)

..

( ";':w'

R3 Position 1.3) PurposeVariable

TYPE C (Continued)

Contomment (Continued)

Effluent Radioactivit r Noble 10 uC1/ec to 10 tCl/cc 2' Indication of breach

Cases (from buildings [y*
4 3

* [Or area 4 wftete. penhM4 attd ltatcfteo are located, e.g., aux-
IAAAtLJ buil.dittgs, futl ItattdlI.rtg buildings, seconda)U) cotLtainm^ ^ ' ' ^ ^ ^ ^ ' ' ' ^ ^ ^ ^ ~

idtic/t are is.i diftect cotttact (dLdt primart/ cotttaittmestt. }t

TYPE D Variables: those variables that provide information to indicate the operation ofindividual safety systema 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 Feedweter
System

Main Feedwater Flow 0 to 110% design flow 3 Detection of operation; analysis of38

cooling

Top .to Bottom
Condensate Storage Tank 1.evel easiewpoogop 3 Indication of available water for

cocling

Primary Containment.Related
Systems

38[ Suppression Chamber Spray 0 to 110% design flow 2 To monitor operation
' Flow

and-5 psig
Drywell Pressure %to 3 psig (ttarrow rangch 2 To monitor operation2

30 to 110% design pressure (mide range)

Suppression Pet Water Level Top of vent to top of weir well 2 To monitor operation

40'
Suppre+.aon Pool Water edF to 230'F 2 To monitor operation

Temperature

Drywell Atmosph'ere 40'F to 440*F 2 To monitor operation

Temperature

8

.

Drywell Spray Flow 0 to 110% design flow 2 To monitor operation

Main Steam System and

Main Steamlir.e isolation 0 to 15'* of water (MdAA0W AaMge}4 2 To provide indication of pressure
Valves * Leakage Control O to 5 psid (tdide range) boundary maintenance

System hessure , ,

Primary System Safety Relief Closed-not closed or o to 50 psig 2 Detection of accide:it; boundary
'

Valve Positions, Including ADS integrity indication

or Flow Through or Pressure
in Valve Lines ,

|
.

18Demon now is the mantuum now anticipened in norman opernelon..

I
i

!

1.97-11 .
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TABLE 1 (Continuedl

* Cosegory (see .h
Regulatory .j

Variable h Fosition 1.3) Puyq

TYPE D (Continued)

Safety Systems
i
j ! solation Condenser Syst,a Top to bottom 2 To monitor operation

Shell-Side Water Level

! scla ion Condw,. System Open or closed 2 To monitor statusr

Valve Position

8 !RCIC Flow 0 to 110% deman flow ' 2 To monitor operation"
,

HPCI Flow 0 to 110% design flow ' 2 To monitor operation j
8

Core Spray System Flow 0 to !!O% design flow ' 2 To monitor operation8

LPCI System Flow 0 to 110% desisn now ' 2 To monitor operation1
,

,

'

SLC% Flow 0 to !!0% design flow!' 2 To monitor operation.

Top .to Bottom
SLCS Storage Tank Level - 2 To monitor operation h" - - --

Residual Heat Removal (RHR) .,

Systems .

RHR System Flow 0 to !!0% design flow ' 2 To monitor operation j3

40*
RilR Heat Exchanser Outlet 44'F to 350*F 2 To monitor operation |
Temperature

Cooling Water System !

: 40-
| Cooling Water Temperature to M*F to 200*F 2 To mor itor operation
! ESF System Components

Cooling Water Flow to ESF 0 to 110% design flow'' 2 To rnonitor operation !

System Components |
.

Radweste Systems +

|
High Radioacuvity liquid Tank Top to bottom 3 To monitor operation i

Level I

I Ventilation Systems

*

Emersency Ventilation Damper Open-closed status 2 To rreaitor operation
.

Position ;
9

!Po les
I

| t ectu.cJ ( Ra413ecific)'

83'

Status of standby Power and Gottages, cunents, pressured 2 To monitor system status ;

er Energy Sourcesimportant
' '

to Safety ydraulic, pneumtuc) ;
L& __

8~

- " si. i.4 c.ii .t .ii si 4 7 , 4. 4.c. ..- .. p. 6 . p... e ..e,ii.2 !
t
t

. ;'
!.97 12 ||
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~ '. | TA8LE 1 (Continued)

TYPE E Venables: those variables to be monitored as required for use in determmmg the magnitude of the release of radio-
j active materials and continually assessms such relesses.'"

Category (see

: : a
j Variable R3 Posetson 1.3) Purpose

i
.| Conmenment Redisson

3

1 'T Detection of significant releases;7 8
! Pnmary Containment Area ! R/hr to 10 R/hr

2'' Radiation - High Range release assessment;1ong-term
surveillance; emergency 1:lan
actuation

3 Reactor Building or Secondary 10*8 R/hr to 10 R/hr for Mark I 2D Detection of significant releases;' 4

'} Containment Area Radiation and !! containments release assessment;long-term2

I R/hr to 10 R/hr for Mark !!! Ia,7 ,,,,, igg,,,,7

2 containmentr

Area Radiadon,

Radiation Exposure RateN 10 R/hr to 10* R/hr 3\7 Detection of.significant releases;4;

(inside buildings or areas where release assessment;long-term
access is required to service surveillance
equipment important to safety)

.

Airborne Radiometive Meterials .

f' Redeemed from Plant .

Noble Gsses and Vent Flow Rate

Drywell Purse, Standby Gas 10 pC1/cc to lo uCi/cc 2' Detection of significant releases;4 s+

88Treatment System Purge O to 110% vent design flow release assessment
(for Mark I and 11 plants) (Not needed if effluent discharges
and Secondary Contain- through common plant vent)
ment Purge (for Mark III
plants) ,

Secondary Containment 10'' uC1/cc to 10 uC1/cc 2' Detection of significant releases;4
+

88Purge (for Mark I, !!' and 0 to 110% vent design flow release assessment
*

,

III plants) (Not needed if effluent discharges t

through common plant vent) i

+ Secondary Containment 10 uC1/cc to 10' uC1/cc 2' Detection of significant releases;4

(reactor shield building 0 to 110% vent design flow ' release assessmentl

annulus, if in design) (Not neededif effluent discharges
through common plant vent)

Auxiliary Building 10"* uC1/cc to 103 uCi/cc 2' Detection of significant releases;+ ,

80(including any building 0 to 110% vent design flow release assessment;long tsrm ,

containing primary system (Not needed if effluent discharges surveillance 1

.

gases, e.g., waste gas decay through common plant vent)

| tank)

4 3Common Plant Vent or Multi- 10 uC1/cc to 10 uC1/cc 2' Detection of significant r-leases;+

80! I,- purpose Vent Discharging 0 to 110% vent design flow release assessment;long-term
: Any of Above Releases (if surveillance -~

! V' drywell or SGTS purge is
'

included) 10 uC1/cc to 10' uC1/cc4

'

.

*

1.97-13 |\ \
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TABl.E 1 (Condnued)

Category (see :.
Regulatory

Variable Range Posiden 1.3) Purpose

TYPE E (Condnued) dit is unttaezy titat a few fzw-station area monizou
could provide suffLeiently reliable infarmation to be of

kj"j& Con use in detecting releases frci.n unmonit red containment
, release pouts. tiowever, there may be circumstances

.

Noble Gases and Vent Flow
where such a bystem o6 monitors may be usefut. The deci-
sion to install such a stjstem is left to Z}te licensee.Rate (Continued)

i
All Other Identified Release 10 pCI/cc to 10 pC1/cc 2' Detection of significant releases;4 2

.

0 to 110% vent design flow ' release assessmsnt;1ong-term3

Points
(Not needed if effluent discharges surveillance

through other monitored plant
|vents)

| Psiticulates and Halogens

2 12
AllIdentified Plant Release 10'3 pC1/cc to 10 WC1/cc 3 EW ,ction of significant releases; .

. *
Points. Sampling with Onsite 0 to 110% vent design flow .ase assessment; tong-term88

Jryeillance |Analysis Capability
|

___ Environs, Radiation and Radio-
activity

- - - ' ' '

*'._ _ ~.. b ..... ''. $ "'- ' ' ; "''-- "."'":..t''*--'' j
" - - - ' -

.<..

____ _ _ - _ -_. .:-. - ...u .n u n ... u .. .a . . ,
>

r. . e s .n c r= m r e a e.
e 1

2 '. .. -. ...
" '

_'^*-[:____,

83

| Airborne Radiohalogens and 10* uCi/cc to 10'3 (Ci/cc 3 Release assessment; analysis|

Particulates (portable sampling
with onsato analysis capability)

84
Pignt and Environs Radiation 10~3 R/hr to 10' R/hr. ptiotons 3 Release assessment; analysis

3'84
(portable instrumentation) 10'3 rads /hr to 10 rads.ntr. beta

.

radiations and low-ensigy photons

" ' ' '- '_ n -- 3 Release assessment; analysis
Plant and Environs Radio-

|
activity (portable instru- eposessasseen

mentation) (Isotopic Analjsia } f
5

'

.

by onsite laboratory measureements of tempios for radioheiogens and particulates. The desisri envelope for shielding, handling, and-Jnalyticako provide information regerding release of radioactive haiogens and particulates. Continuous couection of representative sampfeffollowedl
i

8 uC1/ce of radiciodines

purposes should aneume 30 minutes of integrated sampiing time as sempier dessen riow. an aversse concentration of 0in sessoue or vapor form. an average concentration of Io pC1/cc of particulate radiosodines and particulates other than radiciodinee.and an
j
.

,4 average samma photon energy of o.s AdeV per disintegration.

I3For sedmating reiesse rates of radioactive materie's reisesed during an accident.'

I*To monitor radiation and airborne radioactivity concentrations in many areas throughout the facility and the site environs wtiere it isj
impractical to instaH stationary monitore capette of covering both normal and accident levels.

I

*

*

f ana.e., the obtaining of the best pueticable sample, accompanied by the applica. tion tolytical ptocedures of such empiricatty-determined line toss or Line deposition cor-~'lli

rection factors as may be needed to obtain results which can be considered conserva- j,

tive 'brder-of-magnibde' approximations of tJte actual concenttations of particulates I
.

and radiciodines in plant gaseous efftuents under accident conditions.1 -,

,
^ 1. 9 7 -I t*
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I TABLE 1 (Continued)

'I
i a .

; ;j Category bee
Regulatory*

Verishfe Range Position 1.3) Purposej ,

,

i, TYPE E (Continued)

Meteorology: s hc44 tita)n
Oto360'(+5'aSc"r*c7"ith* 33'

Release assessment
't Wind Direction deflection of 10 ). Starting speed 3
! 0.4 mps (1.0 mph). Damping ratio ~

greater than or equal to 0.4. delay
j distance less than or equal to 2 meters...

*

1. O to 22 mps (50 mph). + 0.2 mps 3'
Release assessmentj Wind Speed (0.5 mph) accurscy for. speeds less

;j than 2 mps (5 mph) lot for speecs
,

in excess of 2 mps*(5 mph), with:,

'j a starting threshold of less than 0.4 .

sps (1.0 mph) and a distance constant.

j not to exceed 2 meters.

r.stimation of Atmos. Based on vertical temperature 3 Release assessment;

..1 pheric Stability difference from primary [ system. V me,tcorological]
- 5 C to l0 C(-9 F lo 18,F) and

10.15'C accuracy per 50 meter
2; Intervals (!0.3*F accuracy pei .

*
164-foot interva2s) or analogous'

[~ ~ '
range for alternative stability*

'

i estimates ,
'

A:cident Sampling * Capa-I

bility (Analysis Capabil- .

ity On Site)

3 *87 Release assessment; verification;8

| Primary Coolant and Sump Grab Sample
analysis

Gross Activity 10 uC1/mi to 10 C1/ml*

Gamma Spectrum (Isotopic Analysis) -

e
I

Boron Content 0 to 1000 ppm+

Chloride Content 0 to 20 ppm !
*

+

Dissolved Hydrogen or 0 to 2000 cc(STP)/kg (.

Total Gas!" I
i

Dissolved Oxygen s 0 to 20 ppm
1

.

pH I to 13e

|
4

Containment Air Grab Sam te 3 Release assessment; verification. ;

,
__

analysis ;
.

Hydrogen Content 0 to IC|lb 6 An tite corttert of Emergency |+

0 to 3C% for snerted containments reapande i4 provided in Re9- '

Oxygen Content Oto N& O Dune) utatory Gaide 1.101. Guidance I'

*

Gamma Spectrum (Isotopic analysis) on meteorological inaf/tumettfation '|' e

_J IA corttllined in -|
,

crosrawin support ot Nuclearlo=w. measuremenhcit may be expanded and 4upersedl# GuiNev.23. "Meteo}oloccal
88 - - Regu tGuidance on meteoroto is 6y 4440nse riania," t .

,

lathe time for taking and analyting samples should be 3 ho*srs or less from the time the decision is made to sample,except for chlertde,.s
which should be within 24 hours.

An instaued capabdity should be provided for obtaining containment sump. ECCS pump room sumps, and other simdat ausdiary
budding sump Uquid sasaples.

'

II
i Appues only to primary coolant, not to sump.

l.97 15 .,
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TABLE 2
./

PWR VARIA8LES

TYPE A Varishies: 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 controlls provided and that are required
for safety systems to accomplish their safety functions for assign basis accident events. Pnmary 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 bems included as Type B, C, D, or E or vice versa.

Category (see
-

Reguletsey
Variehle g Pnettien 1.3) Purpoes

Plant specific Plant specific I Information required for operator
action

TYPE B Variables: those variables that provide information to indicate whether plant safety functions are being accomplirJied.'

Plant safety functions are (1) reactivity control,(2) core cooling, (3) maintaining reactor coolant system integrity, and (4)
maintaining containment integrity (including radioactive affluent control). Variables are listed with densnated ranges and
category for design and qualification requirements. Key variables are indicated by design and qualification Category 1.

,

Reactivity Control ..

Neutron Flux 109e to 100% full power i Function detection; accomplishment
of mitigation

Control Rod Position Funin or not fullin 3 Verification
i

RCS Soluble Boron Concen- O to 6000 ppm 3 Verification
i

tration

RCS Cold Les Water Temper- 50*F to 400*F
ature' 3 Verification

Cove Cooling

RCS Ifor Leg Water Temper- 50*F to b I Function detection; accomplishmentature
of mitigation; verification;long-term

700* surveillance

RCS Cold Leg Water Temper- 50*F to andF
3 1 Function detection; accomplishmentsture

of mitigation;venfication;long term
survesilance

RCS Pressurel 0 to 3000 paig (4000 psig for 1 Function detection; accomplishment
.

2

CE plants)
of mitigation;venfication;long term
surveillance

I
Where a variebte is listed Ibr mote then one purpoes, the instrumentation requirements may be latesrated ad ardy one measurement provided.'"2

The mutmum value may be resteed upward to satisfy ATWS requirements.

,

1.97-16
i
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TABLE 2 (Continued)
m

'

'.. Category (see
,' Regulatory

Vaneble Range Position 1.3) Purpose

TYPE B (Continued)

Core Cooling (Continued);

Core Exit Temperature! 200*F to 2300*F (for operating 3 Verification3

plants- 200*F to 1650*F)

Coolant Levelin Reactor Bottom of core to top of vessel i Verification; accomplishment of
, (Direct- mitigation

indicating or
recording
device not
needed)

Degrees of Subcooling 200*F subcooling to 2 Verification and analysis of plant
35*F superheat (With con- conditions

firmatory
operator

procedures)

Maintaining Reactor Coolant -

System Integrity

[ RCS Pressure 0 to 3000 psis (4000 psig for 1 Function detection; accomplishment8 2
'

CE plants) of mitigation

Containment Sump Water Narrow range (sump), 2 Function detection; accomplishment
8Leve1 Wide range (inyvemvrenewonne- 1 of mitigation; verification

,, ,_ ,

'(Plantspecific),

Containment Pressure 8 0 to design presaire" (psig) 1 Function detection; accomplishment
of mitigation; verification

,

Maintaining Containment f
Integrity |

Containment Isolation Valve Closed-not closed i Accomplishment of isolation
Position (excluding check valves) ;

-5 psig 1

8Containment Pressure #pearto design pressure * 1 Function detection; accomplishment.

of mitigation;venficat2on

J

.

i i

}
3A minimum of four measuremonta per quad la required for o tion. Sufficient number should be installed to account for attrition.

(Repterement instrumentation should meet the 230o range provision. ;
'

e {-( Design presure is that value corresponding to ASME code values that are obtained at or below code-ellowable values for matenal desagn
stress.

. ~ .

L*
s ,
?

I!
j 1.97 17
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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
.,

the bamers to fission product releases. The barners are (1) fuel cladding. (2) primary coolant pressure boundary.and(3) con-
tamment.

Category (see
Regulatory

Variable Range Position 1.3) Purpose

Fuel Cladding

Core Exit Temperature! 200*F to 2300*F (for operating 1 Detection of potential for breach;3

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

Radioactivity Concentration or 1/2 Tech Spec limit to 100 times ! Detection of breach
Radiation Levelin C!rculating Tech Spec limit, Wiu=
P-'rnary Coolant

.

m& mlAnalysis of Prirnary Coolant 10 pC1/sm to 10 C1/ nor 3s Detail analysis; accomplishment ofp
(Gamma Spectrum) TID-Il844 source term in mitgW: verification; long-term-

coolant volume surnillance4

Reactor Coolant Pressure ,

! Bour'dery

RCS Pressuret 20 to 3000 psis (4000 psig for CE 1 Detection of potential for or actual
plants) breach; accomplishment of mitiga-

tion;long-term surveillance

8Containment Pressure- o design pressure' peup I Detection of breach; accomplishment
T (qfor subatmospheric of mitigation;venfication;!ong term

contamments) surveillance
top to bottom

Containment Sump Water Narrow range (sump), 2 Detection of breach; accomplishment
8Level Wide range " '

I of mitigation;venfication;long term
_ :^ ^ 2: - (Plant survetizance_ , - . . _ .

Containment Area Radiation 1 1 R/hr to 10' R/hr
4pec4'f,ic)

3 Detection of breach; verification

Effluent Radioactivity Noble 10 pCi/cc to 10-2 pCi/cc 3a Detection of breach; verification
4

Gas Effluent from Condenser
Air Removal System Exhaust 8 *

I

Sampling or monitoring of radioactive liquids and gases should be performed in a manner that ensures procurement of c.presentative
samples. For gases, the critorna of ANSI N13.1 should be appued. For uquids. pronsicas should be made for samniing from wel*-mized turbulent
zones, and sampling unes should be designed to manunize plateout or deposition. For safe and convenient sampting, the pronsions should includes

a. Shielding to maintain radiation danse ALARA.
b. Sample contamers with contanner-sempung port connector compstabdity,
c. Capabdify of sampling under primary system pressure and negative pressures,
d. Handling and transport capabsHty, and
e. Prostrangement for analysas and interprvtation.

Minimum of two monitors at widely separated locations.
{,

_ Detectors should re_spon.d to samma r.adiatio_ n. ph.o.t.ons wi.t.hi.n any energy range frorn 6o heV to 3 MeV with ' response accuracy e6. . '' -

_ ashee wtthan a factor o . ver the enttre range.

Monitors should be capable of detecting and measurin
equdibrium noble gas flosson product mistures to 10 day-old radioactive gaseous effluent concentrations wtth composations rangang from freshmixtures, with overtu system acuracies within a factor or 2. Emuent concentra-
tions may be expressed in terms of Xe-t33 squivalentaas.in terms of any noble gas nucilde(sV18 as not especrW4 that a smale monitoring aence
wdl nave sufncsent range to encompees the entire ringe provided in this regulatory ruede'3nd that multiple components or systems wtll be
needed. Existing equipment may be used to monitor any portion of the stated range within the equipment design rating.

or rn teams of integiutted gamma
,

.

& per unit time.

l.97-18t

- -~ - -. ..

.-,.,ame m. sese e-

- - - - - - _ _ _ -



-

..- - _ o _ . . __ .._.._a

. .

.

.

.

TABLE 2 (Continued)
'

.

\.y Category (see'

''- Regulatory
'

Variable Range Position 1.31 Purpose

- TYPE C (Continued)

Containment
,

2
RCS Pressure' 0 to 3000 psig (4000 psis for 1 Detection of potential for breach;

CE plan accomplishment of mitigation

Containment Hydrogen 0 to l@ (capable of operating 1 Detection of potential for breach;
Concentration _ p3 frompeyene to maximum design accomplishment of mitigation;

pressure *) SoTtu'EnD long-term surveillance
O to 3(7. for ice-condenser type
containment

8Containment iressur: ssure to 3 times design 1 Detection of potential for or actual

pressure for concrete; 4 times g g pg breach; accomplishment of mitiga-
design pressure for steel (49enge tion
for subatmospheric containments)

Containment Effluent Radio- 10 tCi/cc to 10-2 pCI/cc 2sa Detection of breach; accomplish-4

actiMty - Noble Gases from ment of mitigation; verification
Identified Release Points'

m. ,
_. __n_._m ,n-t n s_. , n4 n m _ ,7 n2 _ _ _ , , .

_

O 2' _ _ :" -

\,..;' -.

, , - -
. .

- or areas where penettations and hatches are:
., _ . _ . ' ' tocated, c.g., auxiliary baildings, fuel handt-

. - _ _ . _ - - - - - - ing buildings, secondary containment which are
' ^

in direct cont 1ct taith primaty containment.)
. f

activity 3 - Noble 10 pCl/cc to 10 pC1/cc 2a Indicadon of breach4 3

Gases (from buildingsiemi
sedessee6ebemot

i

TYPE D Variables: those variables that provide information to indicate the operation ofindividual safety systems and other '

systems important to safety. These variabids Ere to help the operator make appropriate decisions in using the individual sys- |
tems important to safety in mitigating the consequences of an accident. '

I

Residual Hest Removal (RHR)
or Decay Heat Removal System i

;

80RHR System Flow 0 to 110% design flow 2 To monitor operation i
'

40* '
RIIR Heat Exchanger Outlet M*F to 350*F 2 To monitor operation and for analysts.

Temperature,

.

i

!

'Provtssons should be made tn monitor a2 (dentifled pathways for release of gaseous radioactive matenals to the environs in conformance
with General Design Criterion 64. 64onatonns of individual effluent streams is only required where such streams are released directly into the
environment. If two or more streams are cornbined prior to release from a commerr discharge point, monitonng of the combined stream is'"

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

10Design flow is the maximum flow antiapated in normal operation.

1.97-19
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TASI.E 2 (Condnued)
.

. . .

Cesagory (see j
Regulatory,

Ver6ehle Range Posiden 1.31 Purpose
,

. TYPE D (Continued)

~

Sofety Inisenion Syseems

Accumulator Tank 10% to 90% volume 2 To monitor operation
Level and Pressure 0 to 750 pois *

Accumulator Isolation Valve Cosed or Open 2 Operation status
Pontion

,

i
Boric Acid Charging Flow 0 to 110% design flow 88 2 To monitor operation |

|Flow in HPI System 0 to 110% design flowsa 2 To monitor operation

Flow in LPI System 0 to 110% design flow 88 2 To monitor operation

Refueling Water Storage Tank Top to botto.m 2 To monitor operation
Level

Primary Cooient System

Reactor Coolant Pu'mp Status Motor current 3 To monitor operation

Primary System Safety Relief Cosed-not closed 2 Operation status; to monitor forValve Positions (including !

PORV and code valves) or loss of coolant i.-

Flow Through or Pressure in
Relief Valve I.lnes

Top to Bottom
Pressunzer Level amen 6m i To ensure proper operation of

pressurizer

Pressurtzer Hester Status E!sctric current 2 To determine operating status '

Quench Tank Level Top to bottom 3 To monitor operation
i
i

Quench Tank Temperature 50*F to 750*F 3 To monitor operation

Quench Tank Pressure O to design pressure" 3 To monitor operation

Secondary tratom (Steam
Generator)

Steam Generator Level From tube sheet to separators 1 To monitor operation
'

Steam G erstor Pressure From atmospheric pressure 2 To monitor operatiou *
to 20% above the lowest safety

i valve setting,

| Safety / Relief Valve Postions Closed-not closed 2 To monitor operation
or Main Steam Flow,,

'

,

I Main Feedwater Flow 0 to 110% design flow ' 3 To monitor operation
3

,

! I .;,
14

t
j i1.97-20
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TABLE 2 (Continued)

,m,
., Category (see*

~ , , ' Rg ' 2:1
Variable Range huition 1.3) Purpose

.

TYPE D (Continued),

Auxiliary Feedweest or Emer.
gency Feedweter System

88Auxailary or Emergency Feed- O to 110% design Gow 2 To monitor operation
water Flow (I for B&W

plants)

(Plant specific)Condensate Storage Tank 1 To ensure water supply for auxiliary
,

Water level feedwater(Can be Category 3 if not
'

primary source of AFW. Then what-
everis primary source of AFWshould j
be listed and should be Category 1.)

4

Containment Cooling Systems

88Contamment Spray Flow 0 to 110% design flow 2 To monitor operation

Heat Removal t'y the Contain- Plant specific 2 To monitor operation
ment Fan Heat Removal System

- !

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

{,
,

~

Containment Sump Water 50*F to 250*F 2 To momtor operation
Temperature

I

Chemicei and Volume Controi
|System

88Makeup Flow In 0 to 110% desisn flow 2 To monitor operation

Letdown Flow Out 0 to 110% design flow ' 2 To monitor operation8

Volume Control Tank Level Top to bottom 2 To monitor operation -

Cooling Water System

40*
Component Cooling Water 4dF to 200*F 2 To monitor operation
Temperature to ESF System

' )
f

Component Cooling Water Flow 0 to i10", desisa flow 2 To monitor operation j
80

to ESF System
,

Radweste Systems*

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

Radioactive Cas Holdup Tank 0 to 150% desisn pressure * 3 To indicate storage capacity
i / Pressure

!

1.97 21
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TABLE 2 (Continued)

]
***

../
._ _ __,

Variable Range Position 1.3) Purpose

TYPE D (Continued)

Ventilation Syesoms
.

Emergency Ventilation Damper Open closed status 2 To indicato damper status
Position

"
e c (Plant weeiuc)

FStatus of Standby Power and { voitages, currenu, v..-rw 2 To indicate tystem status
-

83 ,
,

L Other Energy _ Sources Irnport-

ant to Safety gydraulic, ;

,

pneumatic) '
3

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.
t

Contamment Radiation i
*

7Containment Area Radiation- 1 R/hr to 10 R/hr l''' Detection of significant releases;
llish Range' release assessment;1ong-term

'surveillance; emergency plan
actuation

Area Radiation
.;

Radiation Exposure RateX 10'' R/hr to 10' R/hr 3k7 Detection of significant releases;
(inside buddings or areas where release assessment;long term
access is required to service surveillance
equipinent important to safety)

Airborne Radionetive Meterials :
Roleesed from Plant !

I
Noble Gases and Veet Flow Rate |

[ '
'

. Containment or Purg;s 10'' ;&tice to lo pC1/cc 2s Detection of significant releases; !
s

Effluent 8 0 to 110% vent design flow ' release assessment
l

,

(Not needed if effluent discharges
,j

through common plant vent)
;,

Reactor Shield Budding 10*pC1/cc to 10' pC1/cc 2s Detection of significant releases;.

Annulus' (if in design) O to 110% vent desgn flow release assessment
30

(Not needed if effluent discharges
through common plant vent) |'

8 4 3 iAuxsfary Building 10 pC1/cc to 10 pCI/cc 2s Detection of significant releases;. '

(including any budding 0 to 110% vent dengn flow'8 release assessment;long-term
containmg primary system (Not needed if effluent discharges surveillance

I gases, e.g., waste gas decay through common plant vent)
tank)

'
:

'I
Status indication or sal Standby Power s.c. buses, d.c. buses, inverter output buses. and pneumatic suppues.

~

h

!
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TA51.E 2 (Condnued)

7 Caeogery (see

t t Regidatory
- VariaMe Range PomWon1.3) Purpose

Type E (Condnued)

Asrborne Radionsdes Moenrials.,

Reisesed from Mont (Continued)

Noble Geses and Vent Flow
Rate (Continued)

+ Condenser Air Removal 10 pC1/cc to lo pC1/cc 2s Detection of significant releases:4 s

l 3System Exhaust O to 110% vent deegn flow ' release assessment
f Not needed if effluent discharges

8through common plant vent)

4 3 8. Common Phat Vent or Multi 10 uC1/cc to 10 pCI/cc 2 Detection of significant reiseses;
t0purpose Vent Discharging 0 to 110% vent design flow release assessment;1ong-term

Any of Above Releases (if survedlance
containment purge is

4 4incinded) 10 pCI/cc to 10 pC1/cc
1

tCl/cc 2:2
^

+ Vent From Steam Gen- 10'' pC1/cc to 103 Detection of signifien=t releases;
erator Safety Relief Valves (Duration of releasesin seconds release assessment
or Atmospheric Dump and mass of steam per unit time)
Valves

All Other Identified Release 10 pC1/cc to 10 pCI/cc 2s Detection of significant releases;4 2+,

I Points 0 to 110% vent design flow ' release assessment;1ong-term3

(Not needed if effluent discharges surveillance
through other monitored plant
vents)

Particulates and Halogens

3 2 83AllIdentified Plant Release tJ pC1/cc to 10 uC1/cc 3 Detection or significant releases;*

Points (except steam gen- 0 to 110% vent design flow ' release assessment;long-term1

erster safety relief valves or survedlance
atmospheric steam dump

*
valves and condenser air
removal system exhaust).
Sampling with Onsite
Analysis Capability

,

,

f

12Effhneet monitose for PwR steem safety valve discheroes and atsmospherie steem dusap valve disch should be capable of approxi-
mately lineer response to samme roeission pilotone with emersnes from oppromismately 0.5 MeV to 3 MeV. system accuracy should be
wethem a factor of 2. Calibrettaa sources should fhit weside the rease of approzametely 0.$ MeV to 1.3 MeV (e.g., Cs 1J7. Mn s4. Ne-22.and
Co-60). Emment consentratione should be expressed in tersas of emy seanne esmettias notte nuclide within the specined enerey rense. Calcu-
lational methods should be provided for estimating comeuneet reisease of toupeenergy a sesos that caceot be detected or measured by the .

methods or teshaiques employed for moeitersag. !

IITo provide informoden recordtesseisees of radianctive heiosene and particulates. Continuous conection of representative sempleefouowed
by oneise laboratory n . _ _ .es of seseptes for rahat=== and particulates. The desion envelope for shioiding, gendlins, and1helyticet 6

purposes shoeid seemes 30 minutes oflateersted sess tiene et sesmpier desten flow, an everses concentratton of to UC1/cc of radionodines
in sessous or veper form, an erereen coneestrettom o 10 pCI/cc of parateneste radiciodines sad particulates other then radiosodenes, and an
averses fe=== photos energy of 0.s MeV per disenteeretion.

- V.e., the obtaining of bte best pencticable sample, accompanied by dte applicatzon la b
.

analytical procedures of such empirically-determined Line loss or Line deposition cor-'

rection factors as may be needed t.a obtain results which can be considered conserva-i

I tive 'brder-of-magnitide" apptonimations of the actual concentrations of particulates .

i and nadiciodines in plant gaseous effluents under accident conditions.) |
L i
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Olt is unlikelJ &ct a fen
] fixed-station area monit044 TAsLE 2 (Continued)could pr0 Vide sufficiently .-)reliable information to be Of use

n detecting releases from unm0nito W' (* j*
-

containment jd-

v.et.nse ,,,,,
.

release .31 Purpon

TYPS E (Condnued) d Mere be'circumotances where such a systema

Environs Rnketion and Radio. Of monUDrs may be usefal! The decision ZD
> ,en ,g,y ew ntstalt such a system is left to the licensee.
+

- ,- ., o- ,_ -_;_ .-
. .

-# w- - ' - - -

. ,. ~. . , . , ~ , , , .

. . . . , .

__. , _- .-.

.- h 9

Airborne Radiohalogens and 10"' tC1/cc to 10 3 ri/cc 3' Release assessment: analysis8
t

Particulates (portable sampling
*

with onsite analysis capability) *

Plant and Environs Radiation 10'3 R/hr to 10' R/hr, photons 3s Release assessment; analysis1 '
(portable instrumentation) 10'3 rads /hr to 10' rads /hr, beta 3 38

radiations and low-energy photons
.

'' '(Ts0 topic Anattjsis)Plant and Environs Radio-
. _, '3 Release assessment; analysis iactivity (portable instru- ernesmmassess i

mentation)
,

3***#Y
(less tJian] .b

0 to 360' (+5 *5 cur *c7 *ith * \3Wind Direction
deflection iif 10 ). Starting speed Release assessment

30.4 eps (1.0 mph). Damping ratto
greater than or equal to 0.4, delay
distance less than or equal to 2 meters.

~

Wind Speed 0 to 22 mps (50 mph).*
. + 0.2 mps 3 Release assessment

.(0.5 mph) accuracy for speeds less .!than 2 eps (5 eph), lot far. speeds

.in excess of 2 eps (5 eph), with
i,a starting threshold of less than O.4
,

*

mps (?:0 mph) and a distance constant
1not to exceed 2 meters.

Esdmadon of Atme .*
e m assessment 'IBased on vertical temperature 3-

difference from primaryjsystem, cicorological
5'C to 10*C(-9'F to 18'F) and
20.15'C accuracy per 50-meter
intervals (:0.3*F accuracy per in de context 0f emergency
164-foot intervals) or analogous response. is provided I>t Neg- 8*

range for alternative stability ulatory Gaide 1.101. Gaidance -

estimates
-

On meteor 0Logi. cal instAumentation {;
|Qis contained ins

'
For estimatine release rutes of radioactive materials reteneed during an accident. ~

m
l

*

I8
To monitor radiation and airborne rsoloacttvity concentrations in many areas throushout the facility and the site enetrons where it is '

tmpractical to instad stationary monitors capable of coverms both normal and accident levels. -__p
38 b ' -

_ Re i 1.23. ",Metec :Cuidance on meteorological measuremen / tic /t may De expanded and superse eWby CV4s40n f.togicalProsrams in Support of Nuclear Power Plantq," (
-" *

i
I;
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TA81.E 2 (condnued)
.

'
,

Category (see

Variable Regalatoryg Posidan 1.3) Purpose

TYPE E (Condnued)

Aeoident Sempting" Cepe.
tility (Analyses Crpsbil.
ity On Site)-

Primary Coolant and Sump Grab Sample 3s,1 s
Release assessment; vertfication;
analysts

. Gross Activity 10 pC1/mi to 10 C1/mi

. Gamma Spectru:s (Isotopic Analysis)
Boron Content 0 to 6000 ppm

.

Chloride Content 0 to 20 ppm
.

Dissolved Hydrogen 0 to 2000 cc(STP)/kg
.

or Total Gas" -

Dissolved Oxygen" O to 20 ppm.

pH I to 13.

Containment Air Grab Sam 35 Re ass assessment; verification;

Hydrogen Content 0 to 1 - 04umb
.

0 to 3 or
0 to 3p 6'~ -^-dansers. Oxygen Content

f . Gamma Spectrum (Isotopic analysis)

!

|

'

:

1
i

I i
! i

!
l

.

e
3

The time for taidag and analysine semples should be J hours or less from the time the decision is made to sample.except for chloridewhich should be mthin 24 hours.

II

NGdlag sump uquid samples.An insteued capability should be provided for obtaining containment sump. ECCS pump room sumps, and other simuer aundiary

I'Appues only to primhebt, not to sump./

.

l.97-25
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PROP _0 SED REGULAT_0R_Y ANALYSIS,

.

1. Statement of the Problem

The applicant for a license (or licensee) of a nuclear power plant is-

required by the Commission s regulations to provide instrumentation to (1)i

monitor variables and systems over their anticipated ranges for accident con-

ditions as appropriate to ensure adequate safety and (2) monitor the reactor

containment atmosphere, spaces containing components for recirculation of
.

loss-of-coolant accident fluid, effluent discharge paths, and the plant

environs for radioactivity that may be released Ifrom 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 meteorolog# cal

coasurements, and on initial input from an independent evaluation of the overall

clarity of the guide.

Regulatory Guide 1.97, Revision 2 was issued as an effective guide in

December 1980. The guide was issued with an outstanding question raised by ,

the industry and supported by the ACRS regarding the practicability of deploying
i

fixed-location environs radiation monitors capable of detecting radioactive
1

materials releases from an unidentified breach of the containment. These monitors ,

I

were listed in the guide but implementation of these provisions of the guide were |
t

delayed pending the outcome of a study which was to develop guidance as to their
i

number and location. Additionally, shortly after the guide was issued.a research !

I
" Nuclear Power Plant Instrumentation Evalut.program was initiated with INEL (A-6369,

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

_

l
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use in detec' ting releases from unmonitored containment release points. The NRC staff'

agrees with the conclusion 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 fr.om those buildings. Therefore,

it was agreed by NRR, RES, and IE' cognizant personnel that the exposure rate monitors

inside buildings for the purpose of detecting containment breach be 4 deleted from the

guide. Exposure rate monitors inside buildings where access is required to service-

.

equipment important to safety will be retained. ,

.

The NRC s,taff also agreed that the high accuracy specified in Revision 2 of

Regulatory Guide 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. During the CRGR review of Proposed Revision 1 of !

Regulatory Guide 1.23, "Meteoroligical Measurement Programs for Nuclear Pcwer .

e ,

Plants," the CRGR noted that several of the instrument range specifications |

on meteorology variables updated those presented in Revision 2 of Regulatory
' i

' s
;

!
'

Guide 1.97 and recommended that both guides provide the same specifications.'

Regulatory 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 personnel, that have thus far been identified by the INEL evaluation are also

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

-- L
_
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'

and qualification criteria for Categories 1, 2, and 3 in a different format

that was recomended as being more uqderstandable, (2) changing the " range"

provisions in the tables o'f dariables to make them consistent, (3) correcting
'

editing and printing errors, and. (4) some word changes to make the intent of

the discussion and provisions of the guide more clecr.
_.

The value to NRC operations ani 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 represdnt a substantive change in the i

;.
' NRC staff position regarding accident n'onithring which could represent a

s:

'

reduction in cost to the users of Regulatory Guide 1.97 with no reduction in safety

since the environs radiation monitors were agreed not to be needed, by NRR personnel,as

discussed above, and the function of the exposure' rate monitors inside buildings
s

i .

!' can be effectively performed by eff1wnt monitors. It is desirable that the
I

users of the guide be n'otified as soon as practicable to prevent unnecessary !
''

i j,

costs being applied to meet a provision no' longer r,ecommended by the NRC staff. |
\ l

Since the guide is being revised to accomplish the above objectives, it is !
~

'

s'
:s

prudent to also include those modifications that have been identified as bett .:

1 essential to make the guide more understandable. Consequently, the guith u
7

.
being revised to teflect these changes.

i
,,l

|l

|! 3. Alternatives _
..1 -

5-

y
The alternative is to take no action tp revise the guide but to inform

*

, N,,
l , k

'
~

.
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I
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licersees on an individual basis as interchanges' between the licensee and the '

staf pertaining to accident monitoring occur. t ,4 i

1, p }
k i.

:
s

4. Consequences
. '

If no action is taken, licensees and vendors may continue to incur costs
~ A<<.

Time will
to meet a provision that is no longer a- recommendation of the staff.. 9(

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

n

-
.

d $

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
4reduce unnecessary costs incurred in trying to meet provisions which are no.

:
'

longer recommended. '

i ,

*
* ,

, .

. g ;
.

j c'

6. Implementation f
'

i
f.

9''

The implementation for this revision of Regulatory Guide 1.97 does 60t
' '

j! u-

alter'the implementation of Revision 2 as outlined in'SECY 82-111. 'S;ince |.
| L '\ ;

there are no new provisions being promulgated, there is :no impact on cost
t

( or schedule.

|

'
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