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INSTRUMENTATION FOR LIGHT WATER-COOLED NUCLEAR POWER PLANTSt

TO ASSESS PLANT AND ENVIRONS CONDITIONS DURING AND FOLLOWING|
AN ACCIDENTo

A. INTRODUCTION
B. DISCUSSION

.

Criterion 13. " Instrumentation and Control,"of Appen-
Indications of plant variables are required by the controldix A, " General Design Criteria for Nuclear Power Plants,"

to 10 CFR Part 50," Domestic Licensing of Production and room operating personnel during accident situations to (1)
Utilization Facilities," includes a requirement that instru- provide information required to permit the operatur to take

preplanned manual actions to accomplish safe plant shut-mentation be provided to monitor variables and systems
down; (2) determine whether the reactor trip, engineered-over their anticipated ranges for accident conditions as
safety-feature systems, and manually initiated safetyappropriate to ensure adequate safety.
systerns and other systemsimportant to safety art performing

Criterion 19," Control Room," of Appendix A to 10 CFR their intended functions (i.e., reactivity co. trol, core

Part 50 includes a requirement that a control room be pro- cooling, maintaining reactor coolant system integrity, and

vided from which actions can be taken to maitrain the nuclear
maintaining containment integrity);end (3) provide informa-

power unit in a safe condition under accident conditions,
tion to the operators that will enable them to determine the

including loss-of-coolant accidents, and that equipment,
potential for causing a gross breach of the barriers to

including the necessary instrumentation, at appropriate radioactivity release (i.e., fuel cladding, reactor coolant

locations outside the control room be provided with a pressure boundary, and containment) and to determine if a

(- design capability for prompt hot shutdown of the reactor. gross breach of a banier has occurred. In addition to the
above, indications of plant variables that provide informa-

Criterion 64, " Monitoring Radioactivity Releases," of tion on operation of plant safety systems and other systems

Appendix A to 10 CFR Part 50 includes a requirement that important to safety are required by the control room

means be provided for monitoring the reactor containment operating personnel during an accident to (1) furnish data

atmosphere, spaces containing components for recirculation regarding the operation of plant systems in order that the
i

operator can make appropriate decisions as to their use and
of loss-of coolant accident fluid, effluent discharge paths, (2) provide information regarding the release of radioactiveand the rlant environs for radioactivity that may be rcleased
from postulated accidents. nr..iterials to allow for early indication of the need to

initiate action necessary to protect the public and for an
estimate of the magnitude of any impending threat.

This guide describes a method acceptable to the NRC
| staff for complying with the Cornmission's regulations to At the start of an accident, it may be difficult for the

( provide instrumentation to monitor plant variables and operator to determine immediately what accident has

systems during and following an accident in a light water- occurred or is occurring and therefore to determine the'

cooled nuclear power plant. The Advisory Committee on appropriate response. For this reason, reactor trip and

Reactor Safeguards has been consulted concerning this certain other safety actions (e.g., emergency core cooling

guide and has concurred in the regulatory position. actuation, containment isol Con, or depressurization) have
been designed to be performed automatically during the
initial stages of an aceident. Instrumentationis also provided

Any guidance in this document related to infor: nation to indicate informatior. about plant variables required to

collection activities has been cleared under OMB Clearance
enable the operation of manually initiated safety systems

No. 315M011. and other appropriate operator actions involving systems
Important to safety.

USNRC REGUL.ATORY GUIDES
Co,nments should he asnt to the Secretary of the commansion,

i m th s .cc 1 Die o N4 st f I e nt
Li"u'e'!',Je'.'"ofih'e"'n a*n L"!?u" aid;%'JP,"c',', .i=',10. '"""'*"='"ad'"'"''*"*"'"'''"''**""**""

| * *
lated acci

)
4 G otoes a,aen,tse f oi or to proelee guidance to appl 6can

out in ihe ou.ul, substitutes fo.f regulations and Co,ts. R.egulatorya. Rose.r,Ch ctors - 6. Products1. Powe Re, g- them ts not sec ed. M npH nce with
es en .ethods nd solu,tionsi nd 79ft Re 7. Transportation

| |ic"et,"r.;W=nJ' a"!,,.'-* = **a",d,iffe,e.nt f,o.m th,os,e set.a. Fuel,s,a,n.d Ma. tee.l.a..is F,. actorse meoiame the
s n,N,,ities .a. ,Occ.upationa,oe, e a . is o' c

ama' **'""*" 2 a a'"~' t an.l H.ealth ., Re.iew""'"a '' * **""''t he . enei
5 **"''"en t . . ni t,us r nano~

|

yhls guide was f& sued aff
the puolic Co ies o, . ue. ,vi,es ,nav e ou,c..s., at the cu,,e
-.es m. comm..ent.s .ef Cons,deration of comments reCelved fromPetatens Off 6ce 0,1ce. A subscription sorelce for futu,ni ao.e,nmeni.no.o t.e,n
'fJ,'Ef'el'/4,'in*c'e'.*'""'***" ***.tio.n.s..fo.r .i.mp,ove, ment,s in.e.he.se

sus n
t

c,,i,n,,c,,e6visio,,ns is ,.,e mose, throuen.,thce .nvern,m,ent G' int,enfc Of nc.e,.ent .e gulaes in soe-
encou 9 vanaoie e Go !

. u es wn e e"''"''*"*'*''""'"**'e . s
| nano on t ooca s e cu 0 r ,n" ' * " " ' -

*|' s'ni,'j"'8 *dd""n"/sf'd.%"o%"!!Til' 's"L'J"T"',"'!Q ,

!
8502060303 850204

,

I q7., hDRADOCK 05000440*

PDR



__-.-- .____ _

*
.

.

for example, a range for the containment pressure monitor
Inderer. dent of the above tasks, it is important thatv

operators be informed if the bamen to the release of
extending to the burst pressure of the containmentincrder i

radioactive materials are being challenged. Therefore,it is
that the operators will not be uninformed astothe pressure j

inside the containment. The availability of such instruments
essential that instrument ranges be selected so that the is important so that responses to conective actions can be

-

instrument will always be on scale. Narrow-range instruments observed and the need for, and magnitude of, further
may not have the necessary range to track the course of the actions can be determined. It is also necessary to be sure
accident; consequently, trultiple instruments with over- that when a range is extended, the sensitivity and accuracy
lapping ranges may be necessary. (In the past, some instru- of the instrument are within acceptable limits for monitor-
ment ranges have been selected based on the setpoint value
for automatic protection or alarms.) It is essential that ing the extended range.

depaded conditions and their magnitude be identified so Normal power plant instrumentaticn remaining functional
the operators can take actions that are available to mitigate for all accident conditions can provide indication, records,
the consequences. It is not intended that operators be and (with certain types ofinstruments) time-history responses
encouraged to prematurely circumvent systems important for many variablesimportant to following the course of the
to safety but that they be adequately informed in order accident. Therefore, it is prudent to select the required
that unplanned actions can be taken when necessary. accident-monitoring instrumentation from the normal

Examples of serious events that could threaten safetyif power plant instrumentation to enable operators to use,

conditions depade are loss-of. coolant accidents (LOCAs),
during accident situations, instruments with which they are
most familiar. Since some accidents could impose severe

overpressure transients, anticipated operational occurrences operating requirements on instrumentation components,it
that become accidents such as anticipated transients without may be necessary to upgrade those normal power plantscram (ATWS), and reactivity excursions that result in instramentation components to withstand the more severe
releases of radioactive materials. Such events require that operating conditions and to measure greater variations of
the operators understand, within a short time period, the monitored variables that may be associated with an accident.
ability of the baniers tolimit radioactivity release,i.e., that it is essential that instrumentation so upgraded does not
they understand the potential for breach of a banier or degrade the accuracy and sensitivity required for normal
whether an actual breach of a banier has occuned because operation. In some cases, this will necessitate use of over-
of an accident in progress. lapping ranges of instruments to monitor the required range

of the variable to be monitored, possibly with different
It is essential that the required instrumentation be P

capable of surviving the accident environment in which it is performance requirements in each range. .

d}located for the length of time its function is required. It ANSI /ANS-4.5-1980,3 " Criteria for Accident Monitoring
could therefore either be designed to withstand the accicient Functions in Light-Water-Cooled Reactors," delineates
environment or be protected by a local protected environ- criteria for deternurung the variables to be monitored by

the control room operator, as required for safety, during {ment.

the course of an accident and during the long-term stable
'

lt is desirable that accident monitoring instrumentation shutdown phase following an accident. ANS-4.5 was
components and their mounts that cannot be located in prepared by Working Group 4.5 of Subcommittee ANS4
se ~ aically qualified buildings be designed to continue to with two primary objectives:(1)to addressthatinstrumenta- }
function, to the extent feasible, following seismic events. tion that permits the operators to monitor expected param-

I
!

An acceptable method for enhancing the seismic resistance eter changes in an accident period and (2) to addressof this instrumentation would be to design it to meet the
extended-range instrumentation deemed appropriate for the

'
seismic criteria applicable to like instrumentation installed

possibility of encountering previously unforeseen events.
'

in seismically qualified locations although a lesser cver- ANS-4.5 references a revision to IEEE Std 497-1977, ;

all qualification results. "IEEE Standard Criteria for Accident Monitoring Instru- :

mentation for Nuc' ear Power Generating Stations,"2 as the |
Variables for accident monitonns can be selected to source for specific instrumentation design criteria. Since the

-

provide the essentialinformation needed by the operator to revision to IEEE Std 497 has not been completed, its
determine if the plant safety function:,are being performed.

applicability cannot yet be determined. Hence, specific
,

it is essential that the range selections be sufficiently instrumentation design criteria have been included in this
t

* great to keep instruments on scale or that one of a set of f,

overlapping instruments will be on scale at all times. regulatory guide. ''
,

i

Further, it is prudent that a limited number of those ANS-4.5 defines three types of variables (definitions h
variables that are functionally significant (eg, containment modified herein) for the purpose of aiding the desigr.e:ia '|
pressure, primary system pressure) be meetitored by lastra- selecting accident. monitoring instrumentaticm and applicable
ments qualified to more stringent environmental require- criteria. The types are: Type A, those variables that provide -

(t*

J<

ments and with ranges that extend well beyond that which

be obtained from the American Nucles Sodd7. #the selected variables can attain under limiting conditions;
. $55 North Kensington Avenue, La Grange Park, IDicots 60528. .<

IICopias
* '4 -

-

Coplas may be obtained from the Institute of Dectrical sad |f_2
Dectronics Easineers, tac., 34s East 47th Street, New Yort.

|
,

[New York toct7.Ltnes indicate substantive changes from Revtalon 2. r
.

I
1.97-2 I i

E
'

um . _
- w

_ _____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



.

3pn na y tr. formation needed to permit the control room BWRs) and TSble 3 (ftr PWRs). The criteria are separated
* operattnr perser.nel to take the specified manually controlled into three separate groups er categories that provide a

/ t actions for which no automatic controlis prodded and that graded approach to requirements depending on the impor-

( % are required for safety systems to accomplish their safety tance to safety of the measurement of a specific variable.
functions for design basis accident events; Type B, those Category 1 provides the most stringent requirements and is
variables that provide information to indicate whether plant intended for key variables. Category 2 provides less stringent
safety functions are being accomplished;and Type C, those requirements and generally applies to instrumentation
variables that provide information to indicate the potential designated for indicating system operating status. Category 3
for being breached or the actual breach of the barriers to is intended to provide requirements that will ensure that
fission product release,i.e., fuel cladding, primary coolant high-quality off-the shelf instrumentation is obtained and
pressure boundary, and containment (modified to reflect applies to backup and diagnostic instrumentation. It is also
NRC staff position; see regulatory position 1.3). The used where the state of the art willnot support requirements
sources of potential breach are limited to the energy for higher qualified instrumentation.
sources within the barrier itself. In addition to the accident-
monitoring variables provided in ANS-4.5, variables for in general, the measurement of a single key variable may
monitoring the operation of systems important to safety not be sufficient to indicate the accomplishment of a given
and radioactive effluent releases are provided by this safety function. Where multiple variables are needed to
regulatory guide. Two additional variable types are defined: indicate the accomplishment of a given safety function,it is
Type D, those variables that prodde information to indicate essential that they each be considered key variables and be
the operation of indiddual safety systems and other systems measured with high-quality instn. mentation. Additionally,
important to safety, and Type E, those variables to be it is prudent,in some instances, to include the measurement
monitored as required for use in determirung the magnitude of additional variables for backup information and for
of the release of radioactive materials and for continuously diagnosis.Where these additional measurements are included,
assessing such releases. the measures applied for design, qualification, and quality

assurance of the instrumentation need not be the same as
A rrunimum set of Type B, C, D, and E variables to be that applied for the instrumentation for key variables. A

measured is listed in this regulatory guide. Type A variables key variable is that single variable (or minimum number of
have not been listed because they are plant specific and will variables) that most directly indicates the accomplishment
depend on the operations that the designer chooses for of a safety function (in the case of Types B and C) or the
planned manual action. Types B, C, D, and E are variables operation of a safety system (in the case of Type D) or

|
Ges , for following the course of an accident and are to be used radioactive material release (in the case of Type E). It is

(1) to determine if the plant is responding to the safety essential that key variables be qualified to the more stringeni
measures in operation and (2) to inform the operator of design and qualification criteria.The design and qualification
the necessity for unplanned actions to mitigate the con- criteria category assigned to each variable indicates whether
sequences of an accident. The five classifications are not the variable is considered to be a key variable or for system
mutually exclusive in that a given variable (or instrument) status indication or for backup or diagnosis,i.e.,for Types B
may be applicable to one or more types, as well as for and C, the key variables are Category 1; backup variables
normal power plant operation or for automatically initiated are generally Category 3. For Types D and E, the key
safety actions. A variable included as Type B, C, D, or E variables are generally Category 2; backup variables are
does not preclude that variable from also being included Category 3.
as Type A. Where such multiple use occurs, it is essential
that instrumentation be capable of meeting the more The variables are listed, but no mention (beyond redun-
stringent requirements. dancy requirements) is made of the number of points of

measurement of each variable. It is important that the
The time phases (Phases I and II) delineated in ANS-4.5 number of points of measurement be sufficient to adequately

are not used in this regulatory guide. These considerations indicate the variable value, e.g., containment temperature
are plant specific. It is important that the required instru- may require spatial location of several points of measure-
mentation survive the accident environment and function ment.
as long as the information it provides is needed by the
control room operating penonnel. This guide provides the minimum number of variables to

be monitored by the control room operating personnel
The NRC staff is willing to work with the ANS working during and following an accident. These variables are used

group to attempt to resolve the above differences. by the control room operating penonnel to perform their
role in the emergency plan in the evaluation, assessment,

Regulatry position 1.4 (Table 1) of this guide r" des monitoring, and execution of control room functions when
design and quali$catic,n enteria for the instrume.ua* ion the other emergency response facilities are not effectively
used to measure the various variables listed in Table 2 (for manned. Variables are also defined to permit operators to

' perform their long-term monitoring and execution respon-
'

**a Primary information is information that is eenential for the sibilities after the emergency response facihties are manned.3

ude th byes the tedbhco M e appUcation d the criteda br Ge instmmeMation h
mano ency

that may also be identified in written procedures. limited to that part of the instrumentation system and
,
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its uta! supportm; features or power sources that provide necessarily standb> power). CateFory 3 is the least strin-

the dre:t darlay of the vanables. These provisions are not gent. It provides for high-quahty commercial-grade equip-s
T

necesunly appheable to that part of the instrumentation ment that requires only offsite power.

systems pronded as operator aids for the purpose of -.

enhancing information presentations for the identification 6.2.2, 6.2.3, 6.2.4, 6.2.5, 6.2.6, 6.3.2,1.5 Sectionsor diagnosis of disturbances. 633,6.3.4, and 63.5 of ANS-4.5 pertain to variables and

C. REGULATORY POSITION
variable ranges for monitoring Types B and C variables. In
conjunction with the above-listed sections of ANS-4.5,
Tables 2 and 3 of this regulatory guide (which include those1. Accident. Monitoring Instrumentation
variables mentioned in these sections)should be considered

The criteria and requirements contained in ANSI /ANS-4.5- as the mmimum number ofinstruments and their respective

1980,"Cnteria for Accident Monitoring Functionsin light- ranges for accident-monitoring instrumentation for each

Water. Cooled Reactors," are considered by the NRC staff to nuclear power plant.

be generally acceptable for providing instrumentation so 2. Instrumentation for Monitoring Systems Operation andmonitor variables for accident conditions subject to 'ho
Effluent Releasefollowing:

1.1 Section 1 of ANS-4.5 references IEEE Std 497-
2.1 Type D variables are those that provide information

1977. The specific applicabihty or acceptability of this to indicate the operation of individual safety systems and

standard has not yet been determined. other systems important to safety. Type E variables are
those that are to be monitored as required for use in |

1.2 Instead of the definition given in Section 3.2.1 of determmmg the magnitude of the release of radioactive,

ANS-4.5, the dermition of Type A variables should be; materials and in continuously assessing such releases.

Type A, those variables to be monitored that provide the
primary information required to permit the contro! room3

2.2 The plant designer should select variables and
operators to take the specified manually controIIed actions information display channels required by his design tofor which no automatic control is provided and that are

enable the control room operating personnel to:
required for safety systems to accomplish their safety

'

function for design bas accident events. a. Ascertain the operating status of each individual i

1.3 In Section 3.23 of ANS-4.5, the definition of safety system and other systems important to safety to that \

Type C includes two items, (1) and (2). Item (1) includes
extent necessary to determine if each system is operating or

those instruments that indicate the extent to which variables
can be placed in operation to help mitigate the consequences ,

that have the potential for causing a breach in the primary of an accident. ,

,

reactor containment have exceeded the design basis values. b. Monitor the effluent discharge paths and environs ',
In conjunction with the variables that indicate the potential within the site boundary to ascertain if there have'been
for causing a breach in the primary reactor contzinment,

significant releases (planned or unplanned) of radioactivethe variables that indicate the potential for causing a breach
in the fuel cladding (e.g., core exit temperature) and the materials and to continuously assess such releases.

!
reactor coolant pressure boundary (e.g., reactor coolant

c. Obtain required information through a backup or j
pressure) should also be included. The sources of potential diagnosis channel if a single channel may be likely to g,breach are limited to the energy sources within the cladding,
coolant boundary, or containment. References to Type C give ambiguous indication.

instruments, and associated parameters to be measured,in *

ANS-4.5 (e.g., Sections 4.2,5.0,5.13,5.2,6.0,63) should
2.3 The process for selecting system operation and

include this expanded definition.
effluent release variables should include the identification

f.4 Section 6.1 of ANS 4.5 pertains to general criteria of:
f

for Types A, B, and C accident monitoring variables. In lieu |
of Section 6.1, the design and qualification criteria cate- a. For Type D

!
gories in Table I should be used for the variables inTables 2 (1) The plant safety systems and other systems if
and 3. important to safety that should be operating or that could

In general, Catefory 1 pmvides fos full qualification, be placed in operation to help mitigate the consequences of
,

'

redundancy, and continsons real time display and requires an accident;and

onsite (standby) power. Category 2 provides for qualifica-
(2) The variable or annimum number of variables

.

tion but is less stringent in that it does not (ofitself) include
that indicate the operating status of each systemidentified

seismic qualification, redundancy, or continuous display '

in (I) above. ,and requires only a reliagty pog souregnot ,

,
,

!
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TABLE 1

s # ,
.

DESIGN AND Oi 4 ALIFICATION CRITERIA FOR INSTRUMENTATION,

C _ _ - ,1 Catepry 2 Category 3
.

1. ' Equipment QualIRestion 1. Equipment Qualificalion I. Equipment Qualificalion
.

The instrumentation should be qualified in accordance Same as Category 1 No specific provision
with Regulatory Guide 1.89, ** Qualification of Oass IE *

Equipment for Nuclear Power Plants,"and the method-
ology described in NURIIG-0588," Interim Staff Posi-

,

tion on Environmental Qualification of Safety-Related
Electrical Equipment."*

' Instrumentation whose ranges are required to extend Same as Category i No specific provision
beyond those renses calculated in the most severe design
basis accident event for a Riven variable should be quali-
fied using the guidanca provided in paragraph 6.3.6 of
ANS4.5.

P QualiGcation appues to the complete instrumentation Same as Category i No specific provision
@ channel from sensor to display where the display is a
" direct-indicating meter or recording device if the instru-

mentation channel signal is to be used in a computer-
based display, recording, or diagnostic program, qualifi .
cation ripplies from the sensor up to and including the
channe. Isolation device.a

'llie seismic portion of queiification should be in accor. No specific provision No specific provision
dance with Regulatory Guide 1.100," Seismic Qualifica-
tion of Electric Equipment for Nuclear Power Plants."

: Instrumentation should continue to read within the

! required accuracy fouowing, but not necessarily during.

|
e safe shutdown earthquake.

!

| 2. Redundancy 2. M_-_2_u, 2. Redundancy
i

| No single failure within either the accident-monitoring No specific provision No specific provision
instrumentation,its auxiliary supporting features, or4

its power sources concurrent with the failures that are .

; "Copass ese assashie fesas tlw M RC/GPO Sales Proarem, U.S. Nuclear Regulatory Commission, Westianston, D.C. 20555.

.
,

!

1



' e

.

TABLE 1 (Continued)

Category 3
Category 2

Category 1

e
'

2. (Continued).

a condition or result of a specific accident should
preve'nt the operators from being presented the informa-
tion necessary for them to determine the safety status
of the plant and to bring the plant to and maintain it in
a safe condition follnwing that accident. Where failure
of one accident-monitoring channel results in informa-
tion ambiguity (that is, the redundant displays disagree)
that could lead operators to defeat or fail to accomplish
a required safety function, additional information should
be provided to allow the operators to deduce the actual
conditions in the plant. This may be accomplished by
providing additional independent channels ofinformation
of the same variable (oddition of an identical channel)
or by providing an independent channel to monitor a'

different variable that bears a known relationship to the
multiple channels (addition of a diverse channel). Redun-~

$ dan $r diverse channels should be electrically independ-
.

E ent Od physically separated from each other and from
equipment not classified important to safety in accor-
dangwith Regulatory Guide 1.75,"PhysicalIndepend-

;

enctPBf Electric Systems,"up to and including any isola-

| tion device. Within each redundant division of a safety

|
) system, redundant monitoring channels are not needed

4

exca$t for steam generator level instrumentation in
two-loop plants.

3. Power Source
3. Power Source

3. Power Source
The instrumentation should be energized from a No specific provision

f
"the instrumentation should be energized from station high-reliability power source,not necessarily

' standby power sources as provided in Regulatory Guide standhv power, and should be backed up by
1.32," Criteria for Safety Related Electric Power Systems batteries where momentary interruption is not
for Nuclear Power Plants " and should be backed up by'

. batteries where momentary interruption is not tolerable. . tolerable.

'g
,

.

- - - - . ~ . . , , _ _ -
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TABLE 1 (Continued)

Categcry 2 Category 3
Category 1

4. Channel Availability 4. Channel Availability
4. Channel Avadabdity'

The instrumentation channel should be available prior to The out-of4crvice interval should be based on normal No specific provision

an accident except as provided in paragraph 4.11,"Excep- technical specification requirements on out of service

tion," as defined in IEEE Std 279-1971," Criteria for Pro- for the system it serves where applicahic or where

tection Systems for Nuclear Power Generating Stations."* specified by other requirements.

or as specified in the technical specifications. .-

5. Quality Assurance 5. Quality Assurance 5. Quality Assurance

ne recommendations of the following regulatory guides Same as Category I as modified by the following: Reinstrumentation should he of high-qualit y
commercial grade and should be selected to

pertaining to quality assurance should be followed: Since some instrumentation is less important to withstand the specified service environment.

Regulatory Guide 1.28 " Quality Assurance Program safety than other instrumentation,it may not be

Requirements (Design and necessary to apply the same quality assurance

Construction)" measures to allinstrumentation. De quality assur-
ence requirements that are implemented should

Regulatory Guide 130 ** Quality Assurance Require- provide control over activities affecting quality to an.
'

3 (Safety Guide 30) ments for the Installation, extent consistent with the importance to safety ofe

Inspection, and Testing of the instrumentation. These requirements should be

Instrumentation and Electric determined and documented by personnel knowl-

Equipment" edgeable in the end use of the instrumentation.

Regulatory Guide 138 " Quality Assurance Require-
ments for Packaging, Shipping,
Receiving, Storage, and Han-
dling of items for Water-Cooled
Nuclear Power Plants"

Regulatory Guide 1.58 " Qualification of Nuclear Power
Plant inspection, Examination,
and Testing Personnel" -

|

Regulatery Guide 1.64 " Quality Assurance Require-
ments for the Design of Nuclear
Power Plants"

t

!

Regulatory Guide 1.74 " Quality Assurance Terms and
Definitions"

|
'

I

a -
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TABLE 1 (Continued)

Category 3Category 2
'! Category 1

..

5.( tinued)~
'

Regulatory Guide 1.88 " Collection, Storage,and Main-
.

tenance of Nuclear Power Plantg
Quality Assurance Records" ,

,

Resp'9 tory Guide 1.123 " Quality Assurance Require-
-

ments for Control of Procure-'

ment of items and Services
for Nuclear Power Plants"

Re tory Guide 1.144 " Auditing of Quality Assurance
Programs for Nuclear Power
Plants"

Regulatory Guide 1.146 " Qualification of Quality Assur-
ance Program Audit Personnel
for Nuclear Power Plants"'

*e

$ RefMnce to the above regulatory guides (except Regula-
tory Guides 1.30 and 1.38)is being made pending issuance
of a revision to Regulatory Guide 1.28 that is under devel-
opul8t (Task RS 002-5) and that will endorse ANSI /ASME
NQA-t-1979," Quality Assurance Program Requirements
for clear Power Plants."'

,

6. Display and Recording
6. Dispiny and Recording

6. ay and Recording

Continuous real-time display should be provided. The
The instrumentation sigral may be displayed on an Same as Category 2

individualinstrument or it may be processed for
indication may be on a dial, digital display, CRT, or

display on demand.,

|
stripchart recorder.

Recording of lastrumentation readout information
Signals from effluent radioactivity monitors and

Signals from effluent radioactivity monitors.~

area monitors, and meteorology monitors
area monitors should be recorded.

shp be provided for at least one redundant channel. should he recorded,

i

|

l
opies mer to obtained from the Amerleen Society of Mechenical Engineers. 345 Eset 47th Street, New York, New Yovk 1o087.

|
.

9

n N.....,. . ,a .;$ .m.+ - __

~ '- - - - - - - - - - . . ,,^~~ ~ -

-1



. . . -_ -__ . . - . _ _ _ . . _ . . --

.

n t . . .
.

.

TABLE 1 (Continued) ,

Category 1 Category 2 Category 3

6. (Continued)

If direct and immediate trend or transient information Same as Category I Same as Category I
is eawntial for operator information or action, the
recording should be continuously available on redun-
dant dedicated recorders. Otherwise,it may be con-
tinuously updated, stored in computer memory, and
displayed on demand, intermittent displays such as
data loggers and scanning recorders may be used if no
aignificant transient response information is likely to.

: be lost by such devices.

'.

.| 7. Range 7. Range 7. Range ,

If two or more lastruments are needed to cover a Same as Category 1 Same as Category I

particular range, overlapping of instrument span
i should be provided. If the required range of moni-
i toring instrumentation results in a loss of instru-.=

I $ mentation sensitivity in the normal operating range,
4 separate instruments should be used. |

! I

| . 8. Equipment Identitlestion 8. Equipment Identification 8. Equipment Identifiestion

i
I 'Iypse A, B, and C instruments designated as Cate- Same as Category 1 No specific provision

.

series I and 2 should be specifically identified with a
! common densnation on the control panels so that the

) operator can easily discern that they are intended for
use under accident conditions.

,
;

9. Interfaces 9. Interfaces 9. Interfaces

!
-

| The transmission of signals for other use should be Some as Category 1 No specific provision.

through isolation devices that are designated as part
of the monitoringinstrumentation and that meet.

the provisions of this document.t

10. Servicing, Testing, and Calibration 10. Servicing, Testing, and Calibration 10. Servicing, Testing, and Calibration

i
', Servicing, testing, and calibratica programs should be Same as Category 1 Same as Category I

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

. .

J

1
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TABLE 1 (Cor,tinued)

i Category 3
Category 2Category 1

10. (Continued)
'

testing la less than the normal time interval between
plant shutdowns, a capability for testing during power
operation should be provided.,

Whenever means for removing channels from service Same as Category 1 - Same as Category It

are included in the design, the design should facilitate

administrative control of the access to such removal
means.

Same as Category I
De design should facilitate administrative control of

Same as Category I

the access to all setpoint adjustments, module calibra.
tion adjustments, and test points.

Same as Category i
Periodic checking, testing, calibration, and calibration Same as Category 1

verification should be in accordance with the applicable
portions of Regulatory Guide 1.118,'' Periodic Testing

$ of Electric Power and Protection Systems,'' pertaining

g to testWig of instrument channels. (Note: Response
time testing not usually needed.)

De on of the isolation device should be such
Same as Category 1 No specific provision

that , ould be accessible for maintenance during
accident conditions.

11. Human Factors.

11. Human Factors
11. en Factors

Same as Category 1
Same as Category 1i

The instrumentation should be designed to facilitateo

the recognition, location, replacement, repair, or
adjustment of malfunctioning components or modules.

,

'

Same as Category I
The monitoring lastrumentation design should mainimize

Same as Category I

the development of conditions that would cause meters,
annunciators, recorders, alarms, etc., to give anomalous
indications potentially confusing to the operator. Human
factors analysis should be used in determining type and
location of displays.

.

,
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TABLE 1 (Continued) *

Category 1 Category 2 Category 3

II. (Continued)

To the extent practicable, the same instruments should Same as Category i Same as Category I
. be used foe accident monitoring as are used for the

'

normal operations of the plant to enable the operators *

to use, during accident situations, instruments with
which they are most familiar.

12. Direct Measurement 12. Direct Measurement 12. Direct Measurement-

To the extent practicable, monitodng instrumentation Same as Category I Same as Category I
inputs should be from sensors that directly measure ,

the desired variables. An indirect measurement should
be made only when it can be shown by analysis to
provide unambiguous information.

=

4

.
e
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b. For Ty pe E
*

g. Any requirements to group displays cf related
(1) The planned paths for effhent release; informati:n. i

s
h. Any required spatial distribution of sensors. ;

i

C) Plant areas and inside buildings where access is \

required to service equipment necessary to mitigate the 2A The design and qualification criteria for syster
operation monitoring and effluent release monitorinconsequences of an accident;

instrumentation should be taken from the criteria provide,
(3) Onsite locations where unplanned releases of in regulatory position 1.4 of this guide. Tables 2 and 3 o ;

radioactive materials should be detected;and this regulatory guide should be considered as the minimun
'

number of instruments and their respective ranges fo:
(4) The variables that should be monitored in eachsystems operation monitoring (Type D)and effluent releast

,

location identified in (1), (2), and (3) above. monitoring (Type E) instrumentation for each nuclear
power plant.

2A The determination of performance requirements for
system operation monitoring and effluent release monitonng D. APPLICABILITY
information display channels should include, as a minimum,
identification of: This

revision in combination with {50A9 of 10 CFR
Part 50 provides acceptable guidance for design of new pisnts

a. The range of the process variable. and for plant redesign in response to TMI 2 Action Plan
b. The required accuracy of measurement. (NUREG-0737) and its subsequent clanfications and genene

letters.'c. The required response characteristics.

d. The time interval during which the measurement is
---needed. t

'NUREC4737
e. The local enviroriments in which the informationU*s','Ne'i,t[ag,m. Tlarincation of Thc Action Plan RepPrsy ob ements.'

gux,,be,y gamNo*n.het ER /GPdisplay channel components must operate, So om a

supplement n (Generic Letter No. a2 33)is ava
,

f. Any requirement for rate or trend information.
d*TNh8[onDb.' ble for in etion" " ' ' ' " * " '

.

.

I

' '

.
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' TABLE 2

}
\ BWR VARIABLES

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

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

Category (see
Regulatory
Position 1.4

Variable Range and Table 1) Purpose

Plant specific Plant specific 1 Information required for operator
action

.

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

Reactivity Control

(
Neutron Flux 10''% to 100% full power 1 Function detection; accomplishment

,
de-.

~(SRM, APRM) of mitigation

Control Rod Position Fullin or not fullin 3 Verification

RCS Soluble Boron Concen- O to 1000 ppm 3 Verification
tration (Grab Sample)

T CO't.CooJingg

Coolant Levelin Reactor Bottom of core support plate to 1 Function detection;secomplishment
Vessel lesser of top of vessel or center- of mitigation;long-term surveil:ance

line of main steam line.

f.;3WR Core Temperature ,2 . . - - 200*F to7300*F ~P To provide diverse indication oft

-

- water level

Maintaining Reactor Coolant
System Integrity

RCS Pressure 0 to 1500 (psis) 1 Function detection; accomplishment2

of mitigation; verification

Daywen Pressure 0 to des.gn pressure 3 (psis) 1 Function detection; accompli.hment2

of mitigation; verification

g_3frovision stq h seasidered, subject to furtbee developinent.
Sif a variable h listed be suzre tien one puryone,the instrumentation requirements may be integrated and csily one measurement provided.

"e) IDesign preurure is that value carrisponding to ASME code values that are obtained at ce below code-allowable values for meterial design
stress.

1.97-13
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TABLE 2 (Continued)
s

Category (see
Regulatory
Position 1.4

Variable Range and Table 1) Purpose

TYPE B (Continued)

Drywell Sump Level Top to Bottom 1
Function detection; accomplishment2

of mitigation; verification

Maintaining Containment
Integrity

| Primary Containment Pressure 5 psig to design pressure 1 Function detection; accomplishments 3

of mitigation;verincation

Primary Containment Isola- Closed-not closed 1 Accomplishment of isolation

tion Valve Position (exclud-
ing check valves) t

TYPE C Variables: those variables that provide information toindicate the potentialfor being breached or the actual breach of
the barriers to fission product releases. The barriers are (1) fuel cladding (2) primary coolant pressure boundary,and (3) con-
tainment.

Fuel Cladding

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

Radiation Levelin Circulating . Tech Spec limit

Primary Coolant

Analysis of Primary Coolant 10 pO/ml to 10 C1/ml or 3 Detail analysis; accomplishment of4

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

13WR Core Temperature ,2 200*F to 2300*F _.; To provide diverse indication ofs

water level

Reactor Coolant Pressure

; Boundary

RCS Pressure 0 to 1500 (psis) 1 Detection of potential for or actual5e
2

breach; accomplishment of mitigs-
tion;!ong-term surveillance

~

,

3 '7 Detection of breach; verification8
Primary Containment Area 1 R/hr to 10s R/hr '

Radiation'

de to Samphg morne Radsonche Meterials inbocurement of rep,resentativeb ld be performed in a .nanner that ensures#Sam ting or monitoring of radioactive liquids and
. samp'ed. For bquids,he entene of ANSI Nf 3.5194p, abases a ou

dear Fechties, should be
les. kor gases t teve weneized turbulent sonas, and sampling tinas should be designed toprovisions should be inade for anmsppu

muumise plateout or depositiam. For anfe and convendent samp g, the provis6ons should includes.

a. Shislens to maintain radiation doess ALAR.A.
b. Sample containers with contahnteamplins part connectos competit fi,ty,
c. Capability of sampling under primary system pressure and messGwe pressures,

e d. Handling and transport capability,and
e. Prearrangement for analyses and interpretation. .

$ urn value may be revised upward to satisfy ATW5 requirements.se .

I.l $. '- inlm f two moidtors at wir'ely separated locations.
e.

~"

Detectors should respoed to esama radiation photons within any energy range irons 6o kev to 3 MeV mith a does rate response'7
}

occuracy within a factcf of 2 over the entire range.

1.97 14
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TABLE 2 (Cor.t;nuM)
s

't Category (see
Regulatory

i
Position 1.4

Variable Range and Table 1) Purpose
,

TYPE C (Continued)

Reactor Coc.! ant Pressure
Boundary (Continued)

Detectionofbreach; accomplishment |
Drywell Drain Sumps Level Top to Bottom i2

of mitigation; verification;1ong-term
(Identified and Unidentified surveillance
Leakage)

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

to 5 ft above normal water of mitigation; verification;1ong-term

level surveillance

s t 0 to design pressure (psis) 1 Detection of breach; verification3
Drywell Pressure

Containment

RCS Pressure 0 to 1500 (psig) I Detection of potential for breach;s
2

accomplishment of mitigation

Primary Containment Pressure -5 psig pressure to 3 times design 1 Detection of potential for or actuals

pressure for concrete;4 times breach; accomplishment of mitigs-3

tiondesign pressure for steel
.

-

de;

Containrr.ent and Drywell O to 30 vol-% (capability of I Detection of potential for breach;
accomplishment of rr.itigation

operating)from -5 psig to designHydrogen Concentration
pressure

Containment ud Drywell O to 10 vol-% (capability of I Detection of potential for 'ereach;

Oxygen Concentration (fer crerating from -5 psig to design accomplishment of mitigat;on
3

inerted containment plaats) pressure )

L- ' Containment Effluent Radio- 10'' pCi/cc to 10-2 pCi/cc 3sJ Detection of actus' breach; accom-2
plishment of .atisation; verifica-

| activity Noble Gases (from tion
identified release points includ-
ing Standby Gas Treatment
System Vent)

!

Provisions should be made to monitor og identified pathways for release of gaseous radioactive materials to the environs in conformance3

with General Design Criterion 64. Monitoring of indMoual efflueat streams as only required where such streams are released directly into theenvironment. If two or more streams are combloed prior to release from a common discharge point, monitoring of the combined stream as
considered to meet the intent of this regulatory guide provided such monitoring has a range adequate to measure worst. case releaans.

| efBoest radioactivtry with compositions ran a from fresh equalbrium
' Monitors should be cm able of detecting and measuring

noble gas fission product sniatures to todaywald autzturas, aR avstem accuracies within a factor of 2.
ent radioactivity may be

esprenned in terms of enecentrations of Ke.133 squivalents As terms or concentrations of any noble gas nuclides, or in terms of integrated
pama MeV per unit tiene. It is not espected that a single monitoring device wtII have sufficient range to encompass the entire range providede and that multiple components or systems will be needed. Ealstlag equipment may be used to monitor any portion ofj'

sa this regulatory
the stated range ' the equipment design reting.

1.97-15
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TABLE 2 (Continued)

'

Categrry (see
Regulatory
Position 1.4

Variable Range and Table 1) Purpose

TYPE C (Continued)

Containment (Continued)

2 4 8Effluent Radioactivity -Noble 10 pCi/cc to 10 pCi/cc 2' Indication of breach
Gases (from buildings or areas
where penetrations and hatches
are located, e.g., secondary con-
tainment and auxiliary buildings
and fuel handling buildings that
are in direct contact with primary
containment)

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

Condensate and Feedwater
System

Main Feedwater Flow 0 to 110% design flow ' 3 Detection of operation; analysis of8

cooling

Condensate Storage Tank Level Top to Bottom 3 Indication of available water for
cooling

Primary Containment-Related -

Systems

Suppression Chamber Spray 0 to 110% design flow ' 2 To monitor operation8 '

Flow

sDrywell Pressure 5 psig to 3 psig (narrow 2 To monitor operation
range)and 0 to 110%

8design pressure (wide
range)

- # Suppression Pool Water Level Top of vent to top of weir well 2 To monitor operation

Suppression Pool Water 40*F to 230*F 2 To monitor operation
Temperature

Drywell Atmosphere 40*F to 440*F 2 To monitor operation
Temperature

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

Main Steam 5ystem

Main Steamline Isolation 0 to 15" of water (narrow 2 To provide indication of pressure
Valves * 1 mirage Control range) and 0 to 5 paid boundary maintenance
System Pressure (wide range) ,. ,

a s ,- .

- Tesign no is the maatrewn now anticipated is normat operation. -

1.97 16
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TABLE 2 (C:ntinued)'

P Category (see
t Regulatory*

( Position 1.4

Variable Range and Table I) Purpose*

TYPE D (Continued)

Main Steam System (Continued)

Primary System Safety Relief Closed not closed or 0 to 50 psig 2 Detection of accident; boundary

Valve Positions, including ADS integrity indication

or Flow Through or Pressure
in Valve Lines

Safety Systems

isolation Condenser System Top to bottom 2 To monitor operation

Shell-Side Water Level

Isolation Condenser System Open or closed 2 To moniter status

Valve Position

0 to 110% design flow ' 2 To monitor operationl

RCIC Flow

HPCI Flow 0 to 110% design Dow " 2 To monitor operationl

Core Spray System Flow 0 to 110% design flow'' 2 To monitor operation
.

des LPCI System Flow 0 to 110% design flow'8 2 To monitor operation

0 to 110% design flow'' 2 To monitor operation
SLCS Flow

SLCS Storage Tank Level Top to Bottom 2 To monitor operation

Residual Heat Removal (RHR)
Systems

RHR System Flow 0 to 110% design 11ow 2 To monitor operation80

RHR Heat Exchanger Outlet 40*F to 350*F 2 To monitor operation

Temperature

Cooling Water System

Cooling Water Temperature to 40*F to 200*F 2 To monitor operation

ESF System Components

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

System Components

Radvaste Systems

High Radioactivity liquid Tank Top to tottom 3 To monitor operation

Level

Ventilation Systems

Emergency Ventilation Damper Open<!osed status 2 To monitoreperation

Position

1.97-17

.



.

- a
. .

TABLE 2 (Continued)
'

~

Category (see
Variable Regulatory

Range Position 1.4
TYPE D (Continued) and Table I)

Purpose
Power Supplies

I

Status of Standby Power and
Other Energy Sources Important Plant specific
to Safety (electric, hydraulic, 828
pneumatic)(voltages, currents, To monitor system status
pressures)i

TYPE E Variables:

active materials and continually assessing such relthose variables to be monitored as requi d
re for use in determining'the magnitude of theases.

Containment Radiation e release of:
tI

Primary Containment Area
Radiation High Range 1 R/hr to 10' R/hr

i s

l '''
Detection of significant relee
release assessment long term

Reactor Building or Secondary surveillance;emerg;ency plan
Containment Area Radiation

10'8 actuation
R/hr to 10' R/hr for Mark I2

and 11 containments 2'
Detection of signifi, cant releaseI R/hr to 10 R/hr for Mark Ill

7

l ''' release assessment;long-termcontainment
Area Radiation surveillance

I
Radiation Exposure Rate
(inside buildings or areas where R/hr to 10" R/hr

10'8

access is required to service 37
Detection of significant releases,equipment important to safety)
release assessment;long-term

Airborne Radioactive Meterials
surveillance

Released from Plant
|

Noble Cases and Vent Flow Rate
. Drywell Purge, Standby Cas

Treatment System Purge 10''pO/cc to 10 pO/cc5

(for Mark I and 11 plants) O to 110% vent design flow ' 2'8

Detection of significant releases, .and Secondary Contain- (Not needed if effluent discharge- release assessmentment Purge (for Mark III through common plant vent)plants)

Secondary Containment
.

104Purge (for Mark I,11, and pCi/cc to 10 pO/cc#

Ill plants) 0 to 110% vent design flow ' 2' )8

Detection of significant releass;(Not needed if effluent discharges
release assessment ' ,'

through common plant vent) ISecondary Containment
*

104(reactor shield building pO/cc to 10"pO/cc
annulus,ifin design) 0 to 110% vent desi 2' .

8
( w? Detection of significant releas.s;9. p_ g,

a ... ..., a.c. , comb (n plan
- neededs flue .g

release asses'sment
1 ,

.

.. nt) -

_ .. o . , _
t.. .r ..... , _ s. a..

. .t...

{ *.
:

,
!
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TABLE 2 (Continued)

Category (see
% Regulatory

Position 1.4,

Variable
Range and Table 1) Purpose

TYPE E (Continued)
3 2' Detection of significant releases;

10'' pCi/cc to 10 yCi/cc
.

* Auxiliary Building 0 to 110% vent design flow '
release assessment;long-term8

(meluding any buildmg
(Not needed if effluent discharges surveillance

containing primary system
gases, e.g., waste gas decay

through common plant vent)

tank)
4 3 2' Detection of significant releases;

Common Plant Vent or Multi- 10 pCi/cc to 10 yCi/cc release assessment;long-term30e

purpose Vent Discharging
0 to 110% vent design flow

surveillance
Any of Above Releases (if
dry well or SGTS purge is

-

410'' pCi/cc to 10 pCi/cc
ir.cluded)

Airborne Radioactive Materials
Released from Plant (Continued)

Noble Gases and Vent Flow
Rate (Continued)

All Other Identified Release
10 pCi/cc to 10 yCi/cc 2' Detection of significant releases;
4 2

80 release assessment;1ong-term .

e
0 to 110% vent design flow

surveillancePoints
(Not needed if effluent discharges
through other monitored plant

C de vents)
,;

Particulates and Halogens
Detection of significant releases;3 3210'8 pCi/cc to 10 pCi/cc

AllIdentified Plant Release O to 110% vent design flow''
release assessment;long-terme

Points. Sampling with Onsite survei!Iance
Analysis Capability

Environs Radiation and Radio- |33activity
3' Release assessment; analysis8

Airborne Radiohalogens and 10 pCi/cc to 10~3. pCi/cc4

Particulates (portable sampling
with onsite analysis capability)

i l f nowed
To provide information regarding release of redioective halogens and particulates. Cortinuous sogection of representat ve samp es oldans. handling. and analytical

by onsite taboratory measurements of samples for radiohalogens and particulates. The design envelope for shie
12

ti f 103 yCi/cc of radioiodines

purposes should assume 30 minutes ofintegrated asmpling, tame at sempler design flow, an everage concentra on oin geseous or vapor form, en everage concentration of 10* #C1/ce of particulate radiciodines and particu ares ot er
l h than radiciodines, and an

n ction of representative samples ** means

average gamme photon energy of 0.5 MeV per disintegration. For the purposes of this tieer omfr.''co el s or line deposition should be

obtairting the best asmples practicable given the exigencies that attend the accident enviror. ment;line osse
empiricaBy predetersmiaed and approprisse Joe correction facteve abould be apptied.

from unmonitored containment release points. However, there may be circumstances in which such a system o mon tors maI3 : is unlikely that a few fLxed<tetion ares mordtors could provide sufficiently reliable information to be of use in detecting releasesf i y be useful. The
1 .

decision to instaB such a system is left to the licensee.

For estimating roleese rotes of radioactive motettals retenaed during an accident.I#

.

@
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TABLE 2 (Continued)'

.

~'
Category (see
Regulatory
Position 1.4

Variable Range and Table 1) Purpose

a

TYPE E (Continued)

Environs Radiation and Radio.
actisity'3 (Continued) g

15
Plant and Environs Radiation 10'3 R/hr to 10' R/hr, photons 3 Release assessment; analysis -*

85
(portable instrumentation) 10'8 rads |hr to 10" rads /hr, beta 3

radiations and low energy photons

$Plant and Environs Radio- (Isotopic Analysis) 315,16 Release assessment; analysis '

I|activity (portable instru-
mentation)

37 'Meteorology
;!
''

Wind Direction 0 to 360* (+5' accuracy with a 3 Release assessment
deflection oi 10*). Starting speed ,1

less than 0.4 mps (1.0 mph). 'j
o'

Damping ratio greater than or '

equal to 0.4, delay distance
1less than or equal to 2 meters.
a

Wind Speed 0 to 22 mps (50 mph).10.2 mps 3 Release assessment I.

i(0.5 mph) accuracy for speeds
less than 2 mps (5 mph),10% for j
speeds in excess cf 2 mps (5 mph),

3

-

(
with a starting 11 reshold of less

,.

than 0.4 mps (1.0 mph)and a!
distance constant n. t to exceed
2 meters. -f

ii

Estimation of Atmos- Based on vertical temperature 3 Release assessment

I pheric Stabihty difference from primary
''

meteorological system, 5'C

to 10*C (-9'F to 18'F) and

2 2 5'c'**".3*F aecuracy per'''Y r'' 50-meier
F''' =g .-

intervals (10',: , ,j a; ,
164-foot intervals) or analogous'

range for alternative stability
estimates

.

To monitor radiation and airborne radioactivity concentrations in many areas throughout the facGity and the alte environswhsseis
( impractical to install stationary monitors capable of covering both normal and accident levels.
|

ctrometer won!d provide the earliest ca abuity for scopin the radionuclide content! 16 riable multichannel udies."in Internsnonat 3D.E.Nnes,ereA mm ~

and C W. Hucksbay "Patrumentation far Off.S te Reactor Ptume
! nource (see R. C. Ra (roring,IEEI Calabgne No. 752H 1o04-11CESA. Instnute of Electrical and Electronics Engineers, H5 fadWum on Environmantas #'

Strmet, New Yoek, New York Io017,1916).

IIGuldance on meteorol ca! measurements in the context of emergenr:- onse is provided in Regulatory Guide I.101.
Ptanning and Preparedness for uclear Power Reactors." dance on meteorolo ca! instrumentation is contained in Regulatory Guid8

|
"Onatte Meteoroksica! Programs." A proposed revision to t guide has been issued for comment as Task SS frH.i

*

,

.

','y.

i
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TABLE 2 (Continued)

.

Category (seeq
?, Regulatory

( Position 1.4
Variable Range and Table 1) Purpose

I
TYPE E (Continued)

I8Accident Sampling Caps-
bility ( Analysis Capabil.
ity On Site)

Primary Coolant and Sump Grab Sample 3* 'I' Release assessment; verification;
analysis i

IGross Activity I pCi/ml to 10 Ci/mle

Gamma Spectrum (Isotopic Analysis)e

* Boron Content 0 to 1000 ppm
'

. Chloride Content 0 to 20 ppm
Dissolved Hydrogen or 0 to 2000 cc(STP)/kgs

2oTotal Gas
20Dissolved Oxygen 0 to 20 ppme

pH l to 13e

4
Centainment Air Grab Sample - 3 Release assessment; verification;

analysis

Hydrogen Content 0 to 10 vol.%e
0 to 30 vol-% for inerted containments

Oxygen Content 0 to 30 vol-%e

Gamma Spectrum (Isotopic analysis)e

.

.3
~) The time for taking and analyzing samples should be 3 hours or less from the time the decision is made to sample, except for chloride,I8

V which should be within 24 hours on sea or brackish water sites. Plants on fresh witer sites should perform analysis within 96 hours.

I'An instaDed capabDity should be provided for obtaining containment sump, ECCS pump room sumps, and other simBar sunnury
budding sump liquid samples.

kthin the first 30 days after an accident, oxygen analysis need not be performed unt0 chloride analysis indicates a chloride concentre-
tion greater than 0.15 ppm. Once the chloride concentration exceeds this value, oxygen should be deterrr.ined within 3 hours. For this 3o-day
period, it is acceptable to verify that dassolved oxygen is less than 0.1 ppm if the meuured dissolved hydrogen residual is to cc/kg or less.
However, consastent with minimizing personnel radiation exposures (ALARA), direct monitoring for dissolved oxygen is recommended. This
applies only to primary coolant,not to sump.

I

c .

N

uJ
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TABLE 3
9

PWR VARIABLES

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

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

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

Plant specific Plant specific
1 Information required for operato;

SClion

TYPE B Variables: those variables that provideinformation to indicate whether plant safety functions are leeing accomplisht
Plant safety functions are (1) recctivity cor.tro!,(2) core cc,c!Mg, (3) malt.taining reactor coolant system integ:ity, and (
mamtaining containment integrity (includmg radioactive effluent control). Variables are listed with designated ranges a
category for design and qualification requirements. Key variables are indicated by design and qualification Category 1.
Reactivity Control

Neutron Flux 10 % to 100% full M.wcr 1 Function detection; accomplishmer
4

of mitigation

Control Rod Position Fullin or not fullir. 3 Verification
*

RCS Soluble Boron Concen- O to 6000 ppm 3 Verificationtration

RCS Cold Leg Water Temper- 50*F to 400*F
l 3 Verification -

ature

Core Cooling

RCS Hot Leg Water Temper- 50*F to 700*F 1 Function detection; accomplishmentature
of mitigation; verification;long tern
surveillance

Y RDS CMg NEriemper- 50*F to 700*F !
.

l 1 Function detection; accomplishment,ature
of mitigation; verification;long-ters
surveillance

,. RCS Pressure'
|

0 to 3000 psig (4000 psig for 1 Function detection; accomplishment
2

CE plants) of mitigation; verification;long-ters
marveillance

Core Exit Temperature 8 200*F to 2300*F 33 Verification
I

Wee a nrtable k Ested for more than one p.rpose, the instrumentation requirements may be integrated and only one measureadfprovided.

2
7be maximum value may be revised upward to antisfy ATW5 requirements.

I
tnstrumentation that is a part of the final ICC detection

em should meet the design requirements specified la item ilL2 88NUR.EG47 (When X. uple come of theis outsige reacto m, they are conaldered to meet the requirements. However, abs,,gj r @ der det a essel sh d meet the requirements specined.) *

t

a

1.97-22
,

;

i

I
.

, - - ,_ ~y, - , - . -g- , -4



. ,

TABLE 3 (Continued)
.

'( Category (see
Regulatory
Position 1.4

Varisble Range and Table 1) Purpose

TYPE B (Continued)
.

Core Cooling (Continued)

Coolant Inventory Bcttom of hot les to top 1 Verification; accomplishment of
of vessel" mitigation

Degrees of Subcooling 200*F subcooling to 2 Verification and analysis of plant3

35'F superheat (With con- conditions
firmatory
operator
procedures)

Maintaining Reactor Coolant
System Integrity

3 2RCS Pressure 0 to 3000 psis (4000 psig for 1 Function detection; accomplishment
CE plants) of rnitigation

Containment Sump Water Narrow range (sump), 2 Function detection; accomplishment
lLevel Wide range (plant 1 of mitigation; verification

specific)

( '

Containment Pressure 0 to design pressures (psig) 1 Function detection; accomplishment3

of mitigation; verification

Maintaining Containment
Integrity

Containment Isolation Valve Closed-not closed 1 Accomplishment ofisolation
Position (excluding check valves)

.

3 sContainment Pressure -5 psig to design pressure 1 Function detection; accomplishment
_

of mitigation; verification

TYPE C Variables: thos variables that e ingmation to indicat~
of al for being breached or the actual breach

': ' 3f1he baners to ~ roductJeleases* e barners are (1) fu~el clad '(2)~ p cNiant pressuriboundary, and,
^

(3) containment. G V

Fu:1 Clidding

3 3Core Exit Temperature 200*F to 2300*F 1 Detection of potential for breach;
accomplishment of mitigation;long-
term surveillance

"A measurement to detect the trand of voidt in the reador coolant erstem with reactor coolant p mps runnins should atso be provided
. for eB plants. For B&W eesctoss, a snessurement should be provided to detect volds in the hot les candy cane when reactor coolant pumps

are not running.

Design pressure is that value corresponding to ASME code values that are obtained at or below code. allowable values for meterial design

- '.
~ ~ ~

*
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TABLE 3 (Continued)

*

Category (see
Regulatory
Position 1.4 I

Variable Range and Table 1) Purpose '

'

TYPE C (Continued)

Fuel Cladding (Continued)

Radioactivity Concentration or 1/2 Tech Spec limit to 100 times 1 Detection of breach
Radiation Inelin Circulating Tech Spec limit
Primary Coolant

Analysis of Primary Coolant 10 pCi/ml to 10 Ci/ml or 3' Detail analysis; accomplishment of
(Gamma Spectrum) TID-14844 source term in mitigation; verification; long-term

coolant volume surveillance,

Reactor Coolant Pressure
Boundary

RCS Pressure ' O to 3000 psig (4000 psig for CE 28 - 1 Detection of potential for or actual
plants) breach; accomplishment of mitiga-

tion;long-term surveillance

Containment Pressure -5 psig to design pressure" 1 Detection of breach; accomplishment3

(-10 psig for subatmospheric of mitigation; verification;long-term
containments) surveillance

;

Containment Sump Water Narrow range top to 2 Detection of breach; accomplishment

Ievel' bottom (sump), wide 1 of mitigation; verification;long-term'
range (plant specific) surveillance

3 ,s Detection of breach; verification78 1 R/hr to 10" R/hrContainment Area Radiation

Effluent Radioactivity-Noble 10~8 pCi/cc to 10 2 pCi/cc 3' Detection of breach; verification
Cas Effluent from Condenser

tAir Removal System Exhaust

Containment

8 2
RCS Pressure 0 to 3000 psig (4000 psig for 1 Detection of potential for breach;

CE accomplishment of mitigation

4-|- % plants) ~9 fM J . * - ,- - ~- p
3.J. h ..& .3 - 7'

*""

' Sampling or monitoring of radioactive liquids and ases should be performed in a manner that ensures ocurement of re
samples. For gases, the criteru of ANSI Nf 3.11969, "Gufde to Sampling Altborne Radioactive Meterials in kuclear Fac2 ties,presentativeshould be
oppLed. For liquids, provisions should be made for sampling from weU-mazed turbulent nones, and sampling lines should be designed to mini-
auze plateout or deposition. For safe and convenient sampling, the provisions should include:

a. Shielding to maintain radiation doses A1. ARA. '

b. Sample containers utth contalnareampling port ceagector compatibDity.
c. Capability of sampling under grimary system pretsya and negattve pressmrus,
d. Handhnt and transport capsbaty,and

. e. Prearrangymast foe analynas and interpretation.
.

Minimum of two snonitors at widely sepersted locations.

' Detectors abould res d to gamma radiation photons within any emergy range from 60 kev to 3 MeV with a dose rete response
securacy within a factor of foyer the entire range.

' Monitors should be capable of detecting and measuring g from fresh equDibrium
soble gas fission product mixtures to lo<!ay old mixtures, witkaseous effluent radioactivity with compositions ranoveraD system securacies within a factor of 2. Ef ent radioactivity may be
expressed in terms of concentrations of Xe-133 equivalents,in terms of concentrations of any noble gas nuclides, or in terms of integrated
gamma MeV per unit time, le is not expected that a single monitoring device wSI beve sufficient range to encompass the entire range provided
in this story uide and that multiple components or systems wel be needed. Existing equipment may be used to monitor any portion of

T- - -g the at range thin the equipment design reting.
'

.

4
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TABLE 3 (Continued)

P' *

Category (see j
k Regulatory I

Position 1.4
Variable Range and Table 1) Purpose

TYPE C (Continued)

Containment (Continued)

Containment Hydrogen 0 to 10 vol-% (capable of I Detection of potential for breach; ,

I

Concentration operating from -5 psig to accomplishment of mitigation;
8maximum design pressure ) long-term surveillance

O to 30 vo!-% for ice-
condenser-type contsinment

Containment Pressure -5 psig pressure to 3 times design 1 Detection of potential for or actual8

pressures for concrete;4 times breach; accomplishment of mitiga-
design pressure for steel ( 10 psig tion
f'or subatmospheric containments)

Containment Effluent Radio- 10 yCi/cc to 10-2 yCi/cc 2''88 Detection of breach; accomplish-d

activity Noble Gases from ment of mitigation; verification
8Identified Release Points

Effluent Radioactivity -Noble 10 pCi/cc to 10 pC1/cc 2' Indication of breach8 4 3

Gases (from buildings or areas
where penetrations and hatches .

I are located,e.g., secondary con-
tainment and auxiliary build-

.

j ings and fuel handling build-
l ings that are in direct contact

trith primary containment)
|

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

Residual Heat Removal (RHR)
or Decay Heat Removal System

!
88RHR System Flow 0 to 110% design flow 2 'To monitor operation

!

| RHR Heat Exchanger Outlet 40*F to 350*F 2 To monitor operation and for analysis
'

Temperature

| Safety Injection Systems

Accumulator Tank - 10% to 90% volume 2 To monitor operation
,

Level and Pressure O to 750 psig

Accumulator Isolation Valve Cosed or Open 2 Operation status
Positic n

,

4

~
-

" Provisions should be made to m a!!ide othwiys for release of gaseo materials to the environs in conf
fled [effldent streams is only regbradios such streams are released directlyNanoe )ua wh the. with General Design Criterio , +i

environment. If two or m treams bine rior to release from a common discharge point, monitoring of the combined stream is r
considered to meet the intent of this re story guide provided such monitoring has a rarige adequate to measure worst <ase releases.

I3 Design flow is the maximum flow anticipated la normal operatian.

1.97 25
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TABLE 3 (Continued) i*

.

Category (see
Regulatory

.

Position 1.4
Variable Range and Table I) Purpose

TYPE D (Continued)

4
Safety injection Systems
(Continued) ,;

38Boric Acid Charging Flow 0 to 110% design flow 2 To monitor operation j
13Flow in llPI System 0 to 110% design flow 2 To monitor operation

l1Flow in LPI System 0 to 110% design flow 2 To aonitor operation

bRefueling Water Storage Tank Top to bottom 2 To monitor operation .'N
Level '';

i.
.,

Primary Coolant System
.7

Reactor Coolant Pump Status Motor current 3 To monitor operation g, , .

Primary System Safety Relief Closed-not closed 2 Operation status; to monitor for i
'Valve Positions (including loss of coolant

"PORV and code valves) or -

Flcw Through or Pressure in
Relief Valve Lines *I .

y ,u -
Pressurizer Level Top to bottom 1 To ensure proper operation of

pressurizer

Pressurizer Heater Status Electric current 2 To determine operating status ..t

Quench Tank Level Top to bottom 3 To monitor operation ?.
J.T.i

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

sQuench Tank Pressure O to design pressure 3 fo monitor operadon .f

_

Secondary Sys&em (Spy ;.]_

Generator) ' 3_
_.- y

.

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

Steam Generator Pressure From atmospheric pressure 2 To monitor operation ..%
*

to 20% above the lowest safety
valve. seiting

.

Safety / Relief Valve Positions Closed-not cJosed 2 To monitor operation
or Main Steam Flow -

s 3 To monitor operationMain Feedwater Flow 0 to 110% design flow .,,

. u w

&1 ~ 3 h * 'W ' $~- ? h'
-

_

c.:.
v
Neo
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TABLE 3 (Continued).

Category (see
,

*

Regulatory ,

Position 1.4 |
Variable Range and Table 1) Purpose

TYPE D (Continued)

Auxiliary Feedwater or Emer-
gency Feedwater System

38Auxiliary or Emergency Feed- O to 110% design flow 2 To monitor operation
water Flow (I for B&W

plants)

Condensate Storage Tank Plant specific 1 To ensure water supply for auxiliary
Water Level feedwater (Can be Category 3 if not

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

Ccntainment Cooling Systems

88Containment Spray Row 0 to 110% design flow 2 To monitor operation

Heat Removal by the Contain- Plant specific 2 To monitor operation
merr Fan Heat Removal System

C ntainment Atmosphere 40*F to 400*F 2 To indicate acccmplishment cicooling .

Temperature
*

Cantainment Sump Water 50*F to 250*F 2 To monitor operation {
Temperature

*

Ch:mical and Volume Control
Syrem

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

88Letdown Flow Out 0 to 110% design flow 2 To monitor operation

V !ume ControlTank level Top to bottom 2 To monitor operation
|

Cooling Water System

'
C:mponent Cooling Water 40*F ro 200*F 2 To monitor operation
Temperature to ESF System |

88Component Cooling Water Flow 0 to 110% design flow 2 To monitor operation

to ESF System

Radweste Systems

High-Level Radioactive IJquid Top to bottom 3 To indicate storage volume

Tank Level

Radioactive Gas Holdup Tank 0 to 150% design pressure 3 To indicate storage capacitys

i3 Pressure
.

1.97 27
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' TABLE 3 (Continued)
l

h,I*

Category (see
Regulatory Ty,
Position 1.4

Variable Range and Table 1) Purpose

TYPE D (Continued)

Ventilation Systems

Emergency Ventilation Damper Open closed status 2 To indicate damper status
,

Position

P wer Supplies ,

12
Status of Standby Power and ' Plant specific 2 To indicate system status

Other Energy Sources impor-
tant to Safety (electric,

,'!
'

hydraulic, pneumatic)
(voltages, currents, pressures)

-

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

4

Containment Radiation ~J

71s Detection of significant releases; -7
Containment Area Radiation - 1 R/hr to 10 R/hr '

High Range' release assessment;long-term
,

surveillance; emergency plan
actuation

*
4

Area Radiation

s
Radiation Exposure Rate 10'8 R/hr to 10" R/hr 3 Detection of significant releases;

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

surveillanceaccess is required to service
equipment important to safety)

~ Airborne Radioactive Materials
Released from Plant

'

Noble Cases and Vent Flow Rate

* Containment or Purge 10'' pCi/cc to lo yO/cc 2' Detection cf sagnificent releases; ;s
J

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

(not needed if effluent discharges ;

through common plant vent) ,,

b
Reactor Shield Building 10'' pCi/cc to 10* pCi/cc 2' Detection of significant releases;

e
3 sAitnulus (ifin design) O to 110% vent design flow : release assessment

(not needed if effluent discharges '

through common p' ant vent)
#

Auxiliary Building 10 pCi/cc to 10 p0/cc 2' Detection of significant releases;8 4 8
*

(including any building 0 to 110% vent design flow release assessment;long-termta

containing primary system (not needed if effluent discharges surveillance

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

tank)
. .

3* Status indicate of aII standby power a.c. buses, d.e. buses, Inverter output buses, and pneumatic supplies.~
'S
$.,
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e TABLE 3 (Continued)

f
Category (see
Regulatory
Position 1.4

Variable Range and Table 1) Purpe,se-

Type E (Continued)

Airborne Radioactive Materials
Rehased from Plant (Continued)

Noble Gases and Vent Flow
Rate (Continued)

t

Condenser Air Removal 10'' pCi/cc to 10s Ci/cc 2' Detection of significant releases;ye

System Exhaust ' 0 to 110% vent design flow 888 release assessment '

(not needed if effluent discharges
through common plant vent)

3Common Plant Vent or Multi- 10'' pCi/cc to 10 pCi/cc 2' Detection of significant releases;e

purpose Vent Discharging O 'to 110% vent design flow 88 release assessment;long-term
Any of Above Releases (if surveillance
containment purge is

8
included) 10'' pCi/ce to 10 pCi/cc

3 83e Vent From Steam Gen- 10'8 pCi/cc to 10 pCi/cc 2 Detection of significant releases;
erator Safety Relief Valves (Duration of releases in seconds release assessment

'
or Atmospheric Dump and mass of steam per unit time)
Valves .

* All Other Identified Release 10-6 pCi/cc to 10 pCi/cc 2' Detection of significant releases;2

88Points 0 to 110% vent design flow release assessment;1ong-term
(Not needed if effluent discharges surveillance
through other monitored plant
vents)

Particulates and Halogens

e AllIdentified Plant Release 10~3 pCi/cc to 10 pO/cc2 3' Detection of significant releases;8

saPoints (except steam gen- O to 110% vent design flow release assessment;1ong-term
erator safety relief valves or surveillance
atmospheric steam dump
valves and condenser air
removal system exhaust). '

Sampling with Onsite i

Analysis Capability |

13

mately linear response to gamma radiation photons with energies from opproximately 0.5 MeV to 3 MeV. bes should be capable of approxi-
Effluent monitors for PWR steam safety valve discharges and atmospheric steam dum valve discher

eral: system accuracy should be
within a factor of 2. Calibration sources should fan within the range of approximately 0.5 MeV to 2.5 MeV (e.g Co.131.Ma-s4,Na 22,and

Co-60)l methods should be provided for estimating concurient releassa of low energy noble games that cannot be detected or measured by the. Effluent concentrations should be expressed in terms of any gamma emitting noble saa nuclide within the apedfled energy range. Calcu.lationa
methods of techniques employed for monitoring. 3

"To ovide information regarding nhoe of radioactive balogens and culates. Continuous coDection of te s I
by onsite [boratory measurements of samples foe radiohalogens and y ulates. The dealgn envelope foe able1Es,entative samplea followedhandling, and analytical '

purposes should assume 30 minutes ofintegrated samplinbtime at sampler cesign flow, an average concentration of 103 pCi/cc of radioiodines 4

m gaseous or vapor form, an sverage concentration of lo pCi/cc of particulate radioiodines and particutates other than radiciodines,'and an ;
everage gamma photon energy of 0.s MeV per disintegration. For the purposes of thisitem only.**conection of representative samples means

-obtaining the best samples practicable given the exigencies that attend sne acddent environment;1ine loanes or line deposition al.ould be
empirically predetermined and appropriate loss correction factors should to applied.

.

.
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TABLE 3 (Continued)
e

,

Category (see

Variable Regulatory.

Range Position 1.4

TYPE E (Continued) and Table 1)
Purpose

Environs Radiation and Radio-1sactivity

I'

Airborne Radiohalogens and
Particulates (portable sampling10* pCi/cc to 10'3 yCi/cc 13'
with onsite analysis capability) Release assessment; analysis

Plant and Environs Radiation
10'3 R/hr to 10 R(portable instrumentation) 4

10'3 rads /hr to 10'/hr, photons 387
Release assessment; analysisrads

radiations and low-energ/hr, beta387
I y photons

Plant and Environs Radio-
activity (portable instru- (Isotopic Analysis)
mentation) 317,1s

Release assessment; analysis
i

3

Meteorology '3

Wind Direction
0 to 360* (15* accuracy with a
deDection of 10*). Starting speed Rele. se assessment

3

less than 0.4 mps (1.0 mph).
Damping ratio greater than or
equalto 0.4 delay distanceless
than or equa,l to 2 meters. .

Wind Speed

0 to 22 mps (50 mph).10.2 mps
(0.5 mph) accuracy for speeds Release assessment

e 3

less than 2 mps (5 mps),10% for
speeds in excess of 2 mps (5 mph),
with a starting threshold ofless
than 0.4 mps (1.0 mph) and a .

distance constant not to exceed2 meters.

Estimation of Atmos-
pheric Stability Based on vertical temperature ;

difference from primary mete- Release assessment
3

orologicalsystem;F)and101 *5*C to
10*C( 9'F to 18 .5C,

accuracy per 50 meter intervals
(10.3*F accuracy per 164-foot
intervals)or analogous range_

for alternative sta bility estimatesis

fro o unmonitored contakunent release pointsit is unlikely that a few bed 4tation area monitors could
The dedsion to insten such a system is left to the liosaHowever, these snay be circumstances in wtdsat suchprovide sufhisntly seisable inrormataca to be of use l dI'For estimating release estee of redl

.

sse.
a etectina releasese system of monitors may be useful.

*
I

To monitor radiation and airborne radioactMry e--oactive materials released during an accident.
impractical to lastall stationary monitors capable of coverdag betti norUlons in many areas throughout the fedlity and th

-

2BA
rtable multichanad mal and seddest levels. e site environs whereitisEnvironmental Afo,stro(see R. C. Ragaint D. E. Jones, gemma

. IEEE Catalogue No.1sd"30041 ICESA, lastitute of Electrical and Elederwould provide the earliest capabRity for scoping thlartrumentation for Off Site Reactor Plume Studie radionuclide content of the soures
and G

New York, New York ig17,1976).
bey,

i
es."in In ternGuidance on mete

Planning and Preparedness for cal measurements in the contest ,

ectronics Engineers,arfonalSymposium sat
;

34s East 47th"Onatte M teorologi lesr Po }6merge , , ,

r actorg Gul
@ mete noeII- Nj this gul ,

. . - nerutatory Guide 1.101."Emersency
e cal

! \
,

as twen issued foe comment as Task SS 926 4mentation is contained in Regulatory Guide 3.2s.-
.

9
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TABLE 3 (Continued)

4
Category (see

' Regulatory
Position 1.4

Variable Range and Table 1) Purpose

TYPE E (Continued)

20Accident Sampling Caps-
bility (Analysis Capabil-
ity On Site)

63 ,21 Release assessment; verification;Primary Coolant and Sump Grab Sample
analysis

e Gross Activity I pCi/ml to 10 Ci/ml
Gamma Spectrum (Isotopic Analysis)e

e Boron Content 0 to 6000 ppm
o Chloride Content 0 to 20 ppm

Dissolved Hydrogen 0 to 2000 cc(STP)/kg.
22or Total Gas

Dissolved Oxygen 0 to 20 ppm |
22e

pH l to 13*

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

Hydrogen Content 0 to 10 vol-%e

0 to 30 vol-% for ice condensers -

(e Oxygen Content 0 to 30 vol-%
Gamma Spectrum (Isotopic analysis)e

"The time for taking and analyzing samples should be 3 hours orless from the time the decision is made to sample,except for chloride,
which should be withm 24 hours for plants that use sea or brackish witer in essential heat exchangers (i.e., shutdown coohng) that have only
a single barrier from the reactor coolant.Other plants have 96 hours to perform a chloride analysis.

.

2tAn installed capabihty should be provided for obtaining containment sump, ECCS pump room sumps, and other similar auxiliary
budding sump bquid samplet.

22Within the first 30 days after an acddent, oxygen analysis need not be performed unta chloride analysis indicates a chloride concentra-
tion greater than 0.15 ppm. Once the chloride concentration exceeds this value, oxygen should be determined within 3 hours. For this 3o-day
period, it is acceptable to verify that dissolved oxygen is less than 0.1 ppm if the measured dissolved hydrogen residual is 10 cc/kg or less.
However, consistent with minimizing personnel radiatzon exposures (ALARA), direct monitoring for dissolved oxygen is recommended. This
applies only to primary coolant, not to sump.

.

.
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REGULATORY ANALYSIS
'

1. STATEMENT OF THE PROBLEM
' *
'

fled in Revision 2 of Regulatory Guide 1.97 for the conThe NRC staff also agreed that the high accuracy speci. \The appbcant for a license (or licensee) of a nuclear;

to provide instrumentation to (1) monitor variablpower plant is required by the Commission's regulations
'

tainment radiation moniton is unnecessary and sho ld b-j

reduced, since correction factors can be applied to com-
u

e i
systems over their anticipated ranges for accident cones and

pensate for the energy spectrum.
ditions as appropriate to ensure adequate safety and (2)

.

monitor the
reactor containment

to meteorology measurements. During the Committee tan additional change agreed to by the NRCstaffpertainsaccident fluid, effluent discharge paths, and the plantcontaining components for recirculation ofloss-of-coolantatmosphere, spacesj

Review Generic Requirements (CRGR) review of propoenvirons for radioactivity that may be released from postu
o

{I

Revision I of Regulatory Guide 1.23, **Meteorologilated accidents. sed '

This revision to Regulatory Guide I.97 Prograr.u in Support of Nuclear Power Plants" (Task
.

cal 1

proposes to modify and update the guidance previously926-4), the CRGR noted that several of the instrumegiven. SS

The modification is based on the results of studies
'

range specifications on meteorology variables updated tho
,

pertaining to radiation monitors, further evaluation of
nt '

presented in Revision 2 of Regulatory Guide 1.97 ameteorological se
measurements, and

recommended that both guides provide the same speciindependent evaluation of the overall clarity of thinitial input from
nd

cations. Regulatory Guide 1.97 has been modified to agrfi-e guide.

with Proposed Revision 1 of Regulatory Guide 12active guide in December 1980. Regulatory Guide 1.97, Revision 2, was issued as an
ee

,

3 '
. .

with an outstanding question raised by the industryThe guide was issued
Of the clarifyin

identified by the INEL evaluation, those that can be readils modifications that have thus far beesupported by the Advisory Committee on Reactor Safe
nand

agreed to by the NRC staff are also included. Rese modifi
locations emirons radiation monitors capable of detectingguards regarding the practicality of deploying at fixed-

y t

cations include (1) listing the provisions for the design and-

format that was recommended as being more undentandqualification criteria for Categories I,2, and 3 in a differentradioactive material releases from an unidentified breach ofthe containment.

but implementation of these provisions of the guide wasThese monitors were listed in the guideable, (2) changing the " range" provisions in the tables of-
i

variables to make them consistent, (3) correcting editidelayed pending the outcome of a study that was to de
discussion and regulatory position of the guide.and printing errors, and (4) clarifying the intent of theop guidance as to their number and kcation. Additionally

ngvel-

shortly after the guide was issued, a research program was,
initiated with INEL to identify any modifications to th

,

of the questions regarding radiation monitoring will beDe value to NRC operations and industry is that manyguide that might make theintent more clear. e

asked by industry will be settled by this revision. resolved. Additionally, questions onguideintentfrequentlyhas been completed and published in NUREG/CR-2644The study pertaining to the environs radiation monitors
"An Assessment of Offsite, Real-Time Dose M 2. OBJECTIVES,

Systems for Emergency Situations."8 easurement

that it is unlikely that a few fixed-station area monitThe conclusion was
change in the NRC staff position regarding accident moni-ne above-mentioned deletions represent a substantivein detecting releases from unmonitored contaicould prrevide sufficiently reliable information to be of use

ors

toring that could represent a reduction in cost to the usepoints.

study, and the environs radiation monitors have beenThe NRC staff agrees with the conclusion of this
nment release

the environs radiation monitors were found not to beof Regula'ory Guide I.97 with no reduction in safety since
rs

delete 4 from the PWR and BWR tablesgvaziables of the
.$ sure ra,te monitors inside buildings can be effectivelyneeded as discussed above, and the function of the expo-

g ' e.
ig T7573

. . , " C- ~

-
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? 'Anot performed by efflusnt monitors.

he function of exposure rate monitors inside auxiliaevaluaBon by the NRC staff concluded thatusers of the guide be notifled as soon as possible to preventIt is desirable that thet

longer recommended by the NRC staff. Since the guideisunnecessary costs being applied to meet a provision no
b

which were intended to measure releases caused by p tuildings and other buildings adjoining the containment
ry

(

being revised to accomplish the above objectives it isti
al breaches in the containment) could be just ao en-

identified as being essential to make the guide more underprudent to also include those modifications that have been
ti
vely performed by the effluent monitors installeds effec- ,

lease points from those buildings. Therefore, the expo
re

at standable.

re rate monitors inside buildings for the purpose of-reflect these changes. Consequently, the guide is being revised to-
su
detecting containment becach
guide. were deleted from theExposure rate monitors inside buildings where3. ALTERNATIVES

cess is required to service equipment important to safety
ac
ha ve been retained.

but to inform licensees on an in -De alternative is to take no action to revise the guideI

Co$cs.s ce be obtained from the NRC
le

U gsuis co Sates al- as inter
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4. CONSEQUENCES 6. IMPLEMENTATION

If no action is taken, licensees and vendors may continue The implementation for this revision of Regulatory
to incur costs to meet a provision that is no longer a recom- Guide 1.97 does not alter the implementation of Revision
mendation of the staff. Time will be lost in answering 2 as outlined in {50.49 of 10 CFR Part 50 and Supple-
questions that could be avoided by issuing a revision. ment I to NUREG4737, " Clarification of TMI Action

Plan Requirements."2 Since there are no new recom-
5. DECISION RATIONALE mendations, there is no adverse impact on cost or schedule.

The revision of the guide should be issued to informits 2NUREG4737 may be obtained from the NRC/GPO Sales
users of the current staff position, to clarify the staff posi-

Program U.S. Nuclear Regulato7 omminion. Washington, D.C.C
tion, and to eliminat e or reduce unnecessary costs incurred by ,2,os s,s tee,W Whg RC u e o men R m 7 ston,
trying to meet provisions that are no longer recommended. D.C.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )
)

CLEVELAND ELECTRIC ILLUMINATING ) Docket No. 50-440 OL
COMPANY, ET AL. ) 50-441 OL

)
(Perry Nuclear Power Plant, )

Units 1 and 2) )

CERTTFICATE OF SERVICE

I hereby certify that copies of "NRC STAFF P.ESPONSE IN SUPPORT OF
APPLICANTS' MOTION FOR SUMMARY DISPOSITION OF ISSUE #14" in the above-
captioned proceeding have beer, served on the following by deposit in the
United States mail, first class, or, as indicated by an asterisk, by
deposit in the Nuclear Regulatory Commission's internal mail system,
this 4th day of February, 1985:

* James P. Gleason, Chairman Donald T. Ezzone, Esq.
Administrative Judge Assistant Prosecuting Attorney
513 Gilmoure Drive 105 Main Street 3

Silver Spring, MD 20901 Lake County Administration Center
Painesville, Ohio 44077

*Mr. Glenn O. Bright
Administrative Judge Susan Hiatt
Atomic Safety and Licensing Board 8?75 Munson Poad
U.S. Nuclear Regulatory Commission Menotr, OH 44060
Washington, DC 20555

'

Terry J. Lodge, Esq.
*Dr. Jerry R. Kline 618 N. Michigan Street, Suite 105
Administrative Judge Toledo, OH 43624
Atomic Safety and' Licensing Board'

U.S. Nuclear Regulatory Commission John G. Cardinal, Esq.
Washington, DC 20555 Prosecuting Attorney

Ashtabula County Courthouse
Jay Silberg, Esq. Jefferson, Ohio 44047
Shaw, Pittman, Potts and Trow 5ridae
1800 M Street, NW 'Janine Migden, Esq.

hp Washington, DC 20036 Ohio Office of Consumers Counsel
137 E. State Street'~

Columbus, OH 43215
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f * Atomic Safety and Licensing
',

Board Panel
U.S. Nuclear Regulatory Commission
Washington, DC 20555

* Atomic Safety and Licensing
' Appeal Board Panel

U.S. Nuclear Regulatory Commission
Washington, DC 20555

* Docketing & Service Section
Office of the Secretary
U.S. Nuclear Regulatory Commission
Washington, DC 20555
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Colleen P. Woodhead
Counsel for NRC Staff
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