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1. Scope 

This standard applies to the design of instru- 
mentation provided for the control room op- 
erator to monitor variables required to deter- 
mine accident conditions within nuclear power 
generating stations. The criteria apply to ac- 
cident monitoring instrumentaton required 
during the period from accident initiation, 
through the point in time when personnel ac- 
cess is possible to commence activities in parts 
of the plant that require inspection, repair, or 
replacement. 

Instrumentation addressed by this standard is 
the minimum necessary for the control room 
operator to: (1) take the preplanned manual 
actions to accomplish and maintain safe plant 
shutdown for design basis accident events; 
(2) assess the processes of accomplishing and 
maintaining critical safety functions (that is, 
reactivity control, core cooling, reactor coolant 
system integrity, primary reactor containment 
integrity, and radioactive effluent control); and 
(3 )  monitor the extent to which those variables 
which have the potential for causing a breach 
of the primary reactor containment have ex- 
ceeded the design basis values, or that the in- 
core fuel cladding, the reactor coolant pressure 
boundary, or the primary containment may 
have been breached. 

The scope of the standard is limited to  on- 
site environmental and process monitoring. 

2. Purpose 

The purpose of this standard is to provide the 
minimum design criteria for instrumentation 
used to meet the accident monitoring require- 
ments of ANSI/ANS-4.5-1980 [ l ]  .1 This stan- 
dard provides that information required to 
consolidate existing standards into a cohesive 
set for application to accident monitoring. 

1The numbers in brackets correspond t o  the refer- 
ences listed in Section 4 of this standard. 

3. Definitions 

The user of this standard should familiarize 
himself with the terminology defined in ANSI/ 

3.1 Terms defined in ANSI ANS-4.5-1980 [ l ]  . 
accident 
accident phases 
controlled condition 
critical safety functions 
design basis accident events 
variable types A, B, and C 

NOTE: The term critical safety function (defined in 
ANSI/ANS-4.5-1980 [ l ] )  pertains to a subset of 
safety functions. That subset is distinguished by the 
words direct and immediate threat to  the health and 
safety of the public. This term is used in the definition 
of type B variables in ANSI/ANS 4.5-1980 [l].  

3.2 Other terms used in this document: 

components. Discrete items from which a sys- 
tem is assembled. 

divisions. The designation applied to a given 
system or set of components that enables the 
establishment and maintenance of physical, 
electrical, and functional independence from 
other redundant sets of components. 

module. Any assembly of interconnected com- 
ponents which constitutes an identifiable de- 
vice, instrument, or piece of equipment. A 
module can be disconnected, removed as a 
unit, and replaced with a spare. It has definable 
performance characteristics which permit it to 
be tested as a unit. A module could be a card, 
a drawout circuit breaker, or other subassem- 
bly of a larger device, provided it meets the 
requirements of this definition. 

power sources. The electrical and mechanical 
equipment and their interconnections neces- 
sary to  generate or convert power. 

redundant equipment or system. A piece of 
equipment or a system that duplicates the es- 
sential function of another piece of equipment 

ANS-4.5-1980 [ l ]  . 
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or system to  the extent that either may per- 
form the required function regardless of the 
state of operation or failure of the other. 

NOTE: Redundancy can be accomplished by use of 
identical equipment, equipment diversity, or functional 
diversity. 

safety function. One of the processes or condi- 
tions (for example, emergency negative reactiv- 
ity insertion, post accident heat removal, emer- 
gency core cooling, post accident radioactivity 
removal, and containment isolation) essential 
to  maintain plant parameters within acceptable 
limit established for a Design Basis Event 
(DBE). 

safety system. Those systems (the reactor trip 
system, and an engineered safety feature, or 
both, including all their auxiliary supporting 
features and other auxiliary features) which 
provide a safety function. A safety system is 
comprised of more than one safety group of 
which any one safety group can provide the 
safety function. 

information display channel. An arrangement 
of electrical and mechanical components or 
modules, or both, from measured process 
variable to  display device as required to  sense 
and display conditions within the generating 
stations. 

information display channel failure. A situa- 
tion where the display disagrees, in a substan- 
tive manner, (that is, the maximum error with- 
in which the information must be conveyed 
to the operator has been exceeded), with the 
conditions or status of the plant. 

4. References 

[ 11 ANSI/ANS-4.5-1980 Criteria for Ac- 
cident Monitoring Functions in Light-Water- 
Cooled Reactors2 

IEEE Recommended Practices for Seismic 
Qualification of Class 1E Equipment for 
Nuclear Power Generating Stations 

dard Application of the Single-Failure Cri- 
terion to Nuclear Power Generating Station 
Class 1E Systems 

[2] ANSI/IEEE Std 344-1975 (R1980), 

[3] ANSI/IEEE Std 379-1977, IEEE Stan- 

2ANSI documents are available from The American 
National Standards Institute, 1430 Broadway, New 
York, N.Y. 10018. 

[4] ANSI/IEEE Std 494-1974, IEEE Stan- 
dard Method for Identification of Documents 
Related to  Class 1E Equipment and Systems 
for Nuclear Power Generating Stations 

dard Requirements for Reliability Analysis 
in the Design and Operation of Nuclear Power 
Generating Stations 

Criteria for Class 1E Power Systems for Nu- 
clear Power Generating Stations 

Standard for Qualifying Class 1E Equipment 
for Nuclear Power Generating Stations 

[8] IEEE Std 384-1981, IEEE Standard 
Criteria for Independence of Class 1E Equip- 
ment and Circuits 

[9] IEEE S M  603-1980, IEEE Standard Cri- 
teria for Safety Systems for Nuclear Power 
Generating Stations 

[5] ANSI/IEEE Std 577-1976, IEEE Stan- 

[6] IEEE Std 308-1980, IEEE Standard 

[7] IEEE Std 323-1974 (R1980), IEEE 

5.  Design Basis 

A specific design basis for accident monitor- 
ing instrumentation shall be established for 
each nuclear power generating station. The de- 
sign basis information thus provided shall be 
available, as needed, for making judgements on 
the adequacy of design of the accident moni- 
toring instrumentation. 

The design basis shall document, as a mini- 
mum, those items which are required by Sec- 
tion 5 of ANSI/ANS-4.5-1980 [ l ]  and the 
following: 

(1) The type A variables provided for man- 
ually controlled actions for which no auto- 
matic control is provided and which are re- 
quired for the safety systems to accomplish 
their safety functions. These manual actions 
are defined in the safety system design basis 
in accordance with IEEE Std 603-1980 [9] .  

(2) The range of transient and steadystate 
conditions of the power sources (for example: 
voltage, frequency) for which provisions must 
be incorporated to ensure adequate perfor- 
mance when required. 

(3) The postulated conditions having the po- 
tential for functional degradation of accident 
monitoring instrumentation performance and 
for which provisions must be incorporated to 
retain the capability for performing the acci- 
dent monitoring functions (for example: mis- 
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siles, pipe breaks, fires, loss of ventilation, 
spurious operation of fire supression systems, 
operator error, failure in non-safety-related 
systems). 

(4) For instrumentation to provide the alarm- 
ing function for type C variables specified by 
6.3 of ANSI/ANS-4.5-1980 [l], the alarm 
limits applicable to  each measured variable or 
combination of variables; the increments al- 
lotted for inaccuracies, calibration uncertain- 
ties, and errors (increment between alarm limit 
and setpoint allowable value); and the incre- 
ments allotted for drift during the interval 
between calibration verification tests (incre- 
ment between setpoint allowable value and 
alarm setpoint). 

(5) The range of environmental conditions 
imposed on the operator during accident 
conditions throughout which he is expected 
to observe the accident monitoring displays. 

(6) The methods to be used to determine 
that the reliability of the accident monitoring 
instrumentation design is appropriate for each 
accident monitoring function and any qualita- 
tive or quantitative reliability goals which may 
be imposed on the system design. 

6. Design Criteria 

This section provides design criteria for the 
minimum set of accident monitoring instru- 
mentation required for type A, B, and C vari- 
ables as defined in ANSI/ANS-4.5-1980 [l] . 
Included in the instrumentation provided for 
type A variables is that required for manually 
controlled actions for which no automatic 
control is provided and which is required for 
the safety systems to accomplish their safety 
function (see 4.8.1 of IEEE Std 603-1980 
[9] ). This subset of instrumentation for type A 
variables is part of the related safety system 
and is Class 1E. Additional general criteria for 
information display channels to  monitor type 
A, B, and C variables and design guidance for 
information display channels used to  monitor 
type B and C variables are given in ANSI/ANS- 

6.1 System Design Criteria 
6.1.1 Failure Criteria. The following is an ex- 

pansion on the single failure criterion of 6.1.7 

4.5-1980 [l] . 

of ANSI/ANSI 4.5-1980 [l] . 
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The accident monitoring instrumentation 
shall be capable of providing the information 
required for the operator to  perform his role 
in bringing the plant to and maintaining it in 
a safe condition during an accident in the 
presence of: (1) any single detectable failure 
within the accident monitoring instrumenta- 
tion concurrent with all identifiable but non- 
detectable failures; (2) all failures occurring as 
a result of the single failure; and (3) all failures 
and spurious system actions which cause or are 
caused by the accident requiring the accident 
monitoring function. Any systems or com- 
ponents which provide services (for example, 
cooling, illumination, and energy supply) 
which are required by the accident monitor- 
ing instrumentation to perform its function 
shall be included in the single failure analysis 
of the accident monitoring instrumentation it 
supports. ANSI/IEEE Std 379-1977 [3] ,  pro- 
vides guidance on the application of the single 
failure criterion. 

Where the failure of one of two redundant 
information display channels could result in 
information ambiguity (that is, the redundant 
displays disagree and the operator cannot 
readily deduce which channel has failed) which 
could lead the operator to  defeat or fail to  ac- 
complish a required safety function, additional 
information shall be provided to allow the op- 
erator to deduce the actual conditions so that 
he may properly perform his role. For exam- 
ple, this may be accomplished by providing 
the capability, if sufficient time is available, 
for the operator to  perturb the measured vari- 
able and determine which channel has failed 
by observation of the response on each instru- 
mentation channel or by cross checking with 
an independent channel which monitors a dif- 
ferent variable which bears a known relation- 
ship to  the multiple channels (addition of a 
diverse channel), or by providing an additional 
independent channel of instrumentation on the 
same variable (addition of a replicate channel). 

NOTE: Within each redundant division of a safety 
system, redundant instrumentation display channels 
are not required. 

This failure criterion shall apply as a mini- 
mum to that accident monitoring instrumenta- 
tion provided for type A and B variables. The 
failure criterion does not apply to  that accident 
monitoring instrumentation provided for type 
C variables. See 6.1.7 of ANSI/ANS-4.5-1980 
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[ l ]  . For those systems for which either quan- 
titative or qualitative reliability goals have 
been established, analysis of the design shall 
be performed in order to  confirm that such 
goals have been achieved. 

Systems required to meet the failure criteria 
of this section are permitted to violate the single 
failure criterion during channel maintenance, 
test or calibration provided that acceptable 
operation can be otherwise demonstrated. For 
example, the time interval required for a test, 
calibration or maintenance operation could be 
shown to  be so short so as to have no signifi- 
cantly detrimental effect on overall availabil- 
ity of the accident monitoring instrumentation 
sys tem. 

The performance of a probabilistic assess- 
ment of the accident monitoring instrumenta- 
tion may be used to  demonstrate that certain 
postulated failures need not be considered in 
the application of the criterion. A probabilistic 
assessment, in this case, is intended to eliminate 
consideration of events and failures that are 
not credible. 

A probabilistic assessment may be used in 
lieu of meeting the single failure criterion for 
accident monitoring instrumentation for those 
type A variables not meeting Section 5(1) and 
for type B variables provided that: 

(1) Quantitative reliability goals are estab- 
lished and justified consistent with the role of 
the instrumentation in accident monitoring 
and are included in the design bases per Sec- 
tion 5(6) 

(2) The techniques used to  show compliance 
with the reliability goals meet the require- 
ments of ANSI/IEEE Std 577-1976 [5], 
and are included in the design basis per Sec- 
tion 5(6) 

(3) Relial3ility data used in calculations to 
show compliance with the reliability goals 
are documented and justified for their ap- 
plicability .3 

6.1.2 Integrity. Information displays chan- 
nels shall meet the performance requirements 
of the design basis, under the conditions speci- 
fied, during the time period which the par- 
ticular information display channel is required. 

3ANSI/IEEE Std 352-1975 (Appendix A) discusses 
reliability data sources and ANSI/IEEE Std 500-1977 
(Appendix A) defines reliability data collection and 
display system requirements and presents, as an ap- 
pendix, an acceptable set of failure rate data for instru- 
mentation, electronic, and electrical equipment. 

If justified by the design basis, different per- 
formance requirements may be applicable to 
different extremes of conditions. 

6.1.3 Rate and Trend Analysis. Where rate of 
change of a variable or variable trending is es- 
sential for accident monitoring, instrumenta- 
tion shall be provided to display information in 
sufficient time and over a suitably realistic 
time base to fulfill the design basis require- 
ments.4 

6.1.4 Maintenance and Repair. Accident 
monitoring instrumentation shall be designed 
to facilitate maintenance, repair, and adjust- 
ment. Consideration shall be given to potential 
inaccessibility during the accident period in 
determination of equipment selection and 
location. 

6.1.5 Channel Identification. In order to  pro- 
vide assurance that the channel independence 
requirements of 6.2.5 can be applied during 
the design, construction, maintenance, and op- 
eration of the plant, type A and B accident 
monitoring instrumentation shall be identified 
distinctively. In the installed equipment, com- 
ponents and modules mounted in assemblies 
that are clearly identified as to  channel within 
the accident monitoring system do not them- 
selves require identification. In the association 
of information display channels with safety 
system channels common identification may be 
used. 

In addition, accident monitoring instru- 
mentation for type A and B variables shall 
meet the following requirements: 

(1) The instrumentation shall be distinctly 
identified for each redundant section of the 
accident monitoring instrumentation in ac- 
cordance with the requirements of IEEE Std 
384-1981 [8] 

(2) Identification of accident monitoring 
instrumentation shall be distinguishable from 
any identifying markings placed on equipment 
for other purposes (for example, identification 

4Continuous recording, for example, strip chart, may 
be desirable where general trend information is re- 
quired by the operator. Recording or nonrecording, 
or both, indication may be desirable where instan- 
taneous rate indication is required. Periodic, nonin- 
dicating recording, for example, magnetic tape in 
conjunction with an on-line computer based informa- 
tion processing system, may be desirable for sampled 
information which requires calculations to yield 
significant information. 
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of fire protection equipment, phase identifica- 
tion of power cables) 

(3) Identification of accident monitoring in- 
strumentation and its divisional assignment 
shall not require frequent use of reference 
material 

(4) The associated documentation shall be 
distinctly identified in accordance with the 
requirements of ANSI/IEEE Std 494-1974 [ 41 

( 5 )  Instrumentation for those type A vari- 
ables identified in accordance with Section 
5(1) must be identified as part of the applic- 
able safety system 

Refer to  6.3.2 for identification require- 
ments for accident monitoring displays. 

6.1.6 Auxiliary Features 
6.1.6.1. Systems or components which 

provide services which are required for the 
accident monitoring instrumentation to  ac- 
complish its functions shall be considered 
part of the accident monitoring instrumenta- 
tion and shall meet all applicable require- 
ments of this standard. Auxiliary features for 
accident monitoring instrumentation provided 
for those type A variables identified in ac- 
cordance with Section 5(1) are part of the re- 
lated safety system and must meet applicable 
requirements. 
NOTE: An example of a component providing re- 
quired service for accident monitoring instrumentation 
is a cabinet cooling fan required to  maintain signal 
conditioning modules within design range temperature. 

6.1.6.2. Other components, equipment, 
and systems that (1) perform a function that is 
not required for the accident monitoring 
instrumentation to provide required informa- 
tion to the operator, and (2) are part of the ac- 
cident monitoring instrumentation by associa- 
tion (that is, not isolated from the accident 
monitoring instrumentation) shall be designed 
to meet those criteria necessary to  ensure that 
these components, equipment, and systems do 
not degrade the accident monitoring instru- 
mentation below an acceptable level as speci- 
fied by the design basis. 

6.1.7 Power Source(s). The accident monitor- 
ing instrumentation power source(s) shall be 
capable of providing adequate service to the 
accident monitoring instrumentation for the 
fulfillment of the signal interruptability cri- 
teria set forth in ANSI/ANS4.5-1980 [ l ] ,  
Table 6.1-1, coincident with loss of off-site 
power. 

The power source(s) used to  power the ac- 
cident monitoring instrumentation is a sup- 
porting system for the accident monitoring 
instrumentation for which design criteria are 
given in 6.1.6. 

Class 1E power sources shall be used for in- 
strumentation to monitor those type A vari- 
ables identified in accordance with Section 
5(1)- 
NOTE: Electric Power Sources. Where Class 1E Power 
Sources are used refer to  IEEE Std 308-1980 [6 ]  for 
the requirements that apply. 

6.1.8 Equipment Qualification. Accident 
monitoring equipment shall be qualified in ac- 
cordance with IEEE Std 323-1974 (R1980) 
[7] to  meet the requirements of 6.1.1, 6.1.2, 
and 6.3.6 of ANSI/ANS-4.5-1980 [ l ] .  The 
seismic qualification specified by 6.1 .l, ANSI/ 
ANS-4.5-1980 [ l ] ,  shall be in accordance 
with ANSI/IEEE Std 344-1975 [2]. 

6.1.9 Control of Access. The design shall per- 
mit the administrative control of access to in- 
formation display channel calibration adjust- 
ments, test points, and controls used to remove 
a display channel from service. These adminis- 
trative controls shall be supported by provi- 
sions within the accident monitoring instru- 
mentation system, by provisions in the gen- 
erating station design; or by a combination 
thereof. 

6.2 Information Display Channel Design Cri- 
teria 

6.2.1 Quality of Components and Modules. 
Accident monitoring instrumentation shall be 
of a quality that is consistent with minimum 
maintenance requirements and low failure 
rates. Information display channel equipment 
for type A and B variables shall be designed, 
manufactured, inspected, installed, operated, 
and maintained in accordance with an accept- 
able quality assurance p r ~ g r a m . ~  The level of 
Quality Assurance to  be applied to  display 
channel equipment for type C variables shall be 
selected by the designer to  assure that the 
specified performance requirements are met.6 

6.2.2 Interaction Between Information Dis- 
play Channels and Other Systems 

6.2.2.1 Classification of Equipment. In- 
formation display channels that are used for 

5See ANSI NQA-1-1979 (Appendix A). 
6Refer to  Table 6.1-1 of ANSI/ANS-4.5-1980 [ 11. 
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both accident monitoring display and for 
other operations and which are not part of 
a safety system shall be classified as accident 
monitoring equipment, and shall meet, as a 
minimum, the requirements of this standard. 

6.2.2.2 Isolation. The transmission of sig- 
nals between accident monitoring equipment 
and any system not meet the minimum design 
requirements stated herein shall be through 
isolation devices which shall be classified as 
part of the accident monitoring equipment 
and shall meet all the requirements of this 
standard. No credible failure external to the 
accident monitoring instrumentation shall be 
transmitted through the isolation device in 
such a way as to prevent the accident moni- 
toring channel from meeting the performance 
requirements specified in the design basis. 
A failure of an isolation device is evaluated 
in the same manner as a failure of other equip- 
ment in the accident monitoring instrumenta- 
tion. Isolation devices shall meet the require- 
ments of IEEE Std 384-1981 [ 8 ] .  

6.2.3 Capability for Test and Calibration. In- 
formation display channels shall have the 
capability for testing and calibration on a peri- 
odic basis to verify availability and perfor- 
mance capabilities to the extent necessary to 
meet the system availability goals. The periodic 
test and calibration shall follow a predeter- 
mined method and results shall be documented. 

6.2.3.1 Channel Availability Test. Capabil- 
ity shall be provided for testing the operational 
availability of each information display channel 
during plant operation. This may be ac- 
complished in various ways, for example: 

(1) By observing the effect of perturbing the 
monitored variable 

(2) By observing the effect of introducing 
and varying, as appropriate, a substitute input 
to the sensor of the same nature as the mea- 
sured variable 

(3) By cross-checking between channels that 
bear a known relationship to  each other 

6.2.3.2 Calibration. Capability shall be pro- 
vided for calibration of each information dis- 
play channel during normal plant power or 
shutdown operation or both as determined by 
the required interval between calibrations. 

During the accident period, means shall be 
provided for validating the required informa- 
tion. This may be accomplished in various 
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ways. For example: 
(1) Recalibration 
(2) Specifying a calibration interval to en- 

sure that the period during which the channel 
is needed will fall within the equipment’s quali- 
fied calibration interval 

(3) Selection of equipment that does not re- 
quire periodic calibration 

(4) Cross-calibration with other channels that 
bear a known relationship to the information 
display channel 

6.2.3.3 Test Methods. A specific test meth- 
od shall be developed to include the following: 

(1) A procedure to  check display channel 
performance, accuracy, and where required, 
response time 

(2) Minimum acceptance tolerances beyond 
which calibration or repair must be done 

(3) A test interval which establishes the time 
between tests. The test interval shall consider 
equipment specifications, scheduled plant op- 
erating cycles, system design basis test inter- 
val, and historical experience 

(4) A method of documentation of the test- 
ing or calibration in an orderly manner to 
facilitate maintaining historical records of 
equipment which are part of an information 
display channel 

6.2.4 Instrumentation Characteristics. The 
performance characteristics of the informa- 
tion display channel for type A and B vari- 
ables (for example, range, accuracy, and re- 
sponse time) shall be selected to allow for the 
uncertainties in the analysis and errors in the 
instrumentation itself (for example : tempera- 
ture and voltage effects drift). Section 6.3 of 
ANSI/ANS-4.5-1980 [ 11 recommends certain 
allowances (termed margin) for instrument 
ranges for type C variables. 

6.2.5 Channel Independence. The informa- 
tion display channels for type A and B vari- 
ables shall be independent and physically 
separated in accordance with the following 
criteria: 

(1) Redundant sections shall be independent 
of and physically separated from each other 
to  the degree necessary to retain the capability 
to accomplish the accident monitoring func- 
tion during and following any design basis 
accident event requiring that function 

(2) Accident monitoring equipment required 
to monitor a specific design basis event shall be 
independent of, and physically separated from, 
the effects of the design basis event to the de- 
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gree necessary to retain the capability to meet 
the requirements of this standard 

(3) Instrumentation provided for type A and 
B variable shall be physically separated from 
non-safety system equipment and circuits to 
the degree necessary to assure that a failure in, 
or spurious action by, such equipment will 
not prevent the accident monitoring equipment 
from meeting the requirements of this stan- 
dard, and 

(4) Instrumentation provided for those type 
A variables identified in accordance with Sec- 
tion 5(1) shall meet the requirements of IEEE 

These requirements do not preclude the as- 
sociation of these information display chan- 
nels with safety system channels, provided 
this association does not compromise the abil- 
ity of the safety system channel to meet the 
requirements of IEEE S M  603-1980 or the 
ability of the information display channel to 
meet the requirements of this standard. 

6.2.6 Derivation of Information Display 
Channels. To the extent feasible and practical, 
information display channels shall directly 
measure the desired variable. (See 6.1.3 of 

6.3 Display Requirements 
6.3.1 Sharing Displays. The same displays 

may be used for accident monitoring as are 
used for the normal operations of the plant 
provided that these displays meet accident 
monitoring requirements. 

6.3.2 Display Location and Identification. 
In addition to  the criteria of 6.1.6 of ANSI/ 
ANS-4.5-1980 [l] , permanently installed type 
A accident monitoring displays which enable 
the operator to determine when conditions 
exist that require specified manual actions, 
or to monitor the results of those actions, 
shall be located in the vicinity of the control 
stations used to effect the actions. 

6.3.3 Alarms for Type C Variables. The 
alarms provided for type C variables to meet 

Std 384-1981 [8]. 

ANSI/ANS-4.5-1980 [l] ). 

the requirements of 6.3.2.1, 6.3.3.1, and 
6.3.4.1 of ANSI/ANS-4.5-1980 [l] are part 
of the accident monitoring instrumentation 
and shall meet the requirements for instru- 
mentation provided for type C variables. 

6.3.4 Indication of Bypasses. If the informa- 
tion display channel for those type A variables 
listed in accordance with Section 5(1) have 
been bypassed, or deliberately rendered inop- 
erative, for any purpose, continued indication 
of this fact for each affected safety group shall 
be provided in the control room. 

6.3.4.1. This display instrumentation need 
not be part of the safety systems. 

6.3.4.2. This indication shall be auto- 
matically actuated if the bypass or inoperative 
condition is: (1) expected to occur more fre- 
quently than once a year, and (2) expected to 
occur when the affected system is required to 
be operable. 

6.3.4.3. The capability shall exist in the 
control room to manually activate this display 
indication. 

6.4 Installation. In addition to the criteria of 
6.1.5 of ANSI/ANS-4.5-1980 [ 13 portable 
instrumentation used for accident monitoring 
shall meet the following: 

6.4.1. Portable instrumentation used for ac- 
cident monitoring shall meet the requirements 
of this standard with the exception of 6.1.1, 
6.1.5,6.1.8,6.2.5, and 6.3.2. 

6.4.2. The design and application of portable 
instrumentation as part of the accident moni- 
toring instrumentation shall not compromise 
redundant, permanent instrumentation through 
process, power supply, or display intercon- 
nection. 

6.4.3. Where portable instrumentation is to 
be used, the design shall provide for the ad- 
ministrative control of storage and access to 
ensure compliance with the criteria necessary 
to meet the performance requirements of the 
design basis. 
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