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1.0 INTRODUCTION

This report describes the program established by Portland General Elec-
tric Company (PGE) for ensuring the availability of instrumentation to
monitor Plant variables and systems during and following an accident at
the Trojan Nuclear Plant.

This report documents the review, performed in accordance with Supple-
ment 1 to NUREG-0737 (Generic Letter 82-33 of December 17, 1982), of
existing Trojan instrumentation against the design criteria contained in
Revision 3 to Regulatory Guide 1.97. This report also serves to document
the methodology employed by PGE to implement Regulatory Guide 1.97 (Revi-
sion 3) guidance and the supporting technical justification of any
proposed alternatives.

Providing reliable and accurate accident monitoring instrumentation is an
integral part of an ongoing process to ensure full emergency response
capabilities, including Emergency Operating Procedures, Safety Parameter
Display System, Emergency Response Facilities, and Detailed Control Room
Design Review.
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2.0 REGULATORY CRITERIA FOR ACCIDENT MONITORING TNSTRUMENTATION

This chapter summarizes the regulatory criteria, guidelines and standards
used to perform the review of existing Trojan sccident monitoring
instrumentation.

2.1 REGULATORY CRITERIA DEVELOPMENT

The NRC has established criteria for providing instrumentation to assess
Plant and environs conditions during and following an accident. General
Design Criterion 13, "Instrumentation and Control"™, of Appendix A to

10 CFR 50 includes a requirement that instrumentation be provided to
monitor variables and systems over their anticipated ranges for accident
conditions as appropriate to ensure adequate safety. General Design
Criterion 19, "Control Room", of Appendix A to 10 CFR 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 acci-
dent conditions, including Loss-of-Coolant Accidents (LOCA), and that
equipment, including the necessary instrumentation, at appropriate loca-
tions outside the control room be provided with a design capability for
prompt hot shutdown of the reactor. General Design Criterion 64, "Moni-
toring Radioactivity Releases”, of Appendix A to 10 CFR 50 includes a
requirement that means be provided for monitoring the reactor Containment
atmosphere, spaces containing components for recirculation of LOCA fluid,
effluent discharge paths, and the Plant environs for radioactivity that
may be released from postulated accidents. The Trojan Nuclear Plant was
designed to meet General Design Criteria 13, 19 and 64; however, the NRC
has only recently developed specific guidelines to implement these
requirements for operating reactors.

ANSI/ANS 4.5-1980, Accident Monitoring Instrumentation delineates cri-
teria 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 following an accldent. This
standard provides a list of functions to be performed, a framework to
identify those variables to be monitored, an identification of two
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accident time phases of interest, and an identification of three specific
variable types (Types A, B, and C). ANS 4.5-1980 references a related
standard under 4development, IEEE 497, “IEEE Standard Criteria for Acci-
dent Monitoring Instrumentation for Nuclear Power Generating Stations”,
as the source for specific instrumentation design criteria.

In December 1980 the NRC issued Revision 2 to Regulatory Guide 1.97 in an
effort to establish a clearly defined position with regard to instrumen-
tation to assess Plant and enviror. conditions during and following an
accident, thereby reducing uncertainty as to what the NRC staff con-
sidered acceptable in the area of accident monitoring. The NRC con-
sidered ANS 4.5-1980 to be generally acceptable for providing instrumen-
tation to monitor variables for accident conditions subject to several
qualifications. Revision 2 provided significant changes to previous ver-
sions of Regulatory Guide 1.97, including: (a) the use of a graded
approach to qualification criteria that depended on the importance to
safety of the measurement of a specific variable, (b) definition of two
additional types of monitored variables (Types D and E), (c) tables pro-
viding the minimum number of variables to be monitored by the control
room operating personnel during and following an accident, and (d) the
requirement for operating Plant implementation prior to June 1983.

Supplement 1 to NUREG-0737, issued December 17, 1982 and titled "Require-
ments for Emergency Response Capability”, in part required all licensees
to submit a report describing how they were providing for measurement and
indication of Type A, B, C, D, and E variables listed in Regulatory

Guide 1.97 (Revision 2). This submittal is to include documentation for
each Type A, B, C, D, and E variable concerning instrument rarge,
environmental qualification, seismic qualification, quality assurance,
redundance and sensor location, power supply, location of display, and
schedule for installation or upgrade.

In May 1983, Revision 3 to Regulatory Guide 1.97 was issued to modify and
update the guidance previously given. Revision 3 to Regulatory Guide 1.97
deleted any requirements for environs radiation monitors. Also, the
exposure rate monitors inside buildings installed for the purpose of
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detecting Containment breach were deleted from Revision 3 to the
Regulatory Guide.

Other changes in Revision 3 included:

(1) Listing the provisions for the design and qualification criteria
for Categories 1, 2, and 3 in a more understandable, tabular
format.

(2) Changing the "range" provisions in the tables of required
variables to make them consistent.

(3) Clarifying the intent of the discussions and regulatory
positions.

2.2 DESIGN AND QUALIFICATION REQUIREMENTS

Revision 3 to Regulatory Guide 1.97 defines the following five types of
Plant variables whose indication is required by control room operating
personnel during accident situations:

(1) Type A - Those variables to be monitored that provide the pri-
mary information required to permit the control room
operator to take specific manually controlled actions
for which no automatic control is provided and that are
required for safety systems to accomplish their safety
functions for Design Basis Accident events. Primary
information is information that is essential for the
direct accomplishment of the specified safety func-
tions; it does not include those variables that are
associated with contingency actions that may also be
identified in written procedures.

(2) Type B - Those variables that provide information to indicate
whether the reactor trip, Engineered Safety Feature
systems, and manually initiated safety systems and



other systems important to safety are performing their
intended functions, namely, reactivity control, core
cooling, maintaining Reactor Coolant System integrity,

and maintaining Containment integrity.

Thos: variables that provide information to indicate to
the operators the potential for causing a gross breach
of the barriers to radiocactivity release (those being
fuel cladding, reactor coolant pressure boundary, and
Containment), and to determine if a gross breach of a

barrier has occurred.

Those variables that provide information to indicate

the operation of individual safety systems and other

systems important to safety. These variables are to

help the operator make appropriate decisions in using
the individual systems important to mitigating the

consequences of an accident.

Those variables to be monitored as required for use in
determining the magnitude of the release of radioactive

materials and continually assessing such releases.

Specific design and qualification eriteria for the instrumentation used
to measure the above five types of Plant variables are provided in Revi-
sion 3 to Regulatory Guide 1.97. The criteria are separated into three
separate categories that provide a graded approach to requirements
depending on the importance to safety of the measurement of a specific
variable. Category 1 provides the most stringent requirements and is
intended for key variables. A key variable is that single variable (or
minimum number of variables) that most directly indicates the accomplish-
ment of a safety function (in the case of Types B and C) or the operation
of a safety system (in the case of Type D) or radiocactive material
release (in the case of Type E). Category 2 provides less stringent
requirements and generally applies to instrumentation designated for

indicating system operating status Category 3 is intended to provide




requirements that will ensure that high-quality off-the-shelf instrumen-
tation is obtained and applies to backup and diagnostic instrumentation.

Specific design and qualification criteria for accident monitoring
instrumentation are listed in Regulatory Guide 1.97. The major points of
these criteria are summarized in Table 2-1.

In general, Category 1 provides for full qualification, redundancy, and
continuous real-time display and requires onsite (standby) power. Cate-
gory 2 provides for qualification but is less stringent in that it does
not include seismic qualification, redundancy, or continuous display, and
requires only a high-reliability power source (not necessarily standby
power). Category 3 is the least stringent. It provides for high-quality
commercial-grade equipment that requires only offsite power.

A minimum set of Type B, C, D, and E variables to be monitored Ly the
control room operating personnel during and following an accident are
listed in Revision 3 to Regulatory Guide 1.97. Type A variables are not
listed ir the Regulatory Guide as they are Plant-specific and depend on
the operations that are chosen by the utility for planned manual action.

Types B, C, D, and E are variables for following the course of an acci-
dent and are used to determine if the Plant is responding to the safety
measures in operation and to inform the operator of the necessity for

unplanned actions to mitigate the consequences of an accident.

2.3 REGULATORY BASIS FOR ACCIDENT
£ MONITORING INSTRUMENTATION REVIEW

The requirement to conduct this review of Trojan accident monitoring
instrumentation was specified in NRC Generic Letter 82-33 (Supplement 1
to NUREG-0737), which stated in part that each licensee shall submit a
report describing how it meets the requirements of Revision 2 to Regula-
tory Guide 1.97. In a letter to the NRC dated September 13, 1983, PGE
committed to conduct this review against the criteria of Revision 3 to
Regulatory Guide 1.97,
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TABLE 2-1

REGULATORY GUIDE 1.97 DESIGN AND QUALIFICATION CRITERIA

Environmental Qualifi-
cation Regulatory
Guide 1.89; NUREG-0588

Seismic Qualifications
Regulatory Guide 1.100

Periodic Testing
Regulatory Guide 1.118

Single Failure Criterion

Physical Independence
Regulatory Guide 1.75

Electric Power
Regulatory Guide 1.32

Indication
Recording

Out of service

QA

Category 1

Yes

Yes

Yes

Yes

Yes

Yes

Continuous
Yes
Tech Specs

Full

No

Yes

No

No

No

On demand
As required
Tech Specs

Graded

Category 3

No

No

No

No

No

No

No

demand

required




3.0 INSTRUMENTATION REVIEWED AS ACCIDENT MONITORING VARIABLES

This chapter discusses the scope of equipment considered in the accident
monitoring instrumentation review and the methodology used to conduct

this review.

3 COPE O

The equipment reviewed within the scope of the accident monitoring
instrumentation review are those instruments required to monitor the
pressurized water reactor variables listed in Table 3 of Revision 3 to
Regulatory Guide 1.97.

- MONITORI TR ATION REV DOLOGY

The following describes the review conducted to ensure the availability
of instrumentation to monitor Plant variables and systems during and

following an accident.

3.2.1 BACKGROUND OF REVIEW

The following plan was initiated to perform a detailed review of Trojan
instrumentation against the guidance of Regulatory Guide 1.97:

(1) Evaluate current levels of qualification for the Trojan

instrumentation.

(2) Justify differences between Regulatory Guide 1.97 and current

levels of Trojan instrumentation qualification.
(3) Develop action plan for instrument upgrade, as appropriate.
The review was conducted by a multi-discipline task group of action
.ngineers from the Trojan Nuclear Plant, Nuclear Plant Engineering, and

Nuclear Safety and Regulation Department. Each parameter in Regulatory
Guide 1.97 was evaluated for its necessity and applicability to Trojan.
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Criteria for evaluation of qualification was based on the following
general rules: ‘

(1) If the parameter was considered as backup indication to another
parameter, qualification of the backup parameter could be less
stringent. The primary parameter should be evaluated against
the Regulatory Guide.

(2) Pegulatory Guide 1.97 format (parameter types and qualification
categories) was retained for parameter evaluation in order to

identify degree of compliance.

(3) Evaluation of parameters was based partly on the desirability
for certain information for accident conditions.

The review consisted of a detailed documentation review of the existing
post-accident monitering instrumentation, and was conducted to a compo-
nent level of each parameter, from sensor to indicator, by examining
manutacturer-supplied specifications, test data, and field verification.
Compliance with applicable Standards (ie, IEEE, ANSI, ASME, etc) and
Regulatory Guides was reviewed and verified.

Documents included in the review included vendor prints and schemes,
channel schematics, circuit/raceway schedules, instrument data sheets,
seismic qualification documents, environmental qualification documents,
instrument specification requirements, Plant operating and emergency
procedures, and vendor test reports.

In accordance with Supplement 1 to NUREG-0737, "Requirements for Emer-
gency Response Capability”, the review encompassed the following goals:

(1) Compare existing instrumentation characteristics (ranges, loca-

tion, recording capability, continuous display, etc) to the




Regulatory Guide's recommended characteristics and perform sys-
tem evaluations to determine if modifications are necessary.
For the cases where Trojan-specific design features justified
no modifications, documentation was developed to support those
exceptions.

(2) Establish, to the extent practical, the existing qualification
level of each instrument and the degree to which it met Regula-
tory Guide 1.97 criteria.

This report represents the completion of the review plan. Schedules for
planned instrument upgrades are provided in Table 4-1. Any deviations
‘rom Regulatory Guide 1.97 qualification guidance are explained in detail
in Appendix 7.C.

3.2.2 DESIGN AND QUALIFICATION CRITERIA CLARIFICATIONS
.97 CATEGOR AT

During assessment of the qualification levels of the Trojan accident
monitoring instrumentation, clarifications were made to the design and
qualification criteria contained in Table 2-1. These clarifications,
which focus on Category 1 requirements since they tend to envelop
Category 2 and 3 requirements, served as guidance for the conduct of this

review and were as follows:

(1) Criterion 1

The instrumentation should be qualified in accordance with
Regulatory Guide 1.89, "Qualification of Class 1lf Equipment for
Nuclear Power Plants"™, and the methodology described in
NUREG-0588, "Interim Staff Position on Environmental Qualifica-
tion of Safety-Related Electrical Equipment"™.

Clarification to Criterion 1

Environmental qualification of electrical equipment located in
a harsh environment is in accordance with the requirements of
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(2)

(3)

10 CFR 50.49 as detailed in Topical Report pc:-1ozs(1’. A

declaration within this report that an instrumentation system
is environmentally qualified means that it has been evaluated
per 10 CFR 50.49 and has been determined to be acceptable.

In accordance with 10 CFR 50.49, equipment located in a mild
environment is exempt from environmental qualification.
wherever appropriate, this report identifies the equipment that

is located in a mild environment.

Criterion 2

Instrumentation whose ranges are required to extend beyond
those ranges calculated in the most severe Design Basis Acci-
dent event for a given variable should be qualified using the
guidance provided in Paragraph 6.3.6 of ANS 4.5.

Clarification to Criterion 2

This criterion is not applicable to any equipment installed at
Trojan and has not been specifically addressed in this report.
The only instrumentation with a Regulatory Guide 1.97 required
range which exceeds the Design Basis Accident qualification
envelopes are the wide-range Containment pressure monitors.
The transmitters for this system are located outside Contain-
ment and will not be exposed to such a beyond-design-basis

environment.

Qualification applies to the complete instrumentation channel
from sensor to display where the display is a direct-indicating
meter or recording device. If the instrumentation channel sig-
nal is to be used in a computer-based display, recording, or
diagnostic program, qualification applies from the sensor up to
and including the charnel isolation device.
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(4)

[ cati to Criterion 3

Environmental qualificetion requirements, as discussed in Cri-
terion 1, have only been applied to equipment located in a
harsh environment. Consequently, the control room displays
(mild environment) have not been included within the scope of
the environmental qualification review.

Seismic qualification, as discussed in Criterion 4, has been
applied to the entire circuit from sensor to display.

Criterion 4

The seismic portion of the qualification should be in accor-
dance with Regulatory Guide 1.100, "Seismic Qualification of
Electric Equipment for Nuclear Power Plants". Instrumentation
should continue to read within the required accuracy following,

but not necessarily during, a safe shutdown earthquake.

Cc ation to Cr rion 4

The seismic qualification review is still in progress. A pre-
liminary review of seismic qualification has concluded that the
specified components within this report are seismically quali-
fied as clarificd below; however, the final documentation and
formal approval is not yet complete.

Regulatory Guide 1.100 incorporates IEEE 344-1975 with stated
exceptions. The seismic qualification review of Regulatory
Guide 1.97 Category 1 instrumentation will assure compliance
with IEEE 344-1971, which was the basis for plant licensing as
discussed in Updated FSAR Section 3.10. A declaration of seis-
mic qualification for a given instrumentation system in this
report indicates the system is considered seismically qualified
from sensor to display and meets, at a minimum, IEEE 344-1971
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(5)

based upon the results of the preliminary review. Any dis- ‘
crepancies encountered during the seismic review were input
into this report. If any seismic qualification problems are

uncovered which are contrary to the conclusions stated in this
report, then a correction letter will be submitted.

Criterion 5

No single failure within either the accident-monitoring instru-
mentation, its auxiliary supporting features, or its power
sources concurrent with the failures that are a condition or
result of a specific accident should prevent the operators from
being presented the information necessary for them to determine
the safety status of the plant and *o bring the plant to and
maintain it in a safe condition following 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 inde-
pendent channels of information of the same variable (addition
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).
Redundant or diverse channels should be electrically indeper-
dent and physically separated from each other and from equip-
ment not classified important to safety in accordance with
Regulatory Guide 1.75, "Physical Independence of Electrical
Systems™, up to and including any isolation device.

cat Criterion
The Trojan Nuclear Plant was designed prior to the issuance of

Regulatory Guide 1.75. 1In general, the cable and raceway sys
tems were designed and installed in accordance with IEEE ‘



Transactions Paper 17 TP 83, as stated in Updated FSAR
Section 8.3.1.4. The protection systems w2re designed in
accordance with IEEE 279-1971 in order to meet General Design
Criterion 21, as stated in Updated FSAR Section 3.1.3. The
methods by which Trojan meets General Design Criteria 3 and 17
are specified in Updated FSAR Sections 3.1.1 and 3.1.2,
respectively.

Regulatory Guide 1.75 is the NRC guidance for complying with
IBEE 279-1971 and General Design Criteria 3, 17, and 21. The
Trojan design was reviewed and approved by the NRC during the
Plant licensing process, and the NRC Safety Evaluation Report
of October 7, 1974 states in Section 8.4, "We have reviewed
these provisions and conclude that they meet the requirements
of IEEE Standard 279-1968 and Criteria 3, 17, and 21 of the
Commission's General Design Criteria with respect to the physi-
cal independence of safety-related circuits and are, therefore,

acceptable.”

Regulatory Guide 1.97, Category 1 instrumentation meets the
above Updated FSAR criteria (unless stated otherwise in this
report) from the sensor to the control room. With some of the
newer instrumentation installed as part of NUREG-0737 require-
ments, the installation meets this Updated FSAR criteria from
sensor to display. Older instrumentation meets this criteria
from the sensor to the isolation device located in the control
room. The instrumentation circuit is then routed from the
isolation device to the display without any specific separaticn
requirements as a non-Class 1E circuit. Such cases for
Category 1 instrumentation are identified within this report.
The practice of signal .solation with subsequent routing as a
non-Class 1E circuit is considered acceptable for indication
purposes provided the display does not share a circuit with
other non-Class 1E equipment. The single allowed exception in
this case occurs when an instrument loop indicator or recorder
shares the circuit with the non-Class 1lE Plant computer. A



failure effects analysis has confirmed that any potential

failure mode of the Plant computer should not result in loss of
indication on the control room indicator or recorder, such that
it is acceptable for the indicat)r or recorder to share the

loop with the Plant computer.

Category 1 instrumentation is considered single-failure proof
within the scope of this review provided it meets the following

qualification requirements:

(a) The channels for a given parameter are redundant and meet
the independence and separation requirements described

above.

All identified channels for a given parameter are environ-
mentally and seismically qualified in accordance with the

clarifications to Criteria 1 through 4 above.

The channels are powered from station standby power
gources and are battery-backed where momentary interrup-
tion is not tolerable, as discussed in Clarification to

Criterion 6 below.

In general, two redundant channels are considered adequate for
single-failure criteria; however, information ambiguity due to
a failed instrument channel has been addressed in this report.
The method used for resolving potential information ambiguity

varied depending on the parameter.

Criterion 6

The instrumentation should be energized from station standby
power sources as provided in Regulatory Guide 1.32, "Criteria
for Safety-Related Electric Power Systems for Nuclear Power

Plants”, and should be backed up by batteries where momentary

interruption is not tolerable.




(7

As stated in Updated FSAR Sections 8.3.1.2 and 8.3.2.2, the
Engineered Safety Features buses associated with the 4.16-kV,
480-V, and 120-V preferred instrument a-c and 125-V d-c¢ systems
were designed to meet IEEE 279-1971, IEEE 308-1971, General
Design Criteria 17 and 18, and Regulatory Guide 1.6. The above
standards and criteria assure that the Trojan electrical system
is reliable. Regulatory Guide 1.32 (Revision 0) is met as
stated in Updated FSAR Section 3.1.2. Regulatory Guide 1.32
(Revision 2) dated February 1977 is not considered applicable
to Trojan since it was issued after the Plant was constructed.
In addition, Section D of Regulatory Guide 1.32 (Revision 2)
specifies that it is applicable to new construction submittals
docketed on or before April 15, 1977.

Within this report, the designation that an instrument is
powered from a Class 1E bus or a Class 1E battery-backed bus
indicates that it is powered from one of the above Engineered
Safety Features buses. When an instrument is not powered from
a battery-backed bus, this report discusses the acceptability
of momentary power interruption.

criterion 7

The instrumentation channel should be available prior to an
accident except as provided in Paragraph 4.11, "Exception”, of
IEEE Standard 279-1971, "Criteria for Protection Systems for
Nuclear Power Generating Stations™, or as specified in the
Technical Specifications.

Clarification to Criterion 7
Category 1 instrumentation is available prior to an accident.

Rather than address this on a parameter-by-parameter basis in

the report, conformance with this criterion is discussed here.
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Removal of a channel from service, as discussed in Para-

graph 4.11 of IEEE 279-1971, for periodic maintenance or test-
ing is not considered a violation of single-failure criteria
since such removal is generally of short duration. In addi-
tion, much of this instrumentation is currently included in the
Technical Specifications, and out-of-service intervals are
based upon the Technical Specification Limiting Condition for

Operation requirements.

Criterion 8

The recommendations of the following Regulatory Guides pertain-

ing to quality assurance should be followed:

Regulatory Guide 1.28 Quality Assurance Program Require-
ments (Design and Construction)

Regulatory Guide 1.30 Quality Assurance Requirements

(Safety Guide 30) for the Installation, Inspection,
and Testing of Instrumentation and
Electric Equipment

Regulatory Guide 1. Quality Assurance Requirements for
Packaging, Shipping, Receiving,
Storage, and Handling of Items for
Water-Cooled Nuclear Power Plants

Regulatory Guide 1. Qualification of Nuclear Power Plant
Inspection, Examination, and Testing
Personnel

Regulatory Guide 1. Quality Assurance Requirements for
the Design of Nuclear Power Plants

Regulatcry Guide 1. Quality Assurance Terms and
Definitions

Regulatory Guide 1. Collection, Storage, and Maintenance
of Muclear Power Plant Quality
Assurance Records

Regulatory Guide Quality Assurance Requirements for
Control of Procurement of Items and
Services for Nuclear Power Plants




(9)

Regulatory Guide 1.144 Auditing of Quality Assurance
Programs for Nuclear Power Plants

Regulatory Guide 1.146 Qualification of Quality Assurance
Program Audit Personnel for Nuclear
Power Plants

Reference to the above Regulatory Guides (except Regulatory

Guides 1.30 and 1.38) is being made pending issuance of a evi-

sion to Regulatory Guide 1.28 that is under development

(Task RS002-5) and that will endorse ANSI/ASME NQA-1-1979,

"Quality Assurance Program Requirements for Nuclear Power

Plants”.

Clarification to Criterion 8

The subject Regulatory Guides have been integrated into PCE's
Nuclear Quality Assurance Program (PGI—OOIO)(Z). Compliance
with these Regulatory Guides is discussed in the Introduction
and Supplement 2 to PGE-8010. PGE-8010 has been approved by
the NRC in accordance with the requirements of 10 CFR 50.54.
PGE-8010 is being followed for all work now being done. Prior
to NRC approval of PGE-8010, work was done in accordance with
the QA Program reviewed by the NRC in such documents as
Appendix A to the PSAR and Sections 17.1 and 17.2 of the FSAR.
Based on this, the quality assurance requirements are

considered to be met.

Criterion 9

Continuous real-time display should be provided. The indica-
tion may be on a dial, digital display, CRT, or strip-chart
recorder.

Recording of instrumentation readout information should be pro-
vided for at least one redundant channel. 1If direct and
immediate trend or transient information is essential for
operator information or action, the recording should be
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(10)

(11)

continuously available on redundant dedicated recorders.
Otherwise, it may be continuously updated, stored in computer
memory, and displayed on demand. Intermittent displays such as
data loggers and scanning recorders may be used if no signifi-
cant transient response information is likely to be lost by

such devices.

4 on to Criterion 9

Recording of at least one channel, and continuous display is
addressed in Appendix 7.C. 1In this case, the report focuses
primarily on deviations from these design criteria.

Criterion 10

If two or more instruments are needed to cover a particular
range, overlapping of instrument span should be provided. If
the required range of monitoring instrumentation results in a
loss of instrumentation sensitivity in the normal operating
range, separate instruments should be used.

Clarification to Criterion 10

The report identifies only deviations, if any, from this design
criterion. Except where noted, a single range is used to moni-

tor a given parameter.

Criterion 11

Types A, B, and C instruments designated as Categories 1 and 2
should be specifically identified with a common designation on
the control panels so that the operator can easily discern that
they are intended for use under accident conditions.
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(12)

(13)

Clarification to Criterion 11

The recommendation of Criterion 11 was considered during the
human factors evaluation in connection with the Detailed Con-
trol Room Design Review for Trojan. It was concluded that
special identification of specific instrumentation on the con-
trol panels would contribute to visual noise and lead to opera-
tor confusion. Therefore such specific identification of
instruments will not be accomplished.

Criterion 12

The transmission of signals for other use should be through
isolation devices that are designated as part of the monitoring
instrumentation and that meet the provisions of Regulatory
Guide 1.97.

Clar cat to Criterion 12

Many of these instrumentation systems utilize isolators for
transnission of signals for other use. As identified in this
report, the displays often share circuits with non-Class 1E
equipment. The acceptability of this design is addressed in
this report. In any event, tl.ese isolation devices are desig-
nated as part of the instrumentation circuit, and they have
been reviewed for compliance with Category 1 requirements.

Criterion 13

Servicing, testing, and calibration programs should be speci-
fied to maintain the capability of the monitoring instrumenta-
tion. 1If the required interval between testing s less than
the normal time interval between plant shutdowns, a capability
for testing during power operation should be provided.



whenever means for removing chonnels from service are included
in the design, the design should facilitate administrative con-

trol of the access to such removal means.

The design should facilitate administrative control of the
access to all setpoint adjustments, module calibration adjust-
ments, and test points.

Periodic checking, testing, calibration, and calibration veri-
fication should be in accordance with the applicable portions
of Regulatory Guide 1.118, “"Periodic Testing of Electric Power
and Protection Systems", pertaining to testing of instrument
channels.

NOTE: Response time testing is not usually needed.

The location of the isolation device should be such that it

would be accessible for maintenance during accident conditions.

Clarification to Criterion 13

Sarvicing, testing, and calibration are not addressed fur any
given parameter in this report. Instead, this subject will be
discussed here as a Plant generic issue which applies to all

systems.

Servicing, testing, and calibration intervals have been speci-
fied for these instrument systems by the manufacturer. The
existing program has proved adequate to confirm the operability
of these systems.

Regulatory Guide 1.118 endorses, with some clarification,

1EEE 338-1977, "IEEE Standard Criteria for the Periodic Testing
of Nuclear Power Generating Station Safety Systems".

1EEE 338-1977 applies to safety systems and Regulatory

Guide 1.118 states the following:
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(14)

“"The term 'safety system' is used in IEEE Standard 338-1977
in many places. For the purpose of this guide, 'safety
system' should be understood to mean, collectively, the
electric, instrumentation and controls portion of the pro-
tection system; the protective action systems; and the
auxiliary or supporting features that must be operable for
the protection system and protective action system to per-
form their safety-related functions."

The provision of indication per Regulatory Guide 1.97 is not
considered a protective function. The indication of these
parameters is intended only to assist the operators in verify-
ing that other protective systems are operating as designed.
As such, indication circuits appear to be outside the scope of
Regulatory Guide 1.118.

All isolation devices associated with the subject instrumenta-
tion are located in mild environments and are accessible during

accident conditions.

Removal of channels from service and adjustments to circuits
are controlled by approved Plant procedures. The administra-
tive control of this equipment is in effect.

Criterion 14

The instrumentation should be designed to facilitate the recog-
nition, location, replacement, repair, or adjustment of mal-
functioning components or modules.

Clarification to Criterion 14

This criterion is not addressed in this report for any single
parameter. The Trojan instrumentation is maintained and tested
as discussed in the Clarification to Criterion 13. Equipment

designs do include provisions for testing and maintenance.



(15)

(16)

Criterion 15

The monitoring instrumentation design should minimize the
development of conditions that would cause meters, annuncia-
tors, 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.

The Trojan control room is currently undergoing a Detailed Con-
trol Room Design Review (DCRDR). Conditions which could lead
to operator confusion or misinterpretation are within the scope
of the DCRDR, and any recommendations for display relocation
will be evaluated by the DCRDR team. Future modifications to
the control room, including Regulatory Guide 1.97 modifica-
tions, will be subjected to a human factors analysis to deter-
mine the type and location of displays.

Criterion 16

To the extent practicable, the same instruments should be used
for 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.

C ficati to Crite

In general, Regulatory Guide 1.97-related indication is the
same indication used by the operators during normal operation.
It should be noted that some instrumentation may be useful only
during accident and post-accident conditions (eg, Containment
high-range radiation monitors, Containment wide-range pressure
monitors, etc). This instrumentation, which the operators may

not be as familiar with, has been located in a single panel
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referred to as C09, the post-accident monitoring panel. This
approach is believed to be the best mathod for providing this
infrequently used instrumentation to the operators.

(17) Cr 7

To the extent practicable, monitoring instrumentation 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.

Clarification to Criterion 17

Unless otherwise stated, the instrumentation listed in this
report directly measures the desired variables.

3.2.3 TIDENTIFICATION OF TYPE A VARTIABLES

Regulatory Guide 1.97 recommends the minimum number of Type B, C, D, and
E variables to be monitored by the control room operating personnel dur-
ing and following an accident. Type A variables are not listed in the
Regulatory Guide as they are Plant-specific and depend on the operations
chosen for planned manual action. This section discusses the identifica-
tion of Trojan Type A variables.

Type A variables are those variables to be monitored that provide the
primary information required to permit the control room operator to take
specific manual controlled actions for which no automatic contro) is pro-
vided and that are required for safety systems to accomplish their safety
functions for Design Basis Accident events. Primary information is
information that is essential for the direct accomplishment of the criti-
cal safety functions, and does not include those variables that are
associated with contingency actions that may also be identified in

written procedures.

3-17




The selection of Type A variables was based on a systems level review of
the Trojan Updated FSAR, Trojan training manuals, Trojan Emecrgency
Instructions, Trojan Functional Restoration Instructions, and design
drawings. The Trojan Type A variables with appropriate comments on
reasons for parameter selection as a Type A variable, are listed in
Table 3-1.

3.2.4 ACCIDENT MONITORING INSTRUMENTATION REVIEW
— . INTEGRATION WITH OTHER REGULATORY REQUIREMENTS

Supplement 1 to NUREG-0737 provides guidance for the improvement and/or
implementation of Emergency Operating Procedures (EOPs), Safety Parameter
Display System, Emergency Response Facilities (ERFs), DCRDR, and
Regulatory Guide 1.97. Supplement 1 to NUREG-0737 also requires these
five elements to be integrated. The intent of Supplement 1 to NUREG-0737
is to ensure emergency response personnel are provided with valid EOPs
which are based on reliably indicated parameters in order for them to
assess and mitigate or terminate an accident. The emergency response
personnel in the ERFs must have emergency procedures and reliable indica-
tion of Plant parameters to enable them to assess Plant conditions, and
on which they can base public protective actions.

The application of Regulatory Guide 1.97 criteria to accident monitoring
instrumentation utilized in the control room are primarily done in
support of the EOPs.




TABLE 3-1 Sheet 1 of 3
TROJAN TYPE A VARIABLES

Comments

RCS Hot-Leg
Temperature

RCS Cold-Leg
Temperature

RCS Wide-Range
Pressure

Core Exit
Thermocouples

Reactor Coolant System (RCS) hot-leg temperature indica-
tion is a primary parameter used for accident and post-
accident operator actions to initiate and maintain RCS
cooldown. It is a key parameter that serves as an
entry point for operator action to ensure maintenance
of natural circulation cooldown, provides temperature
indication for placing the Residual Heat Removal (RHR)
System in operation, signals actions for loss of
secondary heat sink, and is used to denote a point at
which other procedures must be referenced. RCS hot-leg
temperature indication is relied upon in most Trojan
Emergency Instructions (EIs) and many Functional
Restoration Instructions (FRIs). In addition, these
RTDs provide input to the Reactor Vessel Level
Instrumentation System (RVLIS) and the subcooling
margin monitor.

RCS cold-leg temperature is a primary parameter used
for accident and post-accident operator actions to
initiate and maintain RCS cooldown. Several Trojan Els
and FRIs rely on this parameter as an entry point for
operator action to ensure maintenance of natural
circulation cooldown, and to mitigate the effects of a
loss of secondary heat sink. In addition, these RTDs
provide input to the subcooling margin monitor.

Wide-range pressure indication provides primary
information that is required for all phases of accident
and post-accident monitoring. All Trojan EIs and many
FRIs rely on wide-range pressure indication for acci-
dent mitigation. The wide-range pressure transmitters
also provide input to the subcooling margin monitor,
RVLIS, Overpressure Mitigation Sy.tem (OMS), and RHR
System suction valve interlocks.

Core exit thermocouple indication is a key parameter
for accident and post-accident monitoring. The core
exit thermocouples also input to the subcooling margin
monitor. Almost all Trojan EIs rely on these thermo-
couples, and they are the primary parameter monitored
for entering FRI FR-C.1, "Response to Inadequate Core
Cooling”. The core exit thermocouples are the most
accurate indication of incore temperature when reactor
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Comments

Containment
Pressure

Refueling wWater
Storage Tank
Level

Pressurizer
Level

Steam Generator
Level

Steam Generator
Pressure

coolant pumps are not running, and provide temperature
indication to prevent formation of steam voids in the
vessel when depressurizing the RCS. The EIs and FRIs
repeatedly rely on indication of subcooling margin to
prevent an inadequate core cooling condition. The core
exit thermocouples must be available during and after
an accident to ensure that unambiguous indication of
inadequate core cooling exists.

Containment pressure is the primary parameter monitored
for evaluating Containment conditions. The EIs rely on
this parameter for determining the need for terminating
or reinitiating safety functions.

The refueling water storage tank (RWST) is the primary
source of water for Emergency Core Cooling Systems and
Containment spray. Low RWST level is the parameter
used to transfer Containment spray to recirculation
mode. EWST level provides information as to the
availability of this primary water source.

Pressurizer level is an important parameter that pro-
vides necessary information for termination and
reinitiation of safety injection in various EIs. Low
pressurizer level is also used as a means of initiating
certain steps in EIs. Pressurizer level indicationm,
when used in conjunction with other Type A parameters
for verification of subcooling margin, provides some
assurance of adequate vessel water level.

Steam generator level is a key parameter used in most
Emergency Instructions to determine availability of
heat sink and to verify adequate auxiliary feedwater
flow. Steam generator level is a primary indicator for
determination of tube rupture events.

Steam generator pressure is a key parameter used in the
Els for diagnosis of a steam generator tube rupture.
Pressure indication is used to verify required pressure
in the nonruptured steam generators and is used to
diagnose a loss of secondary coolant in conjunction
with a tube rupture.
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. Parameter Comments
Condensate The condensate storage tank is the primary water source
Storage Tank for the auxiliary feedwater pumps. Level indication is
Level

an impertant parameter used for determining the avail-
ability of water or the need to manually transfer suc-
tion to the Service Water System.




4.0 QUALIFICATION ASSESSMENT OF TROJAN
ACCIDENT MONITORING INSTRUMENTATION

This chapter provides a detailed assessment of the Trojan accident
monitoring instrumentation against the design criteria contained in
Revision 3 to Regulatory Guide 1.97.

Supplement 1 to NUREG-0737 requested that PGE submit a report for NRC
review describing how Trojan meets the requirements of Regulatory

Guide 1.97. Section 6.2 of Supplement 1 to NUREG-0737 recommends the
submittal of a table which includes information regarding instrument
range, environmental qualification, seismic qualification, quality
assurance, redundance and sensor location, power supply, location of
display, and modification schedule for each Type A, B, C, D, and E
variable shown in Regulatory Guide 1.97. Table 4-1 summarizes the
requested information and is consistent in organization with Table 3 (PWR
variables) of Regulatory Guide 1.97, Revision 3. The schedule for each
instrument indicates when the applicable Regulatory Guide 1.97 require-
ments, as described in Chapter 2 of this report, will be met. Proposed
upgrades to instrument systems to meet the intent of the Regulatory Guide
are listed in footnotes to Table 4-1. Complete, detailed descriptions of
the existing design and displays for all monitored parameters, along with
any deviations from the guidance contained in Regulatory Guide 1.97, are
contained in Appendix 7.C.

4.1 GENERAL NOTES FOR QUALIFIC.TION ASSESSMENT

Section 3.2.2 provides detailed PGE positions on each of the Regulatory
Guide 1.97 qualification criteria. This section provides a summary of
those positions as they apply to each category of information in

Table 4-1 requested by Section 6.2 of Supplement 1 to NUREG-0737:

(1) QA (Quality Assurance) - A “"yes" entry means that the provi-

sions of the PGE Quality Assurance Program, as clarified in
Section 3.2.2 of this report, are met.
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(2)

(3)

(4)

(5)

Instrument Range - Where the Regulatory Guide 1.97 and Trojan
instrument ranges are not directly comparable due to differ-
ences in units, the Trojan ranges meet or exceed the NRC ranges
unless otherwise noted.

Environmental Qualification - A "yes" entry means the instru-
ment is qualified in accordance with the qualification require-
ments of 10 CFR 50.49. Consistent with 10 CFR 50.49, Trojan is
not required to environmentally qualify equipment located in a
mild environment.

Seismic Qualification - A “yes" entry means that the instrumen-
tation system is considered seismically qualified from sensor
to display and meets, at a minimum, IEEE 344-1971, which is the
basis for plant licensing as discussed in Updated FSAR Sec-
tion 3.10. This "yes" is also subject to the Clarification to
Criterion 4 in Section 3.2.2.

Schedule - A "complete” entry means PGE considers the existing
instrument to be adequate for the intent of the Regulatory
Guide. A "month/year” entry is the current best-estimate of
the completion of the final configuration for the associated
instrument including redundancy, final displays, power sup-
plies, documentation of qualification, and official turnover to
operations. The schedules are based on anticipated time for
engineering, procurement and construction, accounting for Plant
outage schedules and other ongoing modification work. Equip-
ment delivery delays, environmental qualification test diffi-
culties, or other problems, however, may cause delays in these
schedules beyond our reasonable control. Most variables listed
are already measured with fully operational instruments; how-
ever, the instruments are not complete until they are
considered to meet applicable Regulatory Guide 1.97
requirements as described in this report.
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(6) Redundant - A "yes" entry means that a minimum of two redundant
electrically independent channels are provided up to and
including any isolation device. The display may be a common
multi-pen recorder or dual indicator.

(7) Power Supply - A "1E" entry means the instrument is powered
from a Class 1E bus or a Class 1lE battery-backed bus that is
powered from one of the ESF buses associated with the 4.16-kV,
480-V and 120-V preferred instrument a-c¢ and 125-V d-c systems.

(8) Location of Display - Specific locations of all displays and
recorders in the control room are listed in Appendixes 7.A and
7.B. A "yes" entry under TSC means the parameter may be moni-
tored in the Technical Support Center on a CRT.

4.2 QUALIFICATION COMPLIANCE OF RFFLUENT MONITORS AND
—IODINE AND PARTICULATE SAMPLING CAPABILITY

Regulatory Guide 1.97 specifies that Category 3 instrumentation “should
be of high-quality commercial grade and should be selected to withstand
the specified service environment”. Generally, the specified service
environment is the normal environment; however, for several Category 3
post-accident instruments at Trojan, it is appropriate to specify the
service environment as the post-accident environment. It was also con-
sidered appropriate to recategorize several post-accident instruments
from Category 2 to Category 3 on the basis of previous requirements
specified by NUREG-0737.

The instrumentation in question concerns the Post-Accident Sampling Sys-
tem (NUREG-0737, Item II.B.3), the noble gas effiuent monitors (II.F.1l.1),
and the iodine and particulate sampling capability (II.F.1.2). NUREG-0737
specifies environmental qualification requirements for the noble gas
effluent monitors. This requirement appears in Table II.F.1-1 and states
that "the instruments shall provide sufficiently accurate responses to
perform the intended function in the environment to which they will be
exposed during accidents”. WNUREG-0737 does not specify any environmental
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qualification requirements for the Post-Accident Sampling System or

iodine/particulate sampling capability.

Subsequent to NUREG-0737, 10 CFR 50.49 was promulgated and requires
environmental qualification of "certain post-accident monitoring equip-
ment” specified as Category 1 and 2 in Regulatory Cuide 1.97. The noble
gas effluent monitors are \listed in Regulatory Guide 1.97 as Categery 2.
The Post-Accident Sampling System and iodine/particulate sampling
capability are listed in Regulatory Guide 1.97 as Category 3.

The various environmental qualification requirements for thes aforemen-
tioned equipment are summarized in Table 4-2. With respect to the noble
gas effluent monitors, PGE has adopted the position that Regulatory
Guide 1.97 Category 3 design and qualifi.ation criteria will be applied
to this equipment. This position is justified on the basis that:

(1) Category 3 criteria are equivalent to the NUREG-0737 criteria
under which this equipment was installed.

(2) Effluent radiation monitors are not necessary for the safe

shutdown of the reactor, long-term core cooling, or Containment

of radiocactive material following an accident.

(3) More rigorous demonstration of envirommental qualification as
would be required by imposition of Category 2 criteria is not
justified by the importance of the safety function this equip-

ment performs.

The approach used to review the environmental qualification of the above

equipment is described in Section 5.3 of Topical Report Pcz-lozs(l).




TAB 4-1

ASSESSMENT OF REGULATORY GUIDE 1.97
TO TROJAN INSTRUMENTATION

Sheet ) of 37

Variable

Trojan

te ~1

Category

QA

Instrument Range
Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

EOF

Comments

Q -

Category

QA

Instcument Range
Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

EOF

Comments

BCS Pressure (A-3)

Category

QA

Instrument Range
Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

EOF

Commernts

1
Yes
50 to 700°F
Yes
Yes
Yes
1E
Continuous recording

1
Yes
S0 to 700°F
Yes
Yes
Yes
1B
Continuous indication

1
Yes
0 to 3000 psig
Yes
Yes
Yes
1E
Continuous indication

1
Yes
0 to 700°F
Yes
No
End of 1986 outage

Yes - See Appendix 7.C

1E
Continuous recording

Yes

(a]

(b]

1
Yes
0 to 700°F
Yes
¥o
End of 1986 outage

Yes - See Appendix 7.C

1E
Continuous indication

Yes

{a)

(e]

1
Yes
0 to 3000 psig
Yes
No
End of 1986 outage
No
1E
Continuous indication
Yes
[a)
(d4)
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TABLE 4-1
Variable _ERC Trojan
Core Exit Temp (A-4)
Category 1 1
QA Yes Yes
Instrument Range 200 to 2300°F 200 to 2300°F
Environmental Qualification Yes ¥o
Seismic Qualification Yes o
Schedule - End of 1987 outage
Redundant Yes No
Power Supply 1E Non-1E
Control Room Indication Continuous indication Plant computer
TSC - Yes
EOF - [a)
Comments [e]
Containment Pressure (A-5)
Category 1 1
QA Yes Yes

Instrument Range

Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

EOF

Comments

BWST Level (A-6)

Category

QA

Instrument Range
Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

EOF

Comments

0 to design pressure
(psig)
Yes
Yes
Yes
1B
Continuous indication

1
Yes
Top to bottom
Yes
Yes
Yes
1E
Continuous indication

-10 to 190 psig
(3.17 x design pressure)
Yes
No
End of 1987 outage
No
1E
Continuous indication
Yes
[a)
[£])

1
Yes
6 to 100%

Yes

No
Bnd of 1987 outage

Yes

1E
Continuous indication

Yes

[a)

(gl
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Variable NRC Trojan

Pressurizer Level (A-7)

Category 1 1

QA Yes Yes
Instrument Range Bottom to top 3.7 to 96.3%
Environmental Qualification Yes Yes

Seismic Qualification Yes No

Schedule ~ End of 1987 outage
Redundant Yes No

Power Supply 1E 1B

Control Room Indication Continuous indication Continuous indication
TSC - Yes

EOF - (a)
Comments - [hj
Steanm Generator Level (A-8)

Category 1 1

QA Yes Yes
Instrument Range From tube sheet to +7 to -41 ft (wide range)

separators +7 to -5 ft (narrow range)
Environmental Qualification Yes Wide range - WMo
Narrow range - Yes
Seismic Qualification Yes No
Schedule - End of 1987 outage
Redundant Yes Wide range - WMo
Narrow range - Yes

Power Supply 1E Wide range - No

Control Room Indication
TSC

EOF

Comments

Steam Generator Pressure (A-9)

Category
QA
Instrument Range

Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

EOF

Comments

Continuous indication

1
Yes
ATM to 20% above lowest
relief valve setting
Yes
Yes
Yes
1B
Continuous indication

Narrow range - 1E
Continuous indication
Yes
(a)

(i)

1
Yes
ATHM to 7% above lowest
relief valve setting
Yes
Yes
End of 1987 outage
No
1E
Continuous indication
Yeos
[a)
[j!
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IABLE 4-1
Variable NRC ik Trojan

Condensate Storage Tank Level (A-10)

Category 1 1

QA Yes Yes
Instrument Range Plant-specific 1.8 to 97.6%
Environmental Qualification Yes Yes

Seismic Qualification Yes No

Schedule - End of 1987 outage
Redundant Yes No

Power Supply 1E Non-1E
Control Room Indication Continuous indication Continuous indication
TSC - Yes

ROF - [a)

Comments - (k]
Beutron Flux (B-1)

Category 1 1

QA Yes Yes
Instrument Range 10~ to 100% full power 10-? to 200% full power
Environmental Qualification Yes No

Seismic Qualification Yes Mo

Schedule - End of 1987 outage .
Redundant Yes No

Power Supply 1E 1E

Control Room Indication Continuous indication Continuous indication
TSC - Yes

BOF - [a]

Comments - {1}
Control Rod Position (B-2)

Category 3 3

QA No ¥o
Instrument Range Full in or not full in Actual position indica-

tion from bottom to top

Environmental Qualification No No

Seismic Qualification No No

Schedule - Complete
Redundant No No

Power Supply - -

Control Room Indication Continuous indication Continuous indication
TSC - No

BOF - [a]
Comments - Comply




Sheet 5 of 37

Trojan

Category

QA

Instrument Range
Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

EOF

Comments

RCS Cold-Les Water Temp (B-4)

Category

QA

Instrument Range
Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

EOF

Comments

RCS Hot-Leg Water Temp (B-5)

Category

QA

Instrument Range
Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

EOF

Comments

0 to

‘g EEgE.
i

Continuous indication

1
Yes
S0 to 700°F
Yes
Yes
Yes
1E
Continuous indication

1
Yes
50 to 700°F
Yes
Yes
Yes
18
Continuous indication

This instrument does not
exist at Trojan. See
Appendix 7.C for discussion.

1
Yes
0 to 700°F
Yes
No
End of 1986 outage

Yes - See Appendix 7.C

1B
Continuous indication

Yes

(a)

(e]

1
Yes
0 to 700°F
Yes
No
End of 1986 outage

Yes - See Appendix 7.C

1E
Continuous indication

Yes

(a]

(v)
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TABLE 4-1
Variable _NRC Irojan
BRCS Cold-Leg Water Temp (B-6)
Category 1 1
QA Yes No
Instrument Range 50 to 700°F 0 to 700°F
Environmental Qualification Yes Yes
Seismic Qualification Yes No
Schedule - Bnd of 1986 outage
Redurdant Yes Yes - See Appendix 7.C
Power Supply 1E -
Control Room Indication Continuous indication Continuous indication
TSC - Yes
EOF - [a]
Comments - (e]
RCS Pressure (B-7)
Category 1 1
QA Yes Yes
Instrument Range 0 to 3000 psig 0 to 3000 psig
Environmental Qualification Yes Yes
Seismic Qualification Yes ¥o
Schedule - End of 1986 outage
Redundant Yes No
Power Supply 1E 1B
Control Room Irdication Continuous indication Continuous indication
TSC - Yes
BOF - (a)
Comments - (4]
Core Exit Temp (B-8)
Category 1 1
QA Yes Yes
Instrument Range 200 to 2300°F 200 to 2300°F
Environmental Qualification Yes No
Seismic Qualification Yes No
Schedule B End of 1987 outage
Redundant Yes No
Power Supply 1E Non-1E
Contro) Room Indication Continuous indication Plant computer
TSC - Yes
EOF - [a]

Comments

-

[e]
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Category
QA
Instrument Range

Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication

TSC

EOF

Commants

Resrees of Subcooling (B-10)

Category

QA
Instrument Range

Environmental Qualification
Seisuic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

EOF

Comments

BCS Pressure (B-11)

Category

QA

Instrument Range
Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

EOF

Comments

Trojan

1
Yes
Bottom of hot
top of vessel
Yes
Yes
Yes
iE
Continuous indication

2
Yes
200°F subcooling to
35°F superheat
Yes
No

No
Highly reliable
Continuous indication

1
Yes
0 to 3000 psig
Yes
Yes
Yes
1E
Continuous indication

1
Yes
Bottom of core to top of
vessel (RVLIS)
Yes
Yes
Complete
Yes
1E
Continuous indication
Yes
(a]
Comply, however not yet
operational. See
Appendix 7.C for discussion.

2

Yes
200°F subcoeling to
2000*F superheat

No

No
See Appendic 7.C for
discussion.

No

1E

Continuous indication

Yes

[a)
Being resolved as
NUREG-0737 issue. See
Appendix 7.C for discussion.

1
Yes
0 to 3000 psig
Yes
No
End of 1986 outage
No
12
Continuous indication
Yes
[a)
(4)
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TABLE 4-1
Varisble NRC Trojan
Containment Sump Water Level (B-12)
Category 1 (wide range) 1 (wide range)
2 (narrow range) 2 (narrow range)
QA Yes Yes

Instrument Range

Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

EOF

Comments

Containment Pressure (B-13)
Category
QA
Instrument Range

Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

EOF

Comments

Containment Isolation Valve Position
(B-14)

Category

QA

Instrument Range
Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

BOF

Comments

Plant-specific (wide
range) - Top to bottom
of sump (narrow range)
Yes
Yes
Yes
1E
Continuous indication

1

Yes
0 to design pressure
(psig)

Yes

Yes

Yes

1E

Continuous indication

1

Yes
Closed - Not closed

Yes

Yes

Yes

1E
Continuous indication

0 to 188" (wide range)
0 to 32" (narrow range)
Yes
No
End of 1987 outage
Ho
1E
Continuous indication
Yes
(a)
[m]

1
Yes
-10 to 190 psig
(3.17 x design pressure)
Yes
No
End of 1987 outage
No
1E
Continuous indication
Yes
[a)
()

1
Yes
Closed - Wot closed
Various
Various
End of 1987 outage
Various
Various
Various
Varioue
(a)
See Appendix 7.C for

qualification status of

each valve. (1) .
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Vaciable . MRC JIrojan
Containment Pressure (B-15)
Category 1 1
QA Yes Yes

Instrument Range

Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

BOF

Comments

Core Exit Temperature (C-1)

Category

QA

Instrument
Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

EOF

Comments

Radiation Level in Circulating Primary

Coolant (C-2)

Category
QA
Instrument Range

Environmental Qualiflcation
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

ROF

Comments

-5 to design pressure
(peig)
Yes
Yes
Yes
1E
Continuous indication

1
Yos
200 to 2300°F
Yes
Yes
Yes
1E
Continuous indication

1

Yes
1/2 Tech Spec limit to
100 X Tech Spec limit

Yes

Yes

Yes

18
Continuous recording

~10 to 190 psig
(3.17 x design pressure)
Yes
No
End of 1987 outage
No
1E
Continuous indication
Yes
[a]
(€)

1
Yes

200 to 2300°F
No
No

End of 1987 outage
¥o
Non-1E

Plant computer
Yeas
[a)
(e]

This instrument does not
exist at Trojan. See
Appendix 7.C for discussion,
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TABLE 4-1
Variable NRC JIrojan

Analysis of Primary Coolant (C-3)

Category 3 3

QA No No
Instrument Range 10 uCi/ml to 10 Ci/ml Various
Bnvironmental Qualification No No
Seismic Qualification No No
Schedule - Complete
Redundant No No

Power Supply - -
Control Room Indication Continuous recording No

TSC - No

EOF - (a]
Comments - Post-Accident Sampling

System complies. See
Appendix 7.C for discussion.

RCS Pressure (C-4)

Category 1 1

QA Yes Yes
Instrument Range 0 to 3000 psig 0 to 3000 psig
Environmental Qualification Yes Yes
Seismic Qualification Yes No
Schedule - End of 1986 outage
Redundant Yes No

Power Supply 1 1E
Control Room Indication Continuous indication Continuous indication
TSC - Yes

EOF - [a])
Comments - (4]
Containment Pressure (C-5)

Category 1 1

QA Yes Yes

Instrument Range

Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

EOF

Comments

-5 psig to design
pressure (psig)
Yes
Yes
Yes
ie
Continuous indication

~10 to 190 psig
(3.17 x design pressure)
Yes
No
End of 1987 outage
No
1E
Continuous indication
Yes
[a]
(f)
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Variable

Containment Sump Water Level (C-6)

Category

QA
Instrument Range

Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

EOF

Comments

Containment Aces Radistion (C-7)

Category

QA

Instrument Range
Environmental Qualification
Seismic Qualification
Schedule

Redundant

Powar Supply

Control Room Indication
TSC

BOF

Comments

Effluent Radiocactivity Noble Gas
Effluent From Condenser Air Removal

System Exhaust (C-8)

Category

QA

Instrument Range
Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

EOF

Comments

1 (wide range)
2 (narrow range)
Yeas
Plant-specific (wide
range) - Top to bottom
of sump (narrow range)
Yes
Yes
Yes
4
Continuous indication

3
No
104 R/hre
No
¥o

No

Continuous recording

3
No
10°% to 102 ucCi/ec
No
No

Wo

Continuous recording

1 (wide range)
2 (narrow range)
Yes
0 to 188" (wide range)
0 to 32" (narrow range)

Yes
No
End of 1987 outage
No
1E
Continuous indication
Yes
[a]
(m]

3
Yes
1 te 107 R/he
No
Yes
Complete
Yes
1B
Continuous recording
Yes
(a)
Comply

[a]
NUREG-0737 action. See

Appendix 7.C for discussion.
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IABLE 4-1
Vaciable NRC Irojan
RCS Pressuce (C-9)
Category 1 1
QA Yes Yes
Instrument Range 0 to 3000 psig 0 to 3000 psig
Environmental Qualification Yes Yes
Seismic Qualification Yes No
Schedule - End of 1986 outage
Redundant Yes No
Power Supply 1B 1E
Control Room Indication Continuous indication Continuous ‘ndication
TSC - Yes
EOF - (a)
Comments (d]
Containment Hydrogen Concentration (C-10)
Category 1 1
QA Yes Yes
Instrument Range 0 to 10 vol% 0 to 10 voi% low range
0 to 30 vol% high range
Environmental Qualification Yes Yes
Seismic Qualification Yes No
Schedule - End of 1987 outage
Redundant Yes ¥o
Power Supply 1k 1E
Control Room Indication Continuous recording Continuous recording
TSC - Yes
BOF - (a]
Comments fo]
Containment Pressure (C-11)
Category 1 1
QA Yes Yes

Instrument Range

Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

EOF

Comments

-5 paig to 3 x design
pressure (peig)
Yes
Yeos
Yes
1E
Continuous indication

~10 to 190 psig
(3.17 x design pressure)
Yes
No
End of 1987 outage
No
1E
Continuous indication
Yes
[a)
[£])
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Variabie

Treojan

Containment Effluent Radiocactivity
Noble Gases From Identified Release

Points (C-12)

Category

QA

Instrument Range
Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

EOF

Comments

gffluent Badiosctivity - Noble Gases (C-13)

Category

QA

Instrument Range
Environmental Qualification
Selsmic Qualification
Schedule

Redundant

Power supply

Control Room Indication
TSC

EOF

Comments

RMR System Flow (D-1)

Category

QA

Instrument Range
Environmental Qualification
Seismic Qualification
Schedule

Redundant

Powar Supply

Control Room Indication
T8C

[ 10) 4

Comments

F
Yes
10~¢ to 102 uci/ee
Yes
No
Ho
Highly reliable
Continuous indication

2
Yes

10-% to 102 uci/ee
Yes
¥o

No
Highly reliable
Continuous indication

2
Yeos

0 to 110% design flow

Yeos
No
Ho
Highly reliable

Continuous indicatlion

(a)
NUREG-0737 action. See
Appendix 7.C for discussion.

(a]
NUREG-0737 action. See
Appendix 7.C for discussion.

2
Yes
0 to 167% design flow
Yes
No
Comp lete
¥o
1B
Continuous indication
Yos
(a)
Comply




Sheet 14 of 37 .

TABLE 4-1
_Yariable . NRC Trojen
RHR Heat Exchanger Outlet Temp (D-2)
Category 2 2
QA Yes Yes
Instrument Range 40 to 350°F 50 to 400°F
Environmental Qualification Yes Yes
Seismic Qualification No No
Schedule - Complete
Redundant ¥o Mo
Power Supply Highly reliable 1E
Control Room Indication Continuous indication Continuous indication
TSC - Yes
EOF - [a)
Comments - Comply
Accumulator Tank Level end Pressuce (D-3)
Category 2 2
QA Yes Yes
Instrument Range 10 to 90% vol 53 to 79% vol
0 to 750 psig 0 to 700 psig
Environmental Qualification Yes No
Seismic Qualification No No
Schedule - End of 1987 outage
Redundant No No
Powaer Supply Highly reliable 1E
Control Room Indication Continuous indication Continuous indication
TSC - Yes
BOF - (a)
Comments - (p)
Accumulator Isolation Valve Position
(D-4)
Category 2 2
QA Yes Yes
Instrument Range Closed or open Closed or open
Environmental Qualification Yes No
Seismic Qualification No No
Schedule - End of 1987 outage
Redundant ¥o ¥o
Power Supply Highly reliable 1E
Control Room Indication Continuous indication Continuous indication
T8C - Yeos
EOF - [a)

Comments
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Variable

Boric Acid Charging Flow (D-5)

Category

QA

Instrument Range
Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

EOF

Comments

HPSI Flow (D-6)

Category

QA

Instrument Range
Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

JOF

Comments

LRI Flow (P-7)

Category

QA

Instrument Range
Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

RO¥

Comments

2
Yes
0 to 110% design
Yeas
No
No
Highly reliable
Continuous indication

2
Yes
0 to 110% design
Yes
No
No
Highly reliable
Continuous indication

2
Yos
0 to 110% design
Yes
Mo
No
Highly reliable
Continuous indication

)
Yes
0 to 267% design flow
Yes
No
Complete
No
1E
Continuous indication
Yes
(a]
Comply

2
Yes
0 to 267% design flow
Yes
No
Complete
No
1E
Continuous indication
Yes
(a]
Comply

2
Yes
0 to 123% design flow
Yes
Mo
Comp leta
Mo
1E
Continuous indication
Yes
[a)
Comply
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Instrument Range

Enviconmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
T8C

BO¥

Comments

Closed - Mot closed

Yes
¥o
No
Highly reliable
Continuous indication

TABLE 4-1
Vacriable NRC Trojan

BWST Level (D-8)

Category 2 1

QA Yes Yes
Instrument Range Top to bottom 6 to 100%
Environmental Qualification Yes Yes
Seismic Qualification ¥o No
Schedule - End of 1987 outage
Redundant No Yes
Power Supply Highly reliable 1E
Control Room Indication Continuous indication Continuous indication
TSC - Yes

BOF - [a)
Comments (sl
Reactor Coolant Pump Status (D-9)

Category 3 3

QA No ¥o
Instrument Range Motor current 0 to 400 amps
Environmental Qualification No Mo
Seismic Qualification N¥o Ho
Schedule - Complete
Redundant Wo No
Power Supply - -
Control Room Indication Continuous indication Continuous indication
TSC - Yes

BO¥ - (a)
Comments - Comply
Primary System PORV and

Category 2 2

QA Yeos Yes

Closed - Not closed (PORV)
<1 to 100% flow (safety
valves)
Yes
No
End of 1987 outage
No
1B
Continuous indication
No
(a]
(q])
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Variable

Trojan

Pressurizer Level (D-11)

Category

QA

Instrument Range
Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication

TSC

Category

QA

Instrument Range
Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indicaticn

TSC

Category

QA

Instrument Range
Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

EOF

Comments

1
Yes
Bottom to top
Yes
Yes
Yes
1E
Continuous indication

2
Yes
Electric current
Yes
No
No
Highly reliable
Continuous indication

3
No
Top to bottom
No
No

Mo

Continuous indication

1
Yes
3.7 to 96.3%
Yes
No
End of 1987 outage
No
1E
Continuous indication
¥o
(a)
(h]

2
Yes
0 to 800 amps

Yes

No
Complete

No

Highly reliable
Continuous indication

No

(a)
Comply

3
Mo
6 to 94% level
No
No
Complete
No
1E
Continuous indication
Yes
[a)
Comply
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Variable NRC Trojan

Quench Tank Temp (D-14)

Category 3 3

QA No No
Instrument Range 50 to 750°F 0 to 300°F
Environmental Qualification No No

Seiemic Qualification No No
Schedule - Comp lete
Redundant No No

Power Supply - 1E

Contro! Room Indication Continuous indication Continuous indication
TSC - Yes

EOF - [a)
Comments - Comply
Quench Tank Pressure (D-13)

Category 3 3

QA No No
Instrument Range 0 to design pressure 0 to 100 psig (design

pressure)

Environmental Qualification No No

Seismic Qualification No No
Schedule - Complete
Redundant No No

Fower Supply - 1E

Control Room Indication Continuous indication Continuous indication
TSC - Yes

EOF - [a)
Conments - Comply
Stean Generator Level (D-16)

Category 1 1

QA Yes Yes
Instrument Range From tube sheet to +7 to -4l ft (wide range)

separators +7 to -5 ft (narrow range)
Buvironmental Qualification Yes Wide renge - No
Narrow range - Yes
Seismic Qualification Yes No
Schedule - End of 1987 outage
Redundant Yes Wide range - No
Narrow range - Yes

Power Supply 1E Wide range - No

Control Room Indication
TSC

BOF

Comment s

Continuous indication

Narrow range - 1E
Continuous indication
Yes
[a)

(i)
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Variable NRC = Irojan
Steam Generator Pressure (D-17)
Category 2 1
QA Yes Yes

Instrument Range

Environmental Qualification

Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

EOF

Comments

Secondary System

Safety/Relief Valve Position or

Category
QA
Instrument Range

Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

EOF

Comments

Haln Feedwater Flow (D-19)

Category

QA

Instrument Range
Envicronmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

EOF

Comments

ATM to 20% above lowest
relief valve setting
Yes
No
No
Highly reliable
Continuous indication

-
-

2
Yes
Closed - Not closed

Yes
No
Wo
Highly reliable
Continuous indication

3
Mo
0 to 110% design
No
No

Continuous indication

ATHM to 7% above lowest
relief valve setting
Yes
No
Bnd of 1987 outage
No
1E
Continuous indication
Yes
[a)
(il

2
Yes
Main steam flow
0 to 4.8 X 10° 1b/he
Yes
No
Complete
No
Highly reliable
Continuous indication
Yes
(a)
Comply

T

0 to 126% design flow

Complete
No

Continuous indication
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TABLE 4-1
Variable NRC Trojan

AW Flow (D-20)

Category 2 2

QA Yes Yes
Instrument Range 0 to 110% design flow 0 to 205% design flow
Environmental Qualification Yes Yes
Seismic Qualification No No
Schedule - Comp lete
Redundant No No

Powar Supply Highly reliable Highly reliable
Control Room Indication Continuous indication Continuous indication
TSC - Yes

EOF - [a])
Comments - Couply
Condensate Storage Tank Water Level

D-21)

Category 1 1

QA Yes Yes
Instrument Range Plant-gspecific 1.8 to 97.6%
Environmental Qualification Yes Yes
Seismic Qualification Yes No
Schedule - End of 1987 out .g:
Redundant Yes No

Power Supply 1B Non-1E
Control Room Indication Continuous indication Corntinuous indication
TSC - Yes

BOF - [a)
Comments - (k]
Containment Spray Flow (D-22)

Category 2 2

QA Yeos Yes
Instrument Range 0 to 110% design 0 tn 300 peig (pressure

only)

Environmental Qualification Yeos Yes
Seismic Qualification Wo No
Schedule - Complete
Redundant Mo No

Power Supply Highly reliable 1E
Control Room Indication Continuous indication Cont inuous indication
T8C - Yeos

EOF - [a)
Comments - Comply
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Vaciable MRC Trojan

Heat Removal by the Containment Fan

Heat Removal System (D-23)

Category 2 2

QA Yeas Yes
Instrument Range Plant-upecific On-Off indicating light
Environmental Qualification Yes Yes
Seismic Qualification Wo No
Schedule - Complete
Redundant No No

Power Supply Highly reliable Highly reliable
Control Room Indication Continuous indication Continuous indication
TSC - Yes

RO¥ - (a)
Comments Comply
Containment Atmosphere Temperature (D-24)

Category 2 2

QA Yes Yes
Instrument Range 40 to 4A00°F 0 to 300°F
Environmental Qualification Yes No

Seismic Qualification No No
Schedule - End of 1987 outage
Redundant No No

Power Supply Highly reliable Highly reliable
Control Room Indication Continuous indication Continuous indication
TsC - Yeos

Bor - [a)
Comments - [r]
Containment Sump Water Temperature (D-25)

Category 2

QA Yeou

Instrument 50 to 250°r

Environmental Qualification Yes

Seismic Qualification ¥o

Schedule e

Redundant No

Power Supply Highly reliable

Control Room Indication Continuous indication

TsC -

BO¥

Comment s This instrument does not

exist at Trojan. See
Appendix 7.C for discussion.
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IABLE 4-1
Vacriable NRC Irojan

Makeup Flow-In (D-26)

Category 2 2

QA Yes Yes
Instrument Range 0 to 110% design 0 to 200% design flow
Environmental Qualification Yes Yes

Seismic Qualification No No
Schedule - Complecte
Redundant Mo No

Power Supply Highly reliable 1E

Control Room Indication Continuous indication Continuous indication
T8¢ - Yes

BO¥ - (a]
Comments Comply
Letdown Flow-Out (D-27)

Category 2 2

QA Yes Yes
Instrument Range 0 to 110% design 0 to 166% design flow
Environmental Qualification Yeas Yes

Seismic Qualification No o
Schedule - Complete
Redundant No No

Powar Supply Highly reliable 1E

Control Room Indication Continuous indication Contlinuous indication
TS8C - Yes

EOF - (a)
Comments - Comply
Yolume Control Tank Level (D-28)

Category 2 2

QA Yos Yes
Instrument Range Top to bottom 18 to 2% volume
Environmental Qualification Yes Yes

Seismic Qualification No No
Schedule - Complete
Redundant Mo No

Power Supply Highly reliable 18

Control Room Indication Continuous indication Continuous indication
TSC - Yesn

BOF - (a)
Comments - Comply




Variable

Component Cooling Water Temp to ESF
System (D-29)

Category

QA

Instrument Range
Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
T8C

»OF

Comments

Component Cooling Water Flow to ESF
System (D-30)

Category

QA

Instrument Range
Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

EO¥

Comments

High-Level Radioactive Liquid Tank
Level (D-31) ——

Category

QA

Instrument Range
Environmental Qualification
Selsmic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
T8C

| 0] 4

Comments

Sheet 23 of 137

2
Yes
40 to 200°F
Yeos
No
Ko
Highly reliable
Continuous indication

7
Yeos
0 to 110% design
Yeos
No
No
Highly reliable
Continuous indlcation

)
No
Top to bottom
No
No

No

Continuous indlication

2
Yes
0 to 300°F
Yes
No
Complete
Mo
Highly reliable
Continuous display on demand
Yes
(a)
Comply

This instrument does not
exist at Trojan See
Appendix 7.C for discussion

3
No
13.6 to 100%
No
No
Complete
No

Continuous indication
You
(a)
Comply
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TABLE 4-1
Vaciable MRC Irojen
Radiocactive Gas Holdup Tank Pressure
B=32)
Category 3 3
QA Mo No

Instrument Range

Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication

TSC
gor¥
Cowment s

Emecrgency Ventilation Damper Position
(R=23)

QA
Instrument Range

Environmental Qualification
Seismic Qualification
Schedule
Redundant

| Power Supply

| Control Room Indication
TSC
RO¥
Comments

0 to 150% design

Continuous indication

2
Yon
Open - Closed
Yes
o
No
Highly reliable
Continuous indication

0 to 160% design waste gas
decay tank
0 to 40% design waste gas
surge tank

No

No

Complete
No

Yes (on demand) was'e gas
decay tank
Yes waste gas surge tank
Yes
(a)
Comply

2

Yeos
Open - Closed
(Cv-1 only)

Yosu

No

Comp lete
No

Highly reliable
Continuous indication
Wo
()
Comp late
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Naciable MRC Irojan

Status of Standby Power and Other

Enecay Sources lmportant to Safety (D-34)

Category 2 2

QA Yes Yes
Instrument Range Voltages, currents, Voltage and current

pressures

Environmental Qualification Yes Yeos

Seismic Qualification No No
Schedule - End of 1986 outage
Redundant No No

Power Supply Highly reliable Highly reliable
Control Room Indication Continuous indication Various

TSC - Yes

BO¥Y - [a)
Comments - See Ano.ﬂ? 71.C for

discussion. (9]

Containment Area Radiation
Hish Raose (B-0)

Category 1 1

QA Yos Yes
Instrument Range 1 to 107 R/he 1 to 107 R/he
Environmental Qualification Yeou No

Selsmic Qualification Yeou Yes
Schedule - End of 1985 or 1986 outage
Redundant Yes No

Power Supply e 1B

:““ Room Indication Continuous recording Cont inuous recording

- Yes

Radiation Exposure Rate
(inside Buildings) (B-2)

Category

QA

Instrument Range
Environmental Qualification
Selemic Qualification
Schedule

Redundant
Power Supply

Control Room Indication

Yes
10°1 to 10* R/he

Continuous recording

()
(t)

3

Yes
1071 to 10* /e
N
No

Comp lete
No

1K

Continuous recording
You
[a)

Comply
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Variable NEC JIrojan
Containment or Purge Effluent - Noble
Gas and Vent Flow Rate (E-3A)
Category 2 -
Yes -

Instrument Range

Environmental Qualification
Selsmic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

BO¥

Comments

Reactor Shield Building Annulus - Noble
Gas and Vent Flow Rate (If In Design)

(B-38)

Category
QA
Instrument Range

Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

BO¥
Comments

10~ to 10% uciszee
0 to 110% flow
Yes
No

Highly reliable
Continuous recording

2
Yes
0~ to 10* uci/ee
to 110% flow
Yes
¥o
Wo
Highly reliable
Continuous recording

1
0

(a)
NUREG-0737 action. See |
Appendix 7.C for discussion.

Not in design.
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Variable NRC Trojan
Auxiliary Guilding - Noble Gas and Vent
Flow Rate (E-3C)
Category 2 -
QA Yes .
Instrument Range 106 to 103 ucisee -

0 to 110% flow

Environmental Qualification Yes
Seismic Qualification No -
Schedule - =
Redundant No -
Power Supply Highly reliable -
Control Room Indication Continuous recording -
TSC - -
EOF - [a]
Comments - NUREG-0737 action. See

Appendix 7.C for discussion.
Condenser Air Removal System EXH -

Hoble Gas and Vent Flow Rate (E-3D)
Category 2 -
. QA Yes “
Instrument Range 1078 to 10% ucisee -

0 to 110% flow
Environmental Qualification Yes -
Seismic Qualification ¥o -
Schedule - -
Redundant ¥o -
Power Supply Highly reliable -
Control Room Indication Continuous recording -
TSC - -
EOF - (a]
Comments - NUREG-0737 action. See

Appendix 7.C for discussion.
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IABLE 4-1
Vaciable NRC Trojan
Common Plant Vent - Noble Gas and v.at'.
Flow Rate (E-JE) .
Categorv 2 -
QA Yes -

10-6 to 103 uci/ee
0 to 110% flow

Instrument Range

Environmental Qualification Yes
Seismic Qualification No
Schedule -
Redundant No

Power Supply Highly reliable

Control Room Indication Continuous recording
TSC -
EOF -
Comments -

Vent From S/G Safety Relief Valves of

Atmosphecic Dump Valves - Noble Gas (E-3F)
Category 2
QA Yes

19-1 to 103 uci/ee

0 to 110% flow
Environmental Qualification Yas

Seismic Qualification No
Schedule -
Bedundant No

Power Supply Highly reliable
Control Room Indication Continuous recording
TSC -

EOF -
Comments -~

Instrument Range

[a)
NUREG-0737 action. See
Appendix 7.C for discussion.

[a]
WUREG-0737 action. See
Appendix 7.C for discussion.
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Variable NRC Trojan
All Other Identified Release Points -
Noble Gas and Vent Flow Rate (E-3C)
Category 2 -
QA Yes i

Instrument Range

Envirornmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

EOF

Comments

All Identified Plant Release Pcints
Pacticulates and Halogens (E-4)

Category
QA
Instrument Range

Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Contrel Room Indication
TSC

BOF

Comments

Airborne Radiohalogens and Particulates

{E-5)

Category

QA

Instrument Range
Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indicatica
TSC

EOF
Comments

10-6 to 102 ucis/ece
0 to 110% flow
Yes
¥o
No
Highly reliable
Continuous recording

3

¥o
103 to 102 uci/ee
0 to 110% iiuw

¥o

No

Not required (portabdle)

3
No
10-? to 103 ucisee
No
No

Not required (portable)

[a]
HUREG-0737 action. See
Appendix 7.C for discussion.

[a]
NUREG-0737 action. See
Appendix 7.C for discussion.

3
No
10-? to 10-3 pciszee

No

No
Complete

Ho
Portable

No

[a)
Comply
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TABLE 4-1
Variable NRC Trojan
Plant and Environs Radiation (E-6)
Category 3 3
QA No No

Instrument Range

Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

EOF

Comments

Plant and Environs Radioactivity (E-7)

Category
QA
Instrument Range

Environmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication

TSC

EOF

Comments

Wind Direction (E-8A)

Category

QA

Instrument Range
BEnvironmental Qualification
Seismic Qualification
Schedule

Redundant

Power Supply

Control Room Indication
TSC

EOF

Comments

10-3 to 10* k/hr photon

103 to 10* rad/hr
beta and low energy
photons

No
Wo

No

Not required (portable)

3
¥o

Isotopic analysis

Mot required (portable)

3
No
[u]
No
N»

No

Continuous indication

5 x 1073 to 2 x 104 R/hr
photon

2.5 x 1074 to 2 x 10% rad/hr

beta
(Appendix 7.C contains com-
plete breakdown of ranges)
No
No
Complete
No
Portable
No
[a)
Comply

3
No
Post-Accident Sampling
System
No
No
Complete
No
Portable
No
[a]
Comply

§8cfe

Complete
No
Continuous indication
Yes
(a)

Comply



TABLE 4-1 Sheet 31 of 37

Vaciable NRC Trojan _

Wind Speed (E-8B)

Category 3 3

QA ¥o No
Instrument Range ful [u]
Environmental Qualification No No
Seismic Qualification No No
Schedule - Complete
Redundant No No
Power Supply - i
Control Room Indication Continuous indication Continuous indication
TSC - Yes
EOF - [a)
Comments - Comply
Estimation of Atmospheric Stability (E-8C)

Category 3 3

QA No ¥o
Instrument Range [u] (u]
Environmental Qualification No No
Seismic Qualification No No
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