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REGULATORY GUIDE DISTRIBUTION LIST (DIVISION 1)

Proposed Revision 2 to Regulatory Guide 1.97, “Instrumentation for Light-kater-
Cooled Nuclear Power Plants to Assess Plant and Environs Conditions Quring anc
Following an Accident," is being develcped to describe @ methud acceptable tc
the NRC staff for complying with the Commission's recuirements to provide
instrumentation to monitor plant variables and systems during end following
accidents in a nuclear power plant. This proposed revision is being released
for comment to encourage public participation in its development.

The proposed revision cf Regulatory Guide 1.97 waes initiated a5 2 result cf the
lessons learned from an evaluation of the investigation of TMI-2 and is being
developed on a high-priority basis. The scope of prepesed Revision 2 has been
expanded to include all accident-menitering instrumentation needed by the plant
operator (licensee) to protect the health and safety cf the public, including
that required for emergency planning.

The guide also includes consideration of degraded ccre cooling conditions t¢
a greater extent than was considered in Revision 1 to Regulatory Guide 1.97,
which was issuved in August 1977.

The ouide endorses, with certain exceptions, a standard which is still under
development , draft ANS-4.5, "Functional Requiren:nts for Accident Monitoring

in a Nuclear Power Generating Station," Draft 4, dated November 1979. The craft
standard has not yet been approved as an American National Standard, but per-
mission has been granted to use Draft 4 of the standard with proposed Revision 2
of Reoulatory Guide 1.87 during the public review and comment pericd. Comments
received on the draft standard will be transmitted to the ANS-4 working grour
that is developing the standard in addition to being given consideraticn by

the staff for inclusion in the regulatory guide. Since the standard and the
cuide are being developed in parallel, comments can be resolved, as appropriete,
by medification to either the standard or the guide.

Concurrent with the public review and comment period, the NRC staff will arrange
meetings with the varicus owners' groups and/or utilities to obtain input on
backfitting recommendations and impact.

It would be helpful if comments on the guide and the standard are accompanied
by specific word changes to the guide in order to avoid any misunderstanding
2s to the thrust of the comment.

Sincerely,

l /{//yftl,(aw /4-,

Guy A. Arlotto, Directer
Division of Engineering Standards
Office of Standards Development
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“y 4 Task RS 917-4
Contact: A. S. HMintze, (301) 443-5913

PROPOSED REVISION 2* TO REGULATORY GUIDE 1.9

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

A. INTRODUCTION

Criterion 13, "Instrumentation and Control," of Appendix A, "General Design
Criteria for Nuclear Power Plants," to 10 CFR Part 50, "Domestic Licensing of
Production and Utilization Facilities," includes a requirement that instrumen-
tation be proviced to monitor variables and systems for accident conditions as
appropriate to ensure adequate safety.

Criterion 19, "Control Room," of Appendix A to 10 CFR Part 50 includes a
requirement that a control room be provided from which actions can be taken to
maintain the nuclear power unit in a safe condition under accident conditions,
including loss-of-coolant accidents, and that equipment, including the necessary
instrumentation, at appropriate locations outside the control room be provided
with a design capab: "ty for prcmpt hot shutdowh of the reactor.

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

This guide describes a method acceptable to the NRC staff for complying
with the Com~ission regulations to provide instrumentation to menitor plant
variables a»d systems during and following an accident in a light-water-coocled

nuclear power plant.

*The substantial hdmber of changes in this proposed revision has made it imprac-
tical to indicate the changes with lines in the margin.

This regulatory guide and the associated value/impact statement are being issued in draft form to involve
the public in the early stages of the development of a regulatory position in this area. They have not
received complete staff review, have not been reviewed by the NRC Regulatory Requirements Review (ommitilee,
and do not represent an official NRC staff position.

Public comments are being solicited on both drafts, the guide (including any implementation schedule) and
the value/impact statement, Comments on the value/impact statement should be accompanied by supporting
data. Comments on both drafts should be sent to the Secretary of the Commission, S, Nuclear Regulatory
Commission, Washington, ©.C. 20555, Attention: Docketing and Service Branch, by F B 1 4 men

Requests for tingle copies of draft guides (which may be reproduced) or for placement on an automatic
Gistribution 1ist for single copies of future draft guides in specific divisions should be made in
writing to the U.5. Nuclear Regulatory Commi.sion, Washington, D.C. 20555, Attention: Director,
Divisfon of Technical 'nformation and Document Contiol.




B. DISCUSSION

Indications of plant variables and status of systems important to safety
are required by the plant operator (licensee) during accident situations to
(1) provide information required to permit the operator to take preplanned
manual actions to accomplish safe plant shutdown; (2) determine whether the
reactor trip, engineered-safety-feature systems, and manually initiated systems
are performing their intendec functions (i.e., reactivity control, corc cuoling,
maintaining reactor coolant system integrity, and maintaining containment
integrity); (3) provide information to the cperator that will enable him to
determine the potential for causing a breach of the barriers to radioactivity
release (i.e., fuel cladding, reactor coolant pressure boundary, and containment)
and if a barrier has been breached; (4) furnish data for deciding on the need
to take unplanned action if an automatic or manualiy initiated safety system
is not functioning properly or the plant is not responding properly to the safety
systems in operation; and (5) allow for early indication of the need to initiate
sction necessary to protect the public and for an estimate of the magnitude of
the impending threat. '

At the start of an accident, it may be difficult for the operator to deter-
mine immediately what accident has occurred or is occurring and, therefore, to
determine the appropriate response. For this reason, reactor trip and certain
other safety actions (e.g., emergency ccre cocling actuation, containment isola-
tion, or depressurization) have been designed to be performed automatically
during the initial stages of an accident. Instrumentation is also proviced to
ingicate information abcut plant parameters required to enable the operation of
manually initiated safety systems and other appropriate operator acticns invelv-
ing systems important to safety.

Instrumentation is also needed to provide information about some plant
parameters that will alert the operator to conditions that have degraded beyond
those postulated in the accident analysis. In particular, it is important
that the operator be informed regarding that status of ccolant lavel in the
reactor vessel or the existence of core voiding that would indicate degraded
core cooling. Direct indication of coolant level in the reactor vessel is not
currently available in pressurized water reactors. However, it is imperative
that this capability be developed within a reasonable time in order to provide
the operator with this vital information in a positive, unambiguous manner. It
is essential that degraded conditions be identified so that the operator can take




actions that are available to mitigate the consequences. It is not intended that
the operator be encouraged to prematurely circumvent systems important to safety
but that he be adequately informed in order that unplanned actiong can be taken
when necessary.

Examples of serious events that could threaten safety if conditions degrade
beyond those assumed in the Final Safety Analysis Report are loss-of-coolant
accidents (LOCAs), overpressure transients, anticipated transients without
scram (ATWS), reactivity excursions, and releases of radioactive materials.

Such events require that the operator understand, within a short time period,
the ability of the barriers to limit radioactivity release, i.e., the potential
for breach of a barrier, or an actual breach of a barrier by an accident in
progress.

It is essential that the required instrumentaticn be capable of surviving
the accident environment in which it is located for the length of time its func-
tion is required as defined by Section 3.0 of Draft Standard ANS-4.5,* "Functional
n.quirements for Accident Monitoring in a Nuclear Power Generating Station,”
Draft 4 dated November 1979. It could therefore either be designed to withstand
the accident environment or be protected by a local protected environment. If
the environment surrounding an instrument component is the same for accident
and normal operating conditions (e.g., some instrumentation components outside
of containment or those in the main control room powered by a Class 1E source),
the instrumentation components need no special environmental qualification.

It is important that accident-monitoring instrumentation components and
their mounts that cannot be located in other than non-Seismic Categery I build-
ings be conservatively designed for the intended service.

Parameters selected for accident monitoring can be selected so as to permit
relatively few instruments to provide the essential information needed by the
operator for postaccident monitoring. Further, it is prudent that a limited

*Copies may be obtained from the American Nuclear Society, 555 North Kensington
Avenue, La Grange Park, I11inois 60525. Although this standard has been
balloted by the responsible subcommittee and reviewed bty the responsible con-
sensus body, Draft 4 does not reflect the resolution of all comments. A sub-
sequent draft is intended to addrecs the comments that formed the basis of
the negative subcommittee ballots.



number of those parameters (e.g., containment pressure, primary system pressure)

be monitored by instruments qualified to more stringent environmental require-
ments and with ranges that extend well beyond that which the selected parameters
can attain under limiting conditions. It is essential that the range selections
not be arbitrary but sufficiently high that the instruments will always be

on scale; for example, a range for the containment pressure monitor extending

to the burst pressure of the containment in order that the operator will not be
blind as to the level of containment pressure. Provisions of such instruments
are important so that responses to corrective actions can be observed and the
need for, and magnitude of, further actions determined. 0On the other hand, it
is also necessary to make sure that when a range is extended, the sensitivity
and accuracy of the instrument are within acceptable limits.

Normal power plant instrumentation remaining functional for all accident
conditions can previde indication, records, and (with certain types of instru-
ments) time-history responses for many parameters important to following the
course of the accident. Therefore, it is prudent to select the required accident-
monitoring instrumentation from the normal power plant instrumentation to enable
the operator to use, during accident situations, instruments with which he is most
familiar. Since some accidents impose severe operating requirements on instrumen=
tation components, it may be necessary to upgrade those instrumentation components
to withstand the more severe operating conditions and to measure greater variations
of monitored variables that may be associated with the accident if they are to be
used for both accident and normal operation. However, it is essential that
instrumentation so upgraded does not compromise the accuracy and sensitivity
required for normai cperation. In some cases, this will necessitate use of
overiapping ranges of instruments to monitor the required range of the parameter
to be monitored.

Draft Standard ANS-4.5, Draft 4 dated November 1979, delineates criteria
for determining the variables to be monitored by the control room operator, as
required for safety, during the course of an accident and during the long-term
stable shutdown phase followng an accident. Oraft Standard ANS-4.5 was prepared
by Working Group 4.5 of subcommittee ANS-4 with two primary objectives: (1) to
address that instrumentation that permits the operator to monitor expected
parameter changes in an accident period and (2) to address extended range
instrumentation deemed appropriate for the possibility of encountering previously
unforeseen events.




TMREE
The standard defines fewr classifications of variable types for the purpose

of aiding the designer in his selection of accident-monitoring instrumentation
and applicable criteria. (Ar44‘0h-type-E1ype-S;-hae-been-edded—by—%h#e—rego+e-
bosy-guider> The types are: (1) Type A - those variables that provide informa-
“ion needed for preplanned operator actions, (2) Type B - those variables that
provide information to indicate whether plant safety functions are being accom-
plished?f??) Type C - those variables that provide information to indicate the
potential for being breached or the actual breach of the barriers to fission
product release, i.e., fuel cladding, primary coolant pressure boundary, and
containment, Mwmm

¢ L bndivtoont ¢ B A — : tabius
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PSRRI e Sevu e e e e PR A variables have nct been
included in the listings of variables tc be measured because they are plant
specific and will depend onqﬁ?:egperations that the designer chooses for pre-
planned manual action. The f4ve classifications are not mutually exclusive in
that a given variable (or instrument) may be included in one or more types, as
well as for normal power plant operation or for automatically initiated safety
actions. Where such multiple listing or use occurs, it is essential that
instrumentation be capable of meeting the most stringent requirements.
The time phases (Phases IT:Y}. and—+3+) delineated in ANS-4.5 are not

specified for each variable in this regulatory guide. These considerations
are plant specific. It is important that the required instrumentation survive
the accident environment and function as long as the information it provides
is needed by the plant operator.

C. REGULATORY POSITION

The criteria, requirements, and recommendations (identified as important
to safety) contained in Draft Standard ANS=4.5, "Functional Requirements for
Accident Monitoring in a Nuclear Power Generating Station," Draft 4 dated
November 1979, are considered by the NRC staff to be generally acceptable
for providing instrumentation to monitor variables and systems for accident
conditions and for monitoring the reactor containment, spaces containing compo-
nents for recirculation of loss-of-coolant accident fluids, effluent discharge
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paths, and the plant environs for radioactivity that may be released during and
following an accident from a nuclear power plant subject to the following:
(— T Section 2.0 of ANS-4.5 defines the scope of the standard as con

ja for determining the variables to be monitored by control room
some operator action.

wing an accident that will
i requirements (e.g., emergency
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on level criteria.
2. In Section 3.0 of ANS-4.5, the definition of “"Type C" incly

items, ( 2). Item (1) includes those instruments th fAidicate the
that indicate the potentj or a breach in the

extent to which para

containment have exceeded the €s. In conjunction with the

parameters that indicate the potentis
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reach in the containment, the
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(e.g., core exit te
e C instru-

ment nd associated parameter:s to be measured, in Draft Standard ANS-47 e.g.,
ctions 4.2, 5.0, 5.1.3, 5.2, 6.1, 6.3) should include this expanded definitiom
3. Section 3.0 of ANS-4.5 defines design basis accident events. In

reactor coo pressure) chould also be included. References td

conjunction with the design basis accident events delineated in the standard,
those events that are expected to occur one or more times during the life of a
nuclear power unit and include but are not limited to loss of power to all
recirculating pumps, tripping of the turbine generatcr set, isolation of the

main condenser, and loss of all offsite power should be included,

4. Section 4.2 of ANS-4.5 discusses the various types of variab

With d to the discussion of Type D va .>bles, riables and instru-

ments are with! ope of Accide . 3ring Instrumentation although

they are not addressed j t -4.5. They are, however, along

with those additional type, Type E, included in tory guide.

(S ibles 1, 2, and 3.)

——B———2gction 6.1 of ANS-4.% pertains to Gener : ? or instru-
\\fjjtation monitorin o, : conjunction with Section 6.1




instrumentation monitoring lyp

+—3STso be included.
71a are identified in Table i

regulatory

Noted applicabl

ion 6.1.2 of ANS-4.5 pertains to the durati rumentation

Section 6.1.2, Phase Il instrumen-

is qualified to function. In T

tation should be quali o function for nnt less s unless a shortey

time, b need or component accessability for replacement or repal

justified.

7. Sections 6.2.2, 6.2.3, 6.2.4, 6.2.5, 6.2.6, 6.3.2, 6.3.3, 6.3.4, and
6.3.5 of ANS-4.5 pertain to variablies and variable ranges for monitoring. In
conjunction with the above sections, Tables 1, 2, and 2 of this regulatory guide
(which include those parameters mentioned in the above sections) should be
used in developing the minimum set of instruments and their respective ranges

for accident-monitoring instrumentation for each nuclear power plant.

8. Section B.8 of ANS-4.5 pertains to specific design cri i ent-
monitoring instrumentattor—a-canjunction with—Séction 6.4, the provisions as
indicated in Table 1 : atory guide should be Used .

D. IMPLEMENTATION

This proposed revision has been released to encourage public participe-
tion in its development. Except in thosg cases in which an applicant proposes
an acceptable alternative method for complying with specified portions of the
Commission's regulations, the method to be described in the active guide
reflecting public comments will be used in the evaluation of the following
applications that are docketed after the implementation date to be specified
in the guide:
;I8 Preliminary Design Apprecval (PDA) applications and
Preliminary Cuplicate Design Approval (PDDA) applications.

2. Final Design Approval, Type 2 (FDA-2), applications and
Final Duplicate Design Approval, Type 2 (FDDA-2), applications.
Manufacturing License (ML) applications.
Construction Permit (CP) applications except for those portions
of CP applications that reference standard hesigns (i.e., PDA,
FDA-1, FDA-2, PDDA, FDDA-1, FDDA-2, or ML) or that reference
qualified base plant designs under the replication option.




In addition, the NRC staff intends to implement part or all of this guide
for all operating plants, plants under construction, all PDAs and FDAs, all
PDDAs and all FDDAs that may involve additions, elimination, or modification
of structures, systems, or components of the facility after the construction
permit or design approval has been issued. All backfitting decisions in
acrordance with the positions stated in this guide will be determined by the

staff on a case-by-case basis.
The implementation date of this guide will in no case be earlier than

April 15, 1980.



Table 1
DESIGN CRITERIA? |
CRITERIA INSTRUMENTATION TYPES?

A B C D

1. Seismic qualification yes yes yes

per Regulatery Guide 1.100
2. Single failure criteria yes yes yes

per Regulatory Guide 1.53
3. Environmental qualification yes yes yes*

per Regulatory Guide 1.89
4. Power source Emr® CB? cB?
5. Out-of-service interval s s .

before accident

6. Portable no no noll

7. Quality assurance level 12 12 12

8. Display type!3 Con'4 Con!* (Conl4

9. Display method Rec!® Rec!? Rec!? Ind}8,?
1C. Unique identification yes yes yes
11. Periodic testing per yes ves yes

Regulatory Guide 1.118

IUnless different specificaticv < are given in this regulatory guide, the
specifications in ANSI N320-1979, "Performance Specifications for Reactor
Emergency Radiological Monitoring Instrumentation," apply to the high-range
containment area monitors, area e posure rate monitors in other buildings,
effluent and environmental monito 's, and portable instruments for measuring
radiation or radioactivity.

2Type A - Those instruments that provide information required to take preplanned

manual actions.
Type B - Those instruments that provide information to monitor the process of
accomplishing critical safety functions.

Those instruments that indicate the potential for breaching or the

Type C

the actual breach of the barriers to fission pro sp e
Those 1nstruments that indicate the performance of individe =

SySte
Those 1nstruments .
the magnitude elease of radioact ve-—me
__—assessing such releases, for defense in gg-th :
3Aeiio£3bnuuu~Hnm9-ehovkr1neﬁ-&he—#eq«#&enea&&-o&-NuSLJEE!PQOTST'SEttﬂMT1r14

R e e e e SUN SRSy
4See paragraph 6.3.6 of Draft Standard ANS-4.5.
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(Footnotes continued)
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Footnotes continued for Table 1

o et - ; . ati i3 ;
ANSTNT2O-TITY.

5 aosgeney—power-souree: NOM ~CLASS |E PowEL

7 Gttt ns b rumea b Class 1E Power.

Sparagraph 4.11, "Exemption," of IEEE Standard 279-1971.

3gased on normal Technical Specification requirements on out-of-service for
the safety system it serves.

10Not necessary to include in the Technical Specifications unless specified by
other requirements.

11Radiation monitoring outside containment may be portable if so designated
in Tables 2 and 3.

12 evel of quality assurance per Appendix B to 10 CFR Part 50.

13Continuous indication or recording displays a given variable at all times;
intermittent indication or recording displays a given variable periodically;
on-demand indication or recording displays a given variable only when requested.

l14Continuous display.

iSIndication on demand.

18yhere trend or transient information is essential to planned operator actions.
!7Recordin

1 indication.

19€ffluent release monitors req ; gt . wont radicactivity
monitors, environs exposure r . ~—and meteorology monitors. —

20Radiation monis e periodically tested in accordance with the

i s of ANSI N320-1978

10



BWR VARIABLES

Table 3

REACTOR COOLANT SYSTEM

RCS Pressure

Coolant (evel in the
Reactor

(at least one
fission counter)

15 psia to
2000 psig
1Sco

Bottom of core
support plate

to above top of
discharge plenum

Measured Variable Range Tyve Purpose
CORE
——r—————rT e = S ———— e
- - "
B e e el
g A ¢
va‘ L“ &‘v : - TW 7 T e TTTwe 4 {V V'VV'J‘TW‘YWYV" ‘V"J'\";v w;m
sl o g Ty
e e
Neutron Flux 1l ¢c/s to 1X power 8 ANS-4.5, Section 6.2.2

For inaication of approach to
criticality.

ANS-4.5, Sections 6.2.13, 6.2.4,
6.3.3, and 6.3.5,

For indication of an accident and
to ingicate that actions must be
taxken to mitigate an event,

ANS-4.5, Section 6.2.3.
For ingication of fuel submergency
for a LOCA event,

Main Steamline I[sola-
tion Vaives' Leakage
Controi System
Pressure

Orimary System Safety
Relief Valve Posi~
tions, including

ADS or Flow Through
or Pressure in Valve
Lines

Tesign flow = the maximum flow anticipated in normal cperation.

Rl Dl iyl
v~

0 to 15" of water
0 %0 5 psia

Closeg-not closed
or
0 to 50 psig

21

P Eld LA AD jnﬂl’ll'ﬂi al o
D i

To provide an indication of the
pressure boundary and containment

By these measurements, the operator
knows if there is a path open ‘or
loss of coolant and if an event

may be in progress.
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Taole 3 (Continuea)

“easured variaole fange Type Purcose

FEACTOR CSOLANT SYSTEM
(Continued)

Grosy CAmmA

Raciation Lavel in Hptiree—ty [ ANS-4.5, Section §.3.2.
Caolant 2= For early ingication of fuei
' TP clagding failure ang estimate of
/. THE ALLowmBi€ TECASICIN S 3 .
SHECITILAMOL (oo L Aur ALTIVITY TO
100 Timg) THAT Acr /Ty,
CONTAINMENT

Primary Containment

/ 10 psia pressure A
sressure ( DRywery)

to 3 times cesign
pressure? for con-

ANS-4.5, Sections §.2.3, 6.3.3,
6.3.4, ana 6.3.5.
For inaicaticn of the integrity

crete; 4 times

cesign pressure

for stee!l

Containment and Srywel!
Hyarogen Concantration

J %0 10%
(capebility of
operating froam

12 psia to maxi-

num acﬂgn
pressure?)

Containment and Jrywelil

Oxygen Cencentration

0 to 10%
{capapility of

of the primary cantainment aressure
doungary: %0 ingicate the potential
for leakage from the containment.

ANS=4. 5, Sections owiwbegns 5 1 5.
For inaication of the need for and
4 Teasurement of the Serformance

of the caontainment hyaragen recaome
Siner ang to verify the ogeration of
the mixing system.

For indication of the need for and a
neasurement of the performance of

(for those dlants
with inerted
zontainments)

osperating from
12 psia %o
Jesign sressure)

the containment oxygen e'imination
system,

rimary Containment
Isclation valve
Jasition

ANS-4. 5, Section 5.2.85.
Te incicate the status of cantainment
fsolatien ane to provice information
an the status of valves in pracess
Tines that could carry ~3cicactive
naterals cut of containment,

Closeg=not closed 3/

CHAmAer
Suppression Seel
“ater Leve!

Lowesr Ewg Sweria~
ol antl te

g
LEVEL To S FevT Ajo X

&+ C ANS-4. S5, Section 65.3.13.

CNAmA(& ”'MM l-‘f“.
Suopression Aeed 50°F to 250°F 2 C To ensurs proper temoe~iture for
vater Temperature NPSH of ECCS. To verify ine cpera=
tion of thne makeup system.
L an anan e Al Eme-EEEET RN 8 —— bt T O T T
AT " I e ap e et —r
i e —— e

WP——— . y
TUesign Tressure - that salue Zor-esponding to ASME coae vaiues InNat are dbtained at or below cocda-1llowadle
naterial cesign stress values.




Taple 3 (Continued)

Measured variable Range Type Purpose
CONTAINMENT
(Continued)
Drywell Drain Sumos Bottom to top e ANS-4.5, Section 6.3.3.
Level (lcentified
and Unidentified
Leakage)
Migh-Range Contain- 1 to 107 R/hr 4 To help identify if an accident
ment Area Radiation (60 keV to 3 MeV has degraded beyond calculated
photons with 220% values and to indicate its
accuracy for pho~ magnitude in order to determine
tons of 0.1 to tion to protect the pudlic.

3 Mev) [107 R/hr
for photons is
approximately
equivalent to
10® rads/hr

for betas and
photons ]

POWER CCNVERSICN
SYSTEMS

Condensate S5t
Tank Leve’

AUXILIARY SYSTEMS

Containment Soray
Flow

Steam Flow to RCIC

RCIC Flow

RHR System Fiow

water Temperature

0 to 110%
flow!

To ingicate an ade
water to the reaefor

design

Sottom to ingate available water for

design For incicaticn of system operation.

0 to 110%
flow!

3 To verify that adeguate steam is
available for the system to
perform its function.

0 to 110X design
flow!

For indication of system operation.

0 to 110%
flow!

design ingication of system operation

32°F to 350°F 0 for ingicatio system operation.

32°F to 200°F For inaication of tion

e — 1 ———— . —
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Table 3 (Continued)

LE Power Aucplies
ang SysXees

cyrrents

“easurea Jariaole Range Type Purpose

AUKIDARY SYSTEMS

‘Contided)
Service Codying 0 to 110% design 2 far ingication of systam cpendticn.
water Flow lowt
Flow in Ultimate 0 to 110X design 0 For ingication of systed operation.
Heat Sink Loop flow!
Temcerature in Ulti- 30°F to 150°F 0 For ingication of/system operation,
nate “eat Sink Loop
Jitimate Heat Sink Jant specific 0 To ensure agecuate source of zool-
Leve! ing water,
SLCS Ste "age Tank Bottom g top € To probice ingication of inventory
evel for Joron injection for shutgown.
Sumo Level in Spaces Te correspona’ 3 9 monitor potential for failyre of
¢ Eguipment Required 'evel of safety equioment in closed staces 2ue 0
‘or Safety equipment failyre flcoding.

RACWASTE SYSTEMS
High ediocactivity Tco to Sotice Availadle volume ta store primary
“iquia Tank Leve! coolant.
harccal Delay Gas AsS required Te monitor performance of systenm.
Systam Gas Flew or
Racioactivity Level

/ENTILATION SYSTEMS
inergency Ventilation Coen-c )dsed status 0 To ensure Zooer ventilation uncer
Jamger Position accigent coMgitions.
“emoerature of Space 0°F to 130°F > E To monitor envirdwmental czongitions
in viginity of Eauip- of equicment in cldged soaces.
ment Regui=ea ‘or
Safery

POwER SUPPLIES "
Status of Class 1 Voltages and 0 To ensure an adequate source ¢
Power Suopites currents electric power for safety syst
Systems
Status of Xon=Zlass Voltages ang € T- ingicate 3n acequate source of

electric power. -

aac iy aacis P P —— -k e e —— P T A i -



Tadle 3 (Continued)

Range

Type Purpose ’ 1///

RADIA EXPOSURE
RATES INNDE SUILDINGS
OR AREAS
15 REQUIRED SERVICE
SAFETY-RELATED 1P~
MENT

Racdiation Exposure
Rates

AIRBORNE RADIOACTIV
MATERIALS RELEASED
FRCM THE PLANT

Effluent Radioactiv=
ity = Noble Gases

.Containment ®
Exhaust Vent ana
Stangdby Gas
Treatment System
vent

Qther Release
Points (including
fuel hanaling
butlding, auxili~
ary buiiding, ang
turpine builaing)

Ef9 uent ladiuc%

fty = High=Ran
Ragiohalogens

C e —— —— - —

L

107 o 10f R/hr
far photons

(permanently
stalled moni~

(Normal plus
accident range
for noble gas)

€ For measurement of high-range
radiation expbsure rates at
various logations.

ANS-4.5, Secticn 6.2.6

To provide operator with informa-
tion regarding release of radio-
active ncble gas on a continuous

10°7 to 10% uCi/ec / basis.

Xe-133 calipration’

//
10°7 o JO? uCi/cc
Xe-133 £alibration
s

(perhanenty
ipstalled moni-
ors)

10-3 to 10% uCi/ce
(permanently

installed moni-
ters)

- e < a——

Provisions should be made to monitor all
potential pathways for release of gaseous
racicactive materials to the environs in
nfor-anc. with General Design Criterion 64.
Monitoring of incivicual effluent
streams only is reguired where such
streams are released directly to
e environment. [f two or more
sthgams are combined prior to
relense from a common lischarge

stream considered Lo meet the
intent of \{Nis guide provided such
monitoring hgs 4 range aocequate to
measurd worsth\case releases.

£ To provide the cperator w
information regarding releasy of
radicactive halogens and partigu~
lates. Continuous collection o
representative samples followes
by monitoring (measurements) of
sampies for raaiohalogens and for
particulates.
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Table 3 (Continuead)

“sasurea /arianla Range Type Purcose

favirens Radiodtive 10°¢ to 102 A/nr 3 For estimating rejdase rites of

ity = Exposure ANe (50 xaV to 3 Mev) ragdicactive matpfials released
guring an accy€ent from unidentified

(permanently ~elease Da (not covered Dy

installea moni- effluent sonitors) - cantinuous

tars) readout/Capability. Approximately

0 locatfons - sita cepen

Ervirons Radicactive o? o 1073 uCi/ce
ity = Radiohalcgens fo

ang 2articulatas

For estimating release rates of
racicactive materiais released
during an accident from unigentis
‘ied release paths (not covered

Sy effluent monitors). Continuous
collection of recresentative
installeg mo sampies follcwed by monitering
tors) (measurements) of the samoles.
(Approximately 16 to 20 locations.)

2'ast ang Envirens
agicactivity
sortagie ‘nstruments) onotan

3 Quring and following an acciczent,
%2 monitor radiaticn ana airoorne
ragicactivity concentrations in
Aany areas througnout the ‘actiiity
wnere it is impractical 2 instail
stationary monitors capatle of
covering coth normal 2ang acgicent
vels.

200-¢channe!
samma-ray to rap
spectrometer

ana following an accicent,
ly scope the composition
1tting sgurces.

S0STACCIZENT Samp)
CAPABILITY

Peimary As required dased ANS-4.5, Section 5.3.2.
fuppregfion ool on Regulatory Guice To provice means “or safe an
Cant, t Air 1.1 guicelines convenient sampling. These
St Gas Treatment provisions shouid nclude:

tam (upstream of
#2CH area served)
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Table 3 (Continuec)

Measured Variable Range Type Purpose

1. Shielding to maintain ragiation

doses ALARA,
2. Sample containers with con-
1. gamma-ray E tainer sampling port con or
spectrum compatibility,
2. pH 3. Capability of samplingAnder
3. hydrogen primary system pressyfe and
4. oxygen negative pressure,
4. Handling and tram$port
capability, ang’
$. Pre-arran t for analysis
and interppétation.
METEQROLOGY 4
ding Direction 0 to 360° [25° £ For/Getermining effluent transport

ccuracy with a
flection of 15°

Starting speed

0.45'gps (1 mph))

ection for emergency planning,
ose assessment, anc source esti-
mates.

wing Speec 0 %0 30 mp
(67 mph) (=N
mps (0.5 mph)
accuracy for wi
speeds less than
11 mps (25 mph),
with a starting
threshold of (£ss
than 0.45 mp,

For getermining effluent travel

speecd and dilution for emergency
planning, dose assessments, and

source estimates.

Temperature -60°F o0 120°F €

For determining nature of precipitation
°f accuracy)

nd grecund deposition for emergency

vertica! Temcerature ~9°F to +9°F £ For detengining effluent aiffusion

Qifference (20.3°F accuracy rates for rgency planning, dcse
per 164-foot assessments, WOd source estimates.
intervals)

Precipitaticn Recording rain E For getermining efflu
gage with range and grounc ceposition fo
sufficient %0 planning.

ensure accuracy

of total accumu-

lation within 10%

of recorged value

= 0.01" resolution

transpor:
amergency
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