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INSTRUMENTATION FOR LIGHT-WAT

A. INTRODUCTION

Criterion 13, “Instrumentation and Control.” of
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Lons as appropriate 1o ensure adequate salety
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> TO ASSESS PLANT CONDITIONS DU

ER-COOLED NUCLEAR POWER PLANTS
RING AND FOLLOWING AN ACCIDENT

whether the reactor trip and engineered-salety-
feature systems are functioning properiy. (3) deter-
mine whether the plant is responding properly to the
safety measures in operation. (4) provide information
to the operator that will enable him to determine the
notential for breaching the barners to radioacuviry
release. (5) furnmish data lor deciding on the need 0
take manual scuon if an engineered safety feature
malfunctions of the plant 1s not responding effective
Iy to the safety svstems in operation; (6) allow for ear-
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To determine the important variables and the
“islems whose values or status are needed by the
mera;_o' . therefore. the monitoring instrumenta-
wn aeeded b) *he operator, a study (Ref. 1) was

made of o range of postulated accidents. The study

nm.ucu that the foliowing capabilities are most im-

ariant 1o ensuning that the power plant poses no
reat to pabhe safety afier an acaident: reactor shut-
onn, core cooling. containment isolation, and the
maiptena of pressure conltrol,

age containment
primary s x;‘m pressure control, and a heat transfer
path from the core to a heat sink. These vital
<apabilities gre designed to preserve the integrity of
the burniers to radioactivity release (1.¢., the fuel clad.
Jing, reactor coolant bnundan and containmeni)

It 1s essential that the required instrumentation be
capable of surviving the accident environment in
which 1t 1s located for the length of time its function is

equired It could therefore either he designed to
uxh~.and the accident environment or be protected
M oa loca! arufica! environment. If the environment

unding an instrument component 18 the sume
nt and normal operating conditions (e.g
companents in the main control
mslrumentation components need no
ironmental capability
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s important to following the course of the

Therefore. 1t 1s prudent to select the re-

iscident-monitoring instrumentation from the

cwer plant instromentation. Since some ac-

dents U""mc severs operaling reguirements on in-

fumeniglion components, it may be necessary 10

Agrads sOme INstrumentation components (¢ with-

! : severs operauing conditions and to

: r vanations of monitored variables

ssoviated with the accident if they areto
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be used for both accident and normal operation.
Huwever, it 1s essential that instrumentation so up.
graded does not compromise the accuracy and sen.
sitivity required for normal operation

It should be noted that in the safety analysis many
purameters may be idenutfied that will provide
desirable, but less essenuial, informauon for the
operator. Any instrumentation used 1o measure these
less essential {1.¢.. “backup’’) parameters i1s outside
the scope of this guide.

C. REGULATORY POSITION

I. For the postulated accidents listed 1n Chapter
1§ of Regulatory Guide 1.70 (Ref. 2), the apphicant
should perform detailed safety analyses necessary 1o
determine the parzameters to be measured and the in-
strument ranges, responses, accuracies, and length of
ume required 1o provide the operator with the infor-
malion necessary 10

a. Assist in determining the nature of an acci-
4
denl.

b Determing whether the reuctor

trip and

engineered-safets-feature systems are functioning
properiy,
¢ Determine whether the plant
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analyses,

. along with the
g n monitoring in.
used to make such

-, The instrumentation necessary to provide th

information noted in regulatory position | should be
specifizd along with justification to show that the in-
strumentation 8 adeguate to provide the operator
with the necessary informuation. The safety analvses

uld provide the informaticn necessary to select
the appropriatestype of acc:dent-monitoning instru-
ment. 10 spesify the range. accuracy, transient
response, environmental and seismic qualifications,
and insensiivity to vaniations of energy supply; and
1o specify the method of recording, when recording 15
deemed accessary

3. A bmied number of additional accident-
momtoring inssruments should have ranges that ex-
tend to the maximum values that selected parameters
can attuin under worst-case condiions, and the in-
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strumentation components should be qualified to
wigistand the nigher leve! of environmenta! condi-

“tions in which they will be reouired to function. These

parameters and associated mavimum values 1o be
meusured by the instruments should include. but not
recessaniy be imited 10. the following:

L Containment pressure: 3 times design pres-
sure for concrete: 4 tLimes design pressure for steel.
_b. Radiation level inside containment: 10° rads
pet bour.
+ " ¢ Reactor coolant pressure: 3 umes design pres-
sure,

d. Plant radioactivity release rate through iden-
tifiable release points: (plamt dependent) (range
dependent on maximum release rate postulated for &
2iven releuse point)

4. The accident-monitoring instrumentation
should be qualified in accordance with Rezuiatony
Guide 1 .89, “Quulification of Class IE Equipment for
Nuclear Power Plants.” <

Instrumentation that is Seismic Categony 1. as
8y Regulatory Guide 1.29. “Seismic Design
" should continue to function within
ine regquired accurucy following, bu! not necessurily
curing. 4 safe shuidown esarthquake.
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Insirumentation components and their mounts
located in other than nor- Seismic

Category | buildings need not meet Seismic Categors

I DOsg paramelers select tor
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Asirgmentation that provade trur
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VIOUG De Qesigned so that a single failure does not
preren: ihe operator from accomplishing the objec-
tives et regulatory position |,

iz accident-monitoring
4

d

NOTE: “Single failure™ includes such events as
the shorting or opencircunting of interconnecti g
signalor power cadles. It also includes singie credibie
muliunctions or events that cause @ number of conse-

udl component, modulk, of channei failures. For
enampie. ine oserheating of an amplifier module
would be 3 “single failure’ even though several iran-
sistor fuilures might result. Mechamical gamage to a
mode switch would be a “single failure” although
several channels might become invoived.
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The accident-monitoring instrumentation chan-
nels that are reduncdant shouid be electricaily in-
dependent. energized from station Class 1E power,
and physically separated. in accordance with
Regulutory Guide 1.73, “Physicz! Independence of
Eiecinic Systems.™

. To the extent practical, accident-monitoring in-
strumeniation inputs shouid be from sensors that
directly measure the desired variables.

9. To the extent praciical. the same instruments
should be used for acciden monnoring as are used
for the norma! operations of the plant to enable the
operator 10 use. during accident situations.’ instry-
ments with which he s most familiar. However,
where ihe required range of acc:dcnl-monnoring n-
strumentauon results in a loss of Instrumentation
sensitivity 1n the normal operating range, separate in-
struments should be used.

10, The accident-monitoring  instrumentation
should be specifically identified on control panels so
that the operaior can easily discern that they are in-
tended for use under acciden! conditions

1. Any equipment that is used for both accident
monitoring and nonsafety functions should be clas.
sified as part of the accident-monitoring instrumenta-
tion. The transmission of signals from accident-
monitoring equipment for nonsafety svstem use
should be through isolation devices that are classified
s part of the accident-monitoring instrumentation
and thal meet the provisions of the document.

12. Means should be provided for checking. with a
pigh degree of confidence. the operational
avaiiability of such accident-monitoring channel. in-
cluding 11s input sensor, during reactor operation.
This may pe uccomplished in various wavs. for exam-
pie

4. By periurbing the monitored variabie:
b. B: introducing and VUTVING, @5 appropriate. a
substitute input 1¢ the sensor of the same nature as

3

¢. By cross-cheching between channels that bear
¢ known relutionship to each other and that have
readouts avaiiable.

13- Servicing. tesung. and calibration programs
should be specified to maintain the capability of the
accident-moniored instrumentation, For those in-
struments where tne required interval betw een testing
will be less than the normal ume interval between
generating stztion shutdowns, 2 capability for testing
during power operation should be provided.

EXCEPTION: "One-out-of-two™ systems are
permitted 10 vioiate the single-failure criterion during

‘channel bypass provided that acceptable reliability of

operation can de otherwiss demonstrated. For exam-
ple. the bypass time interval required for a test.
calibration. or maintenance operation could be
shown to be so short that the probability of failure of
the active channel would be commensurate with the
probability of failure of the “one-out-of-two™
svstems during its normal interval between tests.

14. Whenever means for bvpassing channels are in-
cluded in the design. the design shouid permit ad-
ministrative control of the access to such bypass
means,
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J 5 The design should permit adminisirative contro!
Al +he access to all setpoint adjustments, module
calibration adjustments, and test points.

16. The

accident-monitoring instrumentation
ould minimize the development of cond'-

would cause meters. annuncialors.
. alarms, etc.. to give anomalous indications
2 10 the operator.

instrumentation should be designed to
facilitate the recogmition, location, replacement,
resair, or adjustment of malfunclioning components
or modules

D. IMPLEMENTATION

The purpose of this section is 10 provice informa-
ticn to applicants regarding the NRC stafl's plans for
using this regulatory guide

Excent in those case. irn which the applicant
proposes an acseptadie alteinative method for com-

plying with the specified portions of the Commis-
sion’s regulations, the method described herein will
be used in the evaluation of submittals for construc-

tion permit applications docketed after September
30,1977,
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