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AFPENDIX 1D

ASSESSMENT OF
REGULATORY GUIPDE 1.97, REVISION 2
AGAINST GESSAR II DESIGN

{
1D.1 SUMMARY

This report provides an assessment of the 238 Nuclear lsland
design described by GESSAR II against the guidelines of Regulatory
Guide 1.97, Revision 2, dated December 1980, "Instrumentation for
Light Water Cooling Nuclear Power Plant to Assess Plant and Envir-
onmental Conditions Durinﬁ and Following an Accident." Any -..odi-
fications tc GESSAR required by implementation of changes
identified By this agssessment are under review.

1D.1.1 Introduction

Regulatory Guide 1.97 describes a method acceptable to the NRC
staff for compliance with the Commission's regulation to provide
instrumen‘tion to nconitor plant variables in systems during and
followirg ar accident Lt light water cooled nuclear power plants.
Although the ‘ntent of the egulatory Guide has been met, several
exccptions have been made tc the Regulatory Guide as written.
These exceptions a*d .heir pases are discussed furti:€r in this
report. These exceptions are viewed as acceptable means to imple-

ment the guide's intent.

All variables identified by the requlatory guide ar# identified in
this report. Table 1D-1 summarizes these variables. ITowever,
since some variables are outside of the 238 Nuclear island scope,

they are left for the Applicant to assess.

1D.1-1
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1D.1.1 Introduction (Continued)

Since there are other modifications being made to address post-
TMI changes (Appendix 1A), the assessment makes use of the exist-
ence of these changes and does not repeat a description of them

here.
1D:1:.8 Objquigg

This assessment is conducted in three stages. The first stage
develops an implementation position which defines the specific
requirements against which eact variable is assessed. The imple-
mentatioi ﬁbsition is included as Attachment A and is discussed
in S t.Section 1D.2.1.

The second stage of the assessment defines the Type A variables.
These variables are identified from a review of design basis
accidaents in Chapter 15 and the Emergency Procedure Guidelines.
A more detailed discussion of the Type A variables is given in
Subsection 1D.2.2,

The third stage of thz assessment is a review of each variable
shown on Table 1D-1. For this review, statements are provided
to either justify the current design or to provide a conceptual
definition of cbiiges necessary to comply with the regulatory guide.

These discussions may be found in Subsection 1D.2.3.
1D.1.3 Conclusions

Table 1D-2 summarizes the results of the assessment. The degree
of compliance is shown by the information in the table and the

accompehying remarks.

Table 1D-2 shows that the 238 Nuclear Island, as modified by the
recommendations under review as a result of this assessment, fully

complies with the intent of Regulatory Guide 1.97, Revision 2.

1D.1-2
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1D.2 ASSESSMENT

1D.2.1 Implementation Position

The implementation position defines the requirements of the
regulatory guide as modified by GE to represent an acceptable
means to implement the intent of the regulatory guide. The
implementation document is included as Attachment A.

The implementation position is organized in the same manner as
Section C of the regulatory guide. Where other documents have
been referenced in the guide, th: reference material is included
instead. Where an exception or modification to the guide has been
made, the information has been included in brackets. Discussion
of these exceptions is included with a discussion of the variable

in Subsection 1D.2.3.

The interpretation of Type A variables has been expanded to
acknowledge variables considered by the Emergency Procedure Guide-
lines (Reference 1). Emergency actions, such as manual scrams cr
depressurization, were included in the review to identify Type A

variables.

Clarification to the quality assurance requirements was added to
reference the General Electric Quality Assurance Program.

1D.2.2 Type A Variable Assessment

Type A variables are fundamentally plant parameters needed to alert
the control room operators to take safety actions by manually initi-

ating a system or function which otherwise would not be automatically
initiated in the course of an event. The regulatory guide does not
specify Type A vairiables; rather it requires that each plant develop
its own list of Type A variables from a review of each plant design.

For this assessment, the list of Type A variables was identified
from a review of accidents described in Chapter 15 and a review of
the Emergency Procedure Guidelines (Reference 1). The event
descriptions of Chapter 15 and the Plant Nuclear Safety Operational

1D.2-1
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1D.2.2 Type A Variable Assessment (Continued)

Analysis (NSOA) of Appendix 15A were reviewed to determine the
planc systems which require manual initiation and the key vari-
ables associated with manual initiation of those systems. The
Emergency Procedure Guidelines prepared by General Electric for
the BWR Owners' Group were also reviewed to identify any other
variables requiring safety action and not identified by the review
of the FSAR. A summary of the Type A variables are identified
through this process as shown in Table 1D-3. Details of the Type A

variable assessment are provided in Attachment B.

1D.2.3 Variable Assessments

This section summarizes the results of the individual variable
assessments concentrating on deviations identified between the
existing design of the 238 Nuclear Island and the implementation

position for the regulatory guide.

Strict com=l.icnce with the regulatory guide is not recommended in
all cases. In some cases, an acceptable alternate has been pro-
posed which meets the intent to have meaningful post-accident indi-
cations. For some parameters, this can be met by adopting alternate
variables to those specified in the regulatory guide or by specify-
ing combinations of other variables. Another approach taken is to
take exception to the guide where a reasonable justification can

be provided. Finally, where a design change is indicated, the

basic conceptual design is described as under review. When these
reviews are completed, the resolution will be included in future

amendments.

Many of the variables assessed do not meet the qualification
requirements specified by the regulatory guide for Category 1 and
Category 2 instruments. These requirements specify that the
instrumentation "be qualified in accordance with Regulatory Guide
1.89,.. and the methodology described in NUREG-0588" for the

1Dn 2-2
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1D.2.3 Variable Assessments (Continued)

environmental qualifications of safety-related electrical equip-

ment. In addition, the Regulatory Guide requires that "the
seismic portion of qualification should be in accordance with
Regulatory Guide 1.100."

The equipment requiring qualification is summarized in Tables
3.10-1 [MPL] (for seismic qualification) and Tables 3.11-9 [MPL]
(for Environmental Qualification). The environmental gualification
is to be in accordance with IEEE 323-1974 methods and the envelopes
summarized in "'ables 3.11-2 through 3.11-8. The seismic qualifica-
tion is to be in accordance with IEEE 344-1975 methods. A summary
of the qualification methods and results of the qualification
evaluation is to be provided by the Applicant. Tables 3.10-1 and
3.11-9 have been reviewed in the course of this assessment to deter-
mine whether additions to "he equipment lists are needed because

of the requirements of Regulatory Guide 1.97. Where changes are
needed, a statement to that effect is included in the individual
paragraphs that follow. Qualification of these additional instru-

ments is the responsibility of the Applicant.

Where performance requirements are required to be specified (imple-
mentation position paragraphs C.1.b and C.2.4), the accuracy for
various components of each instrument channel have been assessed as
they apply to normal operation. Assessment of any potential instru-
ment accuracy variation due to post-accident environments and their
relationship to the accuracy needs of the instruments during post-
accident periods has not been addressed as part of this appendix.
Such an evaluation should be made as part of the environmental
gualification program for the post-accident instrumentation and is
the Applicant's responsibility to address. As a minimum, Type A

variables should be evaluated in this regard.

1DC. 2-3
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1D.2.3.1 Neutron Flux

The current neutron monitoring system consists of the source

range monitor (SRM), intermediate range monitor (IRM), and the
power range monito:r (LPRM/APRM). While significant redundancy
exists in the design, the current design does not meet the require-
ment from Subsection C.1.3.1.b to be "... electrically independent
and physically separated from each other and from equipment not
classified important-to-safety in accordance with Regulatory Guide
1.75." 1In addition, because the SRM and IRM must be inserted into
the core following a reactor scram and because the drive equipment
is not likely to suivive a post-accident environment for seismic
disturbance, the SRM and IRM do not meet the requirements for avail-
ability to monitor the variable during the time of interest.

General Electric is currently evaluating the design of a system
which will comply with the criteria specified in Regulatory Guide
1.97. The system, called the Wide Range Neutron Monitoring
(WRNM) System, will be a replacement for the SRM and IRM indica~-
tions. Subsequent review and acceptance by the NRC will be
required after the system design is finalized.

1D.2.3.2 Control Rod Position Indication

Control Rod Position Indication is classified as Category 3 by the
Regulatory Guide because it serves as a backup to neutron flux.

Its post-accident monitoring function is only to verify function

of a reactor protection system and, consequently, this function is
only required for a brief period of time. Because of these reasons,
the 2quipment function time and local environment are not specified
for the control rod position indication as called for by the imple-
mentation position. No recommendations for change are made for

Control Rod Position Indication.

1D.2-4
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1D.2.3.3 Reactor Coolant Boron Concentration

Boron concentration in the reactor water is determined by analysis
of a reactor water sample obtained from the post-accident sample
station (refer to Subsection 1D.2.3.38). Recommended boron analy-
sis procedures are included with the operation anéd maintenance
manual supplied with the sample station. Actual procedures are
left for the applicant to provide.

1D.2.3.4 RPV Water Level Indication

The existing post-accident wa*er level indication system consists
of three wide-range instruments (calibrated for full pressure)
corering the range =160" to 460" and two fuel zone instruments
(calibrated for atmospheric pressure) covering the range -326" to
-116". Narrow-range indication is not included in the assessment.

The RPV water level indication system is the primary variable

indicating the availability of adequate core cooling and is con-
sidered acceptable, without diverse methods of indication, pro-
vided adequate redundancy and unambiguity are provided over the

entire range of interest.

The range for coolant level in the reactor specified on Table 1D-1
of the implementation position has been modified to require indi-
cation only "above normal reactor water level" rather than the
"centerline of main steam line" as specified in the regulatory
guide. This change was made because the high reactor water level
transient has been shown to be of not great concern (Subsec-

tion 1A.23) especially considering the existence of improved high
reactor water level trips on HPCS. Furthermore, since the presence
of reactor water on the normal range assures adequate core cooling,
higher ranges of indication are not needed for this purpose.

1D.2~5
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1D.2.3.4 RPV Water Level Indication (Continued)

The requirement in Table 1D-1 of the regulatory guide for BWR core
thermocouples has been replaced with a requirement that the
reactor water level indication should extend from below the core
plate to above the pressure vessel Level 1 as adequate indication
of core cooling. Through work by General Electric and BWR Owners'
Group (References 2 and 3), the NRC staff has recently retracted
the requirement for BWR core thermocouples (Reference 4), but

they have requested that an investigation continue to identify an
acceptable diverse means of indicating adequate core cooling.

This investigation is still in progress. Work by General Electric
and the BWR Owners' Group (Reference 3) has provided the NRC staff
with extensive information on the relationship between the reactor
water level and adequate cooling of the core. These studies have
shown that as long as at least one of the water delivery systems
is available and flowing to the reactor pressure vessel, that ade-
quate core cooling exists. Indication of these flows is already

required by the Regulatory Guide. Consequently, it is General
Electric's view that no instrumentation other than RPV level indi-

cation is required to assure indication of adequate core cooling.

Subsection C.1.3.1.b states that additional instrumentation should
be provided to allow the operator to determine the actual condi-
tions of the plant "when failure of one accident monitoring channel
results in information ambiguity." Three independent channels of
indication are considered acceptable to meet this provision.

During a small-break accident which results in increasing drywell
temperatures, the accuracy of the RPV water level indication
varies significantly. This effect is described in detail in

Reference 2.

A small drywell break could lead to ambiguity in all instrument
ranges either because the redundant channels would nct agree (if
one failed) or because of increasing drywell temperatures and its

1D.2-6
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1D.2.3.4 RPV W-ncer Level Indication (Continued)

effect on vessel level indication. 1In addition there could be
ambiguity in the overlap region between fuel zone and wide-range
indications due to differing calibration conditions and the dry-
well temperzture effects.

These drywell temperature effects are minimi_.ed by specifying a
minimum vertical elevation drop in the drywell. However, they
are not eliminated and some disagreement between channels can be

expected.

In addition to not having three independent channels the fuel zone
instruments also use nondivisi~onel power as compared with station

standby power as required by sabsection C.l1.3.1l.c.

In order to resolve the redundancy and ambiguity problems discus-
sed above, and because of the importance of RPV water level to the
verification of adequate core cooling, a three-divisional, unam-
biguous system of measuring RPV water level is under review. The
Enhanced Water Level Indication (ELI) System, which is describhed in
detail in Attachment C, provides three Class 1E channels of water
level indication spanning the full range of required reactor water
level measurement from the bottom of the core support plate to the
top of the current wide indicators. ‘the system uses microprocessors
to provide temperature and pressure compensation and to provide

a variety of alarms for off normal conditions such as reference

leg boiling/flashing or leaking equalizer valves.

1D.2.3.5 RPV Pressure

Two recorded channels of RPV pressure indication are provided in
the current design by pressure transmitters connected to the same

reference leg as is used for the reactor vessel water level indi-
cation. Depending on the location of the break, a small~break

1D‘ 2-7
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1D.2.3.5 RPV Pressure (Continued)

accident in the instrument line, combined with a power supply
failure in the redundant channel, could prevent the operator from
having unambigucous indication of reactor pressure. (Nonsafety-
related indication of both reactor water level and reactor pres-
sure might be available associated with the feedwater control
system indication.) Because RPV pressure is associated with
required Manual Safety actions (Type A) unambiguous indication
should be made available to meet Subsection C.1.3.1.b of the
guide. The ELI design discussed in Attachment C also includes
digital indication of a third channel of reactor pressure. This
third digital channel has a useful operational benefit for veri-
fication of low pressure ECCS injection and for RHR shutdown cool-

ing system initiation permissives.
1D.2.3.6 Drywell Sump Level

The current design consists of tw. drywell sumps: equipment
drain sump for identified leakage, and floor drain sump for
unidentified leakage. The monitoring instrumentation is shown in
Figures 7.6-12c and 7.6-12d.

An exception is made to the regulatory guide as written for the
design category on this variable. Rather than Category 1, General
Electric's position is that Category 3 design requirements are

more appropriate for the following reasons:

Indication of drywell sump level provides post-accident monitor-
ing of drywell leakage and may be an early indication of a very
small drywell break. However, it is primarily a backup variable
to other indications of drywell breaks such as drywell pressure
(Subsection 1D.2.2.7) or drywell radiation level (Subsec-

tion 1D.2.3.8). As such a lower design classification is

appropriate.

1D.2-8
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1D.2.3.6 Drywell Sump Level (“ontinued)

Both drywell sump discharge: are automatically isolated by the
primary containment isolation design (Subsecticn 6.2.4). Thus the
only period of meaningful post-accident information is prior *o
the sump filling to the top. Because of this relatively short
duration for any but very small breaks, providing instrumentation
to meet the higher design categcories is not considered necessary.

In comparison with Category 3 design requirements, the existing
design is incomplete in terms of range of indication only for the
equipment drain sump. The floor drain sump recorder adequately
monitors sump level and rate of change of level from the bottom to
the top of the sump as recommended by the guide. A modification is
under review which would add sump level indication to the equip-
ment drain sump similar to that used on the floor drain sump.
(Figure 7.6-12c).

1D.2.3.7 Drywell Pressure

Two channels of drywell pressure indication are provided in the
control room with a range consistent with that identified in the
regulatory guide. These instruments are separate from the narrow-

range instruments used for the reactor protection system.

These two channels provide adequate redundancy to provide unam-
biguous indication, even in the event of failure of one of the
channels, since diverse indication is provided to indicate a
breach of the reactor coolant pressure boundary. These diverse
indications include RPV Pressure (Subsection 1D.2.3.5) and

Suppression Pool Water Level (Subsection 1D.2.3.9).

No modifications to the 238 Nuclear Island design are necessary.

The pressure transmitters and indicators, however, should be added

1002-9
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1D.2.3.7 Drywell Pressure (Continued)

to Tablee 3.10-1 (T4l1) and 3.11-9 (T41l) to ensure their

qualification.
1D.2.3.8 Containment Area Radiation Monitoring

Area radiation levels at different locations in the containment
are defined in Section 12.3. The specific location and 1: ‘e of
area radiation monitors is the responsibility of the Appli. ant

to provide.
1D.2.3.9 Suppression Pool Water Level

Indication of water level in the suppression pool is provided by
four physically separated (one per pool quadrani) sens>rs powered
from Division 1 and 2 Class lE power. Additional discu:cion may

be found in Subsections 6.2.7.5, 7.3.1.1.6, and 7.2.2.06.1.

An exception to the range specified in the regulatory guide is
taken for this variable. The 238 Nuclear Island design provides
indication from about -16'9" elevation to -4'9" elevation. This
12 ft range extends from about 1 foot above the top drywell vent
to near the top of the weir wall. For Type C variables (to

detect a breach of the coolant pressure boundary) the guide speci-
fies that the range extend from "the bottom of ECCS suction line

to 5 feet above normal water level."

This lower level corresponds to about a =27 ft elevation and is
about 9 ft below the top drywell vent. Monitoring water level to
this low level is considered unnecessary because of the presence
in the 238 Nuclear Island design of the upper pool dump feature
and the physical arrangement of the plant design which precludes

lower water levels.
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1D.2.3.9 Suppression Pool Water Level (Continued)

For Type D variables (to monitor operation) the guide specifies
"top of vent to top of wrir well."” The 238 Nuclear Island design
is consistent with the range specified to monitor operation of

the system.

The upper range is an appropriate upper bound since higher levels
would start to overflow into the drywell. Containment flooding,

as specified by the Emergency Procedure Guidelines (EPG) (Reference 1,
step SP/L-3.5), specifies a maximum primary containment water level
which is somewhat higher than the range provided by the current
design of level indication. Fowever, in practice, sources of water
from external to the primary containment would not be used as called
for in EPG step SP/L-3.1. Thus the likelihood of reaching the
maximum containment water level is very remote and higher ranges of
water level indication are not needed.

1D.2.3.10 Primary Containment Isolation Valve Position

The primary containment isolation valves reviewed in this assess-
ment were identified from a review of Table 6.2-25. All
valves providing a containment isolation function (except check

valves) were included.

A detailed review of each valve to ensure that valve position indi-
cation is provided was not concucted because there are other
requirements related to the NRC's Standard Review Plan 6.2.4 which
require the availability of control room indication of primary con-
tainment isolation valve position. Valve position inaication is,
in general, provided by limit switches attached to the valve opera-
tors which provide a signal to open and close indicating lights on

the control room panel.

Containment isolation valve limit switches should be included or
referenced by Tables 3.10-1 and 3.11-9 to ensure qualification of

the switches.
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1D.2.3.10 Primary Containment Isolation Valve Position (Continued)

Implementation position Section C.l.c which is taken from ANSI 4.5
deals with the duration time for equipment qualification. This
paragraph states that "shorter qualification times are acceptable
if equipment replacement or repair can be accomplished within an
acceptable out-of-service time." The primary containment isola-
tion valve position indicating lights in the control room are
easily replaceable in a short period of time and a redundant (open
or close) indication is provided. Because of these considerations,
the valve position indicating lights are viewed as not requiring
any specific qualification to meet the intent of the regulatory

guide.
1D.2.3.11 Primary Containment Temperature

This variable is not specified by the regulatory guide. However,
it has been included as a Type A variable because initiation of the
containment spray system is specified by the Emergency Procedure
Guidelines (Reference 1), step CN/T) in response to a high indica-
tion of this variable. The 238 Nuclear Island design provides two
channels of indication on the control room BOP benchboard. The

design is shown in Figure 9.4-6.

No modifications are needed to this design. However, the instru-
ments including displays should be included in Tables 3.10-1 and

3.11-9 to ensure qualification.
1D.2.3.12 Primary Containment Pressure

Containment pressure is indicated by two channels of indication as

shown in Figure 9.4-6.

The instrumentation provides redundant indication up to twice the
design pressure of the containment building. This range is con-
sidered adequate to accomplish the functions specified in the
Emergency Procedure Guidelines especially cor dering that a
diverse indication of containment temperature is provided.

1D.2-12
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1D.2.3.12 Primary Containment Pressure (Continued)

Two channels of pressure instrumentation are adequate in case of a
single failure because diverse indications to monitor containment

integrity are provided.

No modifications are needed for this instrumentation. However,
the instruments including displays should be included in

Tables 3.10-1 and 3.11-9 to ensure qualification.

1D.2.3.13 Drywell/Containment Hydrogen Concentration

Drywell and containment hydrogen concentration may be determined
by analysis of samples obtained from the post-accident sample
station (Subsection 1D.2.3.38). On-line instrumentation is the
responsibility of the Applicant to provide.

1D.2.3.14 Secondary Containment Area Radiation

Area radiation levels in the secondary containment are defined in
Section 12.3. The specific location and range of area radiation
monitors 're the responsibility of the Applicant to provide.
1D.2.3.15 Secondary Containment Noble Gas Effluent

Applicant to provide.

1D.2.3.16 Containment Noble Gas Effluent

Applicant to provide.

1D.2.3.17 Suppression Pool Temperature

Two temperature sensors per quadrant of the suppression pool are

provided in the 238 Nuclear Island design with control room

1D.2-13



GESSAR 1II 22A7007
238 NUCLEAR ISLAND Rev. 10

1D.2.3.17 Suppression Pool Temperature (Continued)

indication and recording. The instruments are discussed in
Subsections 7.6.1.11 and 7.6.1.12.

The sensors are located in the upper third of the suppression pool
and thus provide a conservative indication of suppression pool
temperature for use on the Emergency Procedure Guidelines.

No modifications are needed to these instruments. The instruments
including the displays should be included in Tables 3.10-1 and

3.11-9 to ensure qualification.
1D.2.3.18 Drywell Air Temperature

Two Class 1E channels of drywell temperature indication are pro-
vided on the control room BOP benchboard (P870) as shown in Fig-
ure 9.4-5.

The range of the display (up to 400°F) is adequate to carry out
the functions prescribed by the Emergency Procedure Guidelines

(Reference 1).

No modifications to the design are needed. The instruments
including displays should be included on Tables 3.10-1 ard 3.11-9

to ensure qualification.
1D.2.3.19 Coolant Radiation

No instrumentation is provided in the current design to monitor
radioactivity levels in the primary coolant and no changes to the

plant design are planned.

The specified range for the potential instrument (1/2 Technical
Specification Limits (TSL) to 100 times TSL) suggests that the

1D.2-14




GESSAR 11 22A7007
238 NUCLEAR ISLAND Rev. 10

1D.2.3.19 Coolant Radiation (Continued)

purpose of this instrument is to assess coolant radiation level
during routine plant operation. The current design provides

sampling capability for reactor coolant as described in Subsec-
tion 9.3.2 :nd provides offgas and mainstream line process radi-
ation measurement as discussed in Section 11.5 for detection of

fuel cladding branches.

The value for the technical specification limit has not been
established by the staff in standard technical specifications for
BWR/6. Subsection 16.3/4.4.5, however, indicates that the TSL is
2 uCi/g Iodine-131 equivalent. On-line reactor coolant monitoring
of this level of coolunt activity may be impractical during normal
operation because of the additional contributions to the detector
from other isotopes such as circulating Nitrogen-16 or Cobalt-60

deposited on reactor coolant piping.

Furthermore, should a significant breach of the fuel cladding

occur the expected levels of iodine in the reactor coolant would
far exceed the upper range specified by the regulatory guide for
this instrument. The samples provided by the post-acciue: . sam-
ple system (Subsection 1D.2.3.38) will provide quantif-cation of
the coolant radioactivity level. Under these condicions, an on-

line monitor would serve no useful purpose.

1D.2.3.20 Coolant Gamma Sample

The radioactivity content of the reactor w=ter is determined by

analysis of a reactor water sample obtained from the post-accident
sample station (Subsection 1D.2.3.38). Recommended procedures to
determine the gross activity in the coolant are included with the
cperation and maintenance manual supplied with the sample station.

Actual procedures are the responsibility of the Applicant.
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1D.2.3.21 HMSIV Leakage Control System Pressure

The current design uses a Class lE positive leakage control system
as described in Section 6.7. Proper system function is monitored
and recorded by air system flows rather than system pressure as
specified by the regulatory guide. System isolation automatically
occurs on high flow or low differential pressure between the RPV

and the pressurized lines.

The flow monitoring instrumentation is considered adequite to meet
the intent of the regulatory guide to indicate proper system
function. No changes are planned for this system.

1D.2.3.22 RHR System Flows

The RHR System serves a variety of functions among them being low
pressure coolant injection, containment spray, suppression pool
cooling, and shutdown cooling. The valving arrangements (refer to
Figure 5.4-i2a) required to achieve these different functions of
the RHR System occur downstrecam of the flow element and flow trans-
mitter ~hich is used to indicate RHR System flow. This instrument
channel therefore provides the operator with flow indication during

any of these operating modes for the RHR System.

From an operational point of view, proper functioning of the con-
tainment spray mode of the RHR System is provided by the contain-
ment temperature (Subsection 1D.2.3.11) or containmer.t pressure
instrumentation (Subsection 1D.2.3.12). Should the containment
spray mode be used, it is anticipated that the operators would only
initiate flow long enough tc decrease these containment parameters
at which time flow in the containment spray mode would be termi-
nated. Thus, the primary indicator of proper containment spray
mode operation is the containment pressure or temperature indica-

tion rather than the RHR System flow.
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1D.2.3.22 RHR System Flows (Continued)

Indicacion of proper Lk T operation is provided by a combination
of RHR System flow and valve position indication associated with
the injection lines. 1In addition to the RHR System flow and

valve position, an increasing trend on reactor water level indi-
cation (Subsection 1D.2.3.4) provides an operator with knowledge

of proper LPCI mode function.

No change to RHR System flow indication is planned as a result of

this assessment.

1D.2.3.23 RHR Heat Exchanger Outlet Temperature/RHR Service Water
Flow

As shown in Figure 5.4-12a the RHR heat exchanger outlet tempera-
ture is monitored by temperature elements on the RHR System side
and on the service water side of the heat exchanger.

Display of these temperatures is on a commercial quality "Westron-
ics" recorder located in the control room. This instrument does
not meet the qualfication standards indicated for Category 2
instruments and and is not iacluded on Table 3.11-9-El2 as needing

qualification.

As an alternate to RHR heat exchanger outlet temperature, the RHR
service water flow is monitored and displayed in the control room,
as shown on Figure 5.4-12a. Monitoring of this variable is an
acceptable alternate to outlet temperature since it is an unam-
biguous indication of heat remcval from the RHR primary side
especially considering that heat exchanger fouling is provided for
in the design. These instruments are included in the List of
Specified Instruments (Table 3.11-9-El2).

Monitoring RHR service water flow also satisfies the need for ESF

flow monitoring (Subsection 1D.2.3.30). The RHR service water flow
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10.2.3.23 RHR Heat Exchanger Outlet Temperature/RHR Service Water
Flow (Continued)

indication has been assumed to satisfy part of that requirement

for purposes of this study.
1D.2.3.24 RCIC/HPCS/LPCS Flow

Each of these systems is indicated on the control room by a single
channel flow indication system meeting the range specified. No
changes are planned for these instruments. The LPCS flow indi-
cator (E21-R600) should be added to Table 3.11.9 (E21) to ensure

its qualification.

1D.2.3.25 Standby Liquid Control (SLC) Flow/Pressure

No flow indication is provided in the 238 Nuclear Island design.

The positive displacement SLC pumps are designed for constant flow
as described in Section 9.3. This flow is periodically tested to
ensure it is at the rated value. Any flow blockage or line break
would be indicated by abnormal system pressure (high or low) follow-
ing SLC initiation. The 238 Nuclear Island design includes a safety-
related channel of SLC pressure. Changing neutron flux (Subsec-
tion 1D.2.3.1), SLC pressure, and squib value position are con-
sidered adequate to verify prop2r system function. Because of

these reasons no flow indication is needed and no modifications are
planned. SLC pressur and squib valve position are thus considered
adequate to meet the regulatory guide as defined in Section C.2.2

of the implementation positicn. The SLC control room pressure
indicator should be included on Tables 3.10-1 and 3.11-9 to ensure

qualification.
1D.2.3.26 SLC Tank Level

The 238 Nuclear Island design consists of commercial quality air-
powered "dip tube" instrumentation which monitors SLC tank level

over the range specified by the regulatory guide. The instrumenta-

tion is shown in Figure 9.3-5.
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1D.2.3.26 SLC Tank Level (Continued)

An exception is taken to the design category specified by the
regulatory guide. Category 3 requirements are considered adegquate
for this variable since it serves a backup function to other
parameters used to monitor system operation (Subsection 1D.2.3.25).

No modifications are needed for the SLC tank level indication

channel to meet Category 3 design requirements.

The air supply to the SLC level indication is provided from the
instrument air distribution system shown in Figure 9.3-2. The
isolation requirements of this air line are currently under review
in connection with the design to accommodate anticipated transients

without scrams to ensure its availability.
1.2.3.27 SRV Position Indication

Postive indication of SRV open and closed position is provided by
the SRV open/closed monitoring system and is discussed in Section

1A. 24,

No modifications to the system as described are planned. The
pressure switches and computer logic should be added to
Table 3.11-9 (B2l) for proper qualification.

1D.2.3.28 Feedwater Flow

Feedwater flcw indication is provided by recording the current

design as shown in Figures 5.1-3d and 7.7-6.

No modification to the instruments as described are needed.
However, since this variable does not indicate the "operation of
a safety system or other systems important to safety" its classi-

fication as a Type D variable is not justified.
1D.2.3.29 Condensate Storage Tank Level

Applicant to provide.
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1D.2.3.30 ESF Cooling Water Flow/Temperature

Cooling water flows and temperatures at all ESF components is
indicated by local instruments for the purpose of achieving system
balancing (Section 9.2). Qualified control room indication of
total system flow and temperature should be provided by the appli-
cant. For compliance with this part of the regulatory guide these
instruments are outside of the 238 Nuclear Island scope of supply.
The RHR heat exchanger flows and temperatures are discussed in Sub-
section 1D.2.3.21.

1D.2.3.31 Radwaste High Radioactivity Tank Level

The current Radwaste System design is described in Section 11.2.
Level indication of three high conductivity tanks and two low
conductivity tanks is provided by recorders in the radwaste

control room.

No modifications are necessary to this instrumentation to meet the
Regqulatory Guide 1.97 criteria. However, since the Radwaste Sys-
tem is neither a safety system nor a system important to safety,
its classification as Type D is not justified.

1D.2.3.32 Emergency Vent Damper Position

Indicating lights showing the vent damper position on all supply
and exhaust paths used during normal operation for the Containment,
Auxiliary Fuel buildings are provided on the control room BOP
benchboard. Radwaste building ventilation supply and exhaust
damper position is indicated in the radwaste control room.

No modifications are needed to comply with the criteria of the

requlatory guide. The position indicator switches should be
included on Tables 3.10-1 and 3.11-9 to ensure qualification.
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1D.2.3.33 Standby Power Sources

The 238 Nuclear Island design includes control room indication of

electrical, air, and liquid power supply systems.

The electrical power supply instrumentation is shown on Figures
8.3-2, 8.3-3, and 8.3-15. safety-related control room display
(voltage and amperes) of three 6.9 kV ESF buses and four 480V Class
l1E buses supplied from 6.9 kV feeders (voltage only) is provided.
In addition, the design includes voltage display of four Class lE
125V direct current buses. Control room indication of the elec-
trical operation (amperes, voitage, watts, vars, and frequency) of
each of the three diesel generators is also provided. No changes
are needed to provide indication of the electrical system status

during post-accident periods.

Air supplies to safety-related valves and functions are provided
by the Pneumatic Supply System discussion in Section 6.8. Non-
safety-related valves and instruments are powered by the com-
pressed air systems described in Subsection 9.3.1.

Only the safety-related portion of the Pneumatic Supply System

needs to be monitored under post-accident conditions. The safety-
related functions are identified on Table 6.8-1. Two channels of
control room indication are provided on the 238 Nuclear Island

design. The pressure transmitters and indications should be included
on Tables 3.10-1 and 3.11-9 to ensure qualification.

The air supply to the Air Positive Seal Isclation Valve Leakage
Control System and the water supply to the Water Positive Seal
Isolation Valve Leakage Control System are described in Sub-

section 6.5.3.3.

The Positive Seal Leakage Control Systems provides a backup func-
tion to the Primary Containment Isolation System which is monitored
by the individuval isolation valve position indications (Subsec-
tion 1D.2.3.10). For this reason Category 3 design requirements

are applied to these channels.
1D.2-21
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1D.2.3.34 Ventilation Flow Rate

Post-accident ventilation from the auxiliary, fuel, and shield

building air spaces is through the Standby Gas Treatment System
(8GTS). All other exhaust flows (except for those from the Rad-
waste Building) are isolated. Consequently only SGTS flow needs

monitoring.

No instrument to specifically monitor SGTS flow is provided in
the 238 Nuclear Island design except for isometric probes on
the SGTS vent which are the responsibility of the applicant to

provide.

The design does provide safety grade indication of SGTS damper
position on the control room BOP benchboard: Radwaste ventilation
damper position is provided in the Radwaste Control Room. These
position indications are considered adequate to meet the intent of

the requlatory guide.

1D.2.3.35 Particulate/Halogen Release
Applicant to provide.

1D.2.3.36 Environs Radioactivity Monitoring
Applicant to provide.

1D.2.3.37 Meteorology

Applicant to provide.

1D.2.3.38 Post-Accident Sampling

Post-accident samples are obtained from the post-accident sample
station (PASS) designed to meet NUREG 0737 requirements. The PASS

is described in Subsection 1lA.21.
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1D.2.3.38 Post-Accident Sampling (Continued)

An exception is taken to the areas requiring sampling specified
by the regulatory guide. Samples of drywell, containment, auxil-
iary or fuel building sumps are not provided for in the current
design and no modifications are planned. This position is justi-
fied because no useful information such as the extent of core
damage, or for release assessment would be obtained through such
samples.

Flow to these sumps is primarily from reactor water leakage either
planned or unplanned from breaks. The PASS samples reactor water
directly thus provides an indication of the extent of possible core
damage. Leaks of radioactive liquid from the systems which could
cause increases in sump level are primarily detected by area and
process radiation monitors (Subsections 1D.2.3.8, 1D.2.3.14 and
ID.2.3.15). These indications are a direct indication of poten-

tial gaseous offsite impact.

These sumps are automatically isolated by a containment isolation
signal (Subsection 6.2.4). Since any potential release is con-

tained by this action, liquid release outside the contained areas
is not likely. Because of thzse reasons samples of the sumps are

not necessary.

In addition to being unnecessary, sump samples may be impractical
because of the small sample volume (0.1 ml) and the high particu-
late content expected in any sump. Without extensive filtering,
clogging of the liquid sample ball valve is a possibility.
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VARIABLES ASSESSED FOR REGULATORY GU1DE 1.97 ASSESSMENT

OF 23

Variable

8 NUCLEAR ISLAND

Reactivity Control

Neutron Flux
(value, rate, trend)
Control Rod Position

Boron Concentration
(sample)

Core Cooling

Coolant Level in the
Reactor
(value, trend)

Maintaining Reactor Coolant
System Integrity

RCS Pressure
(value + alarm)

Drywell Sump Level
(value + alarm)

Drywell Pressure
(value + alarm)

Primary Containment
Area Radiation

Suppression Pool
Water Level

Maintaining Containment
Integrity

Primary Containment
Isolation Valve Position
(Excluding Check Valves)

Primary Containment
Temperature

¥As defined by Attachment A

Type* Catoyory*
A,B i

B 3

B 3
A,B,C 1
A,B,C 1
B,C 3
B,C;D L2
E 1

2 3
ACD 1,2
B 1

A 1

1D.4-1

Discussion
Subsuction

1D.2.3.1

1D.2.3.2
1D.2.3.3

1D.2.3.4

1D.2.3.5
1D.2.3.6
119.%.3.7

1b.2.3.8

iD.2.3.9

1D.2.3.10"

1D.2.3.11
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Table 1D~-1

238 NUCLEAR ISLAND

22A7007
Rev. 1C

VARIABLES ASSESSED FOR REGULATORY GUIDE 1.97 ASSESSMENT
OF 238 NUCLEAR ISLAND (Continued)

Variable

Maintainiry Containment
ntegrity (Continued)

Primary Containment
Prassure
(value, rate, trend,
+ alarm)

Drywelii/Containment
Hydrogen Concentration
(value)

g§actrdary (ontainment

Arva Radiation
(vaiuel)

Secondary Containment
Noble Gas Effluent

Primary Containment
Noble Gas Effluent

Suppressi¢n Pool
Temperaturf=

Drywell Air Temperature

Fuel Cladding Barrior
Monitoring .

Coolant Radiation
(value + alarm)

Coolant G/ mma
(1 sample/% hours)
results within 72 hr

System Operation

Main Steam Line Isolation

Valve Leakage Control
System Pressure

Containment Spray
Flow

Type®*

A,B,C

NA

P

*As defined by Attachment A

L

1D.4-2

Discussion

Category* Subsection
1 ib.2.3.12
1 1D.2.3.13
2 iD.2.3.14
2 iD2:3+.15
3 1D.2.3.16
1,2 1B:.2:3:.1%
1,2 1p.2.3.18
NA 1D.2.3.19
3 1D.2.3.20
2 1D.2:.3:21
2 .- 3.22
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Table 1D~-1

238 NUCLEAR ISLAND

22A70
Rev.

VARIABLES ASSESSZD FOR REZULATORY GUIVE 1. 37 ASSISSMENT
OF 238 NUCLEAP (SLAND (Continv :d)

Variable

Syftem Operation
{Continued)

Residual Heat Removal
(RHR) System Flow

RHR Service Water Flow

Low Pressure Coolant
Injection System Flow

Reactor Core Isolation
Cecyling System Flow

Hioh Pressure (Coolant
Spray System Flow

Core Spray System
Flow

Standby Liquid Control
System (SLCS) Flow

SLCS Storage Tank Level
SRV Position

Feeawater Flow

CST Level

ESF Cooling Water Flow

ESF Ccoling Water
Temperature

High Radioactivity Tank
Level

Emergency Vent Damper
Position

Standby Energy Status

Type*

o

@ © O

D

*As defined by Attachment A

1D.4-3

Catcgory*®

Ciscussion
Subsection

07
10

1D.2.3.22

1D.2.3.23
1D.2.3.22

1D.2.3.24

1D.2.3.24

1D.2.3.24

10.2.3‘25

1D.2.3.26
1D.2.3.27
1D.2.3.28
1D.2.3.29
1D0.2.3.30
1D.2.3.30

1D¢2.3.31

iD.2.3.32

1D.2.3.33
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Table 1D-1

VARIAB :ES5 ASSESSED FOR REGULATORY GUIDE 1.97 ASSESSMENT
OF 238 NUCLEAR ISLAND (Continued)

Discussion

Variable Type* Category* Subsection
Effluent Monitoring
SGTS Ventilation Flow E 2 1D.2.3.34
Rate
Other Verntilation Flow E 3 1D.2.3.34
Rates
Particulate/Halogen E 3 1D.2.3.35
Release (sample)
Environs Radioac’ivity E 3 1D.2.3.76
Monitoring
Meteorology E 3 1D.2.3.37
Post=-Accident Sampling E 3 1D.2.3.38
(sample)

¥As defined by Attachment A

1D.4-4
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Table 1D-2

SUMMARY OF INFORMATION INDICATING DEGREE OF COMPLIANCE OF 238 NUCLEAR ISLAND
WITH REGULATORY GUIDE 1.97, REVISION 2

sfication 3 -
W Juality control Room Qe L
= /ar.able : Type ument Seismic  Assurance  Fedundancy Range . Power Supply __Dispiay _Notes

Reactivity Control

Neutron Flux A.B

Power Range RG 1.89 RG 1.100 Yes 4 ch u"" W oC Recordsr A

Int Range RG 1.89 rG 1. Yes 4 ¢b 1L t Recorder

Source Range RG 1.89 RG 1 Ho 4 channels 107 nv ¢ Recorder A.B

Control Rod Position B N/A N/A N/A ! chancel Full in/t Full core

Boron Concentration B N/A N/A N/A N/A )-1000 PPm N/A N, A

Core Coaling 8

RPV Water Level AB.C [+ +]

Wide Range RG 1.89 RG 1,100 Yes i channels -160" to +69" 'E Recordaers/Ind:ic D z
- Fuel Zone RG 1.89 RG 1.100 N 2 channels ~32¢" to ~11e" Inst Bus Re rders/Tad B.E c o
o In-Core Thermocouples N/A N/A N/A N/A N/A N/A N/A o Qg
.
T Reactor Coolant Integrity g ?
w RPV Pressure A.B,C RG 1.8% RG 1.100 Yes 2 channels 0-1500 ps.g l1E Recorders £,J ” ’

DW Equip Or Sump level 8.C N/A N/A N/A ! channel High-high Inst Bus Alarm F,l - -

DW Flow Or Sump Flow B,C N/A NOA N/A 1 channel -5 gpm Inst Bus Recorder ! W~

Drywell Pressure »,.C.D RG 1.89 RG 1.100 Yes 2 channels 0 to 30 psig 1E Indicator A,J E

Pri Cont Radiation ¢ ,E . . . . * a &

Supp Pool Water level AC,D RG 1.89% RG 1,100 Yes 1 channel per -16'9" to -4'9" 1B Recorder/indic A o

each of §

quadrants

containment integraity

Isolation Valve Position = RGC 1.89% RG 1.100 Yes 2 channels per Open/closed 1E indicateor lights R}
each of 2
values

Cont Temperature A RG 1.8% RG 1.100 Yes channels ¢ to 300°F 1E Indicator A

‘ont Pressure A.B,C RG 1.89 RG 1.100 Ves 2 channels 0 to 30 psig iE Indicctor AN,J

DW/Cont Hydrogen A.C " o = N . o &

Sec Cent Area Rad C.E N/A N/A N/A e . - o

Sec Cont Effluent C.E * » " * » w e

Pri Cont Effluent c N/A N/A N/A 4 e * "

Supp Pool Temp A.D RG 1.89 RG 1.100 Yes 2 channels per 0 to 300°F 18 Indicator/ A g N
each of 4 Recorder N
quadrants .< :

W Tempe: ture A,D RC 1.89% RG 1.100 Yes 2 channels 0 to 400°F 1E Indicator AM o

-0
(= |

Agplicant to provide.
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Table 1D-2

SUMMARY OF INFORMATION INDICATING DEGREE OF COMPLIANCE OF 238 NUCLEAR ISLAND
WITH REGULATORY GUIDE 1.97, REVISION 2 (Continued)

_Var.iabie

Fuel Tladding Barrier
‘ooiant Radiation

>iant Gamma (sample)

System Operation
MSIV LCS Flow

Cont Spray Flow

RHR Fliow

RHR Service Water Flow

LPCI Filow

RCIC Flow
HPCS Flow
LPCS Flow

SLC Pressure
SLC Tark Level
SRV Position

Feedwater Flow

Cond Storage Tank Level

ESF Cooling Wate: Flow

ESF Cooling Water
Temperature

Aigh Rad Tank Level

Emerg Vent Damper
Position

“Applicant o provide.

Tize

L+

L - - - -

o

RGC 1.8%
N/A
RG 1.89
RG 1.89%
N/RA
RG 1.8%
RG 1.8%
RG 1.089%
RG 1.09
N/A
RG 1.89
N/A
-
.
.
N/A
RG 1.89

RG 1.100
BG 1.100
RG 1.100
RC 1.100
RG 1.100
RG 1.100
RG 1.100C
N/A
RG 1.100
N/A

.

.

.
N/n
RG 1.100

gualivy

. Comments
Assurance _Redundancy __Range Notes

N/A N/R b » C
NIA NOA NIA N/A
Tes inboard 0 to 1% scfm 1E Recor dec

Cutboard

System per

Each Steam

Lime + Draim N
N/A N/A N/A N/A N/A Cev RHE w

Elow @

Yos i channel per $ to 13,000 gpm iE Indicator

each of 1} z Q

58
ies 1 channel per P o 10,000 gpm e Indicatos < r‘ wn

each of 2

loops m g
N/'A N/A NIA N/A S/A See RHER ;

Flow -

Yes ! channel 0 to 800 gpm iE Indicator [
Yes i1 channel 0 to 10,000 gpm 18 indicator w
Ves 1 channel 2 to 10,000 gpm iz Indicator
Yes i channel 0 to 1800 psig IE indicatur A.m
N/A 1 channel 0 to 5000 gal Inst Bus Indicator A o
Yes 3 channels Open /Closed iE Indicator Laights A

per SRV
NiA 1 channel per P to 30110‘ ib/hr Instrument Bus Recordey

each ot 2

loops
- - - - -
- - - - -
- - - - -
N/A 1 channel per Bottom to top Iast Bus Recorders t

each of S

tanks
Yas 2 channels per Open/Closed 1E Indicator Lights A

each of 2

darpirs per

each of 11

paths

’A.ﬂ
LooLvzz

0T
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SUMMARY

Table 1D-2

OF INFORMATION INDICATING DEGREE OF COMPLIANCE OF 238 NUCLEAR ISLAND
WITH REGULATORY GUIDE 1.97, REVISION 2 (Continued)

E N N B

3 -

2 . . .

E . -

§ 2 points s Inst Bus R/A
per area
samp led
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Table 1D-2
NOTES

Qualification extends from sensor to display. Addition of
instruments to Table 3.10-1 or Table 3.11-9 required.

Sensor drive mechanism not gqualified or qualifiable to RG 1.89
or RG 1.100 standards. No modification planned. A wide-
range instrument is under development as a replacement for
these instruments.

Sampling is by the post-accident sample station. Recommended
analytical procedures provided.

An enhanced water level indication is under review as a
replacement for these instruments.

An additional channel of display is under review.

Modification of equipment drain sump instrumentation is
under review.

This variable is an alternate to RHR heat exchanger outlet
temperature.

This instrumentation provides adequate information for the
plant operator to carry out actions deiined by the Emergency
Procedure Guidelines.

Display is in the Radwaste Building Control Room.

Two channels of pressure instrumentation are considered ade-
quate to provide unambiguous post-accident indication.

Indication of damper positicn is sufficient indication of
system flow.

Design to Category 3 requirements is acceptable for this
instrument since it serves a backup function to other
variables.

SLC pressure provides adequate indication of system operation
in combination with other variables.

Analytical procedures and laboratory facilities to be
provided by Applicant.

1D.4-8
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Table 1D-3
238 NUCLEAR ISLAND TYPE A VART -LES
Neutron Flux
RPV Water Level
RPV Pressure
Suppression Pool Temnerature
Suppression Pool Water Level
Drywell/Containment Hydrogen Concentration
Drywell Air Temperature
Containment Pressure

Containment Air Temperature
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ATTACHMENT A
TO
APPENDIX 1D

IMPLEMENTATION POSITION FOR REGULATORY GUIDE 1.97, REVISION 2

This attachment addresses the criteria for assessment of
variables against the requirements* of Regulatory Guide 1.97,
Revision 2. The organization of this implementation position
follows Regulatory Guide 1.97, Revision 2, Section C, "Regulatory
Position," point by point. Some rewording has been made for
clarity.

Where other documents are referenced by paragraph in the regula-
tory guide, the referenced material is included.

Additional clarifying information or modifications to Regulatory
. Guide 1.97 to reflect an exception tc the regulatory guide text
are included in brackets [ ].

This attachment constitutes an engineering and licensing position
for assessment of 238 Nuclear Island variables.

Table 1DA-1 lists the variables addressed and requirements unigue
to tha. variable. Table 1DA-2 summarizes the generic require-
menty applicable to each category of variable. It should be
noted that some of the requirements are Applicant's scope, as
indicated in Table 1DA-2 and are to be addressed separately.

*ATthough the term "requirement" is used throughout this docu-
. ment for clarity, it is recognized that Regulatory Guide 1.97
provides yuidance and not requirements.

1DA.1-1
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Position C.1 - Accident Monitoring Instrumentation

[The following criteria, in addition to Positions C.1.1 through
C.2.5, should be implemented]:

C.l.a - Requlatory Guide Definition -~ Type B Variables

Type B Variable: Those variables that provide information to
indicate whether plant safety functions are being accomplished.
Plant safety functions are (1) reactivity control, (2) core cool-
ing, (3) maintaining reactor coolant system integrity, and

(4) maintaining containment integrity (including radioactive
effluent control). Variables are listed with designated ranges
and category for design and qualification requirements. Key
variables are indicated by design and qualification Category 1.

Interpretation/Implementation Position

For the BWR, the Type B variables identified in Table 1DA-1
satisfy the provisions of Regulatory Guide 1.97 and should be
implemented as identified in Table 1DA-1 of this implementation

position with the exceptions noted. Exceptions are bracketed, [ ].

C.l.b - Performance Requirements

The determination of the performance requirements for Type A, B,
and C variable measuring instruments for accident monitoring
instrumentation channels should include, as a minimum, identifi-

cation of:

) Range of the process variables to be measured and
monitoring instrumentation [per Table 1DA-1]

F Required accuracy of measurement [per Table 1DA-1]

1DA.1-2
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C.1.b - Performance Requirements (Continued)

3.

Required response characteristics, if applicable [per
Table 1DA-1]

Time interval during which the measurement is needed

(function time)

Local environment(s) in which the instrument channel

components must operate

Requirements for rate or trend information [per
Table 1DA-1]

Any required spatial distribution cof sensors

Any requirements for group displays of related

information

C.l.c - Qualification Duration Requirements

The qualification duration of Types A, B, and C, Category 1 and

Category 2 information display channels should be:

(1)

(2)

For Type A variable monitoring instruments - the dura-
tion for which the instrumentation is required for
manual operator actions to bring the plant to "cold

shutdown" following a design basis accident event.

For Types B, C, D, and E variable monitoring instru-
mentation - at least 100 days following a DBA event
unless shorter duration times can be justified and

documented.

iDA.1-3
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C.l.c - Qualification Duration Requirements (Continued)

Shorter qualification times are acceptable if equipment
replacement or repair can be accomplished within an acceptable
out-of-service time, taking into consideration the environment
where the equipment is located and the information needs of the

operator.

Position C.1.1 - Requlatory Guide Definition

Type A Var iables

Those variables that are to be monitored provide iLhe primary
information required to permit the control room operator to take
the specific manually controlled actions for which no automatic
contiol 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 eszential for

the direct accomplishment of the specified safety functions; it
does not include those variables that are associated with con-
tingency actions that may be identified in written procedures.

Interpretation/Implementation Position

Type A variables are limited to those variables which are neces-
sary (primary) to alert the control room operator of the need to
perform preplanned manual actions for safety systems to perform
their safety functions, such as (1) initiating safety systems
(e.g., hydrogen mixing, main steam leakage control system) and/or
(2) changing safety system lineups, as necessary, to permit the
systems to perform safety function (e.g., suppression pool cool-
ing, containment spray, etc.), for which no automatic system
controls are provided and are required to mitigate the conse-
quenc of specific design basis accidents (DBAs) which threaten

the health and safety of the public, as defined in this Safety .

1DA.1-4




GESSAR 11 22A7007
238 NUCLEAR ISLAND Rev. 10

Interpretation/Implementation Position (Continued)

Analysis Repcrt (SAR), to bring the plant to a safe condition

(e.qg., ccld shutdown).

Type A variables do not include variables (1) which may indicate
whether a specific safety function is being accomplished (Type B)
or (2) which may indicate the need for contingency or corrective
actions, resulting from the failure of the plant (Type C) or sys-
tem(s) (Type D) to respond correctly when needed, or (3) which
may indicate to the operator that it is desirable to change/
modify the operation/alignment of systems important to safety to
maintain the plant in a safe condition after plant safety has
been achieved. |[Emergency actions specified by Emergency Proce-
dure Guidelines (EPGs) in response to specific operating limits

should, however, be considered.]

Position C.1.2 - Requlatory Guide Cefinition

Type C Variables

Those variables that provide information to indicate the poten-
tial for being breached or the actual breach of the barriers to
fission product releases. The barriers are (1) fuel cladding,

(2) primary coolant pressure boundary, and (3) containment.

Interpretation/Implementation Position

Type C variables identified in Table 1DA-1 are considered ade-
guate to satisfy the provisions of Regulatory Guide 1.97 and
should be implemented as identified in the Regulatory Guide 1.97
Table 1DA-1 with the exceptions noted in Table 1DA-1 of this
implementation position. Exceptions are bracketed, [ ].

1DA.1-5
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Position C.1.3 - Design and Qualification Criteria

C.1.3.1 - Design and Qualification Criteria - Category 1

C.1.3.1.a

Instrumentation should be qualified in accordance with Regulatory
Guide 1.89 and the methodology described in NUREG-0588. Qualifi-
cation applies to the complete instrument channel from sensor to
display, where the display is a direct-indicating meter or record-
ing device. Qualification applies to the instrument channel from
the sensor to and including the channel isolation device, where
the instrumentation channel signal is to be used in a computer-
based display, recording, and/or diagnostics program, unless it
can be shown that failure of the isolation device cannot jeopar-
dize the function of the Class 1E instrument channel.

The signal isolation device should be located where it is acces-
sible for maintenance during accident conditions.

The portion of the instrumentation channel requiring seismic
qualification should be qualified in accordance with Regulatory
Guide 1.100 (including hydrodynamic loads). Instrumentation
should continue to read within the required accuracy following,
but not necessarily during, a safe shutdown earthquale (SSE)

(including hydrodynamic loads).

Instrumentation whose ranges are required to extend beyond those
ranges calculated in the most severe design basis accidcnt event
for a given variable should be qualified as follows:

The qualification environment for Type C information dis-
play channel components shall be based on the plant unique
design basis accident events, except those components
directly subjected to the monitored variable environment

1DA.1-6
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‘ C.1.3.1.a (Continued)

shall be qualified to the assumed maximum range for the
monitored variable. The monitored variable shall be assumed
to approach this peak by extrapolating the most severe ini-
tial ramp associated with the DBA events. The decay for this
variable shall be considered proportional to the decay for
this variable associated with the DBA events (see Fig-

ure 1DA-1). No additional qualification margin needs to be
added to the extended range variable. All environmental
envelopes, except those pertaining to the variable measured
by the information display channel, shall be associated with
the DBA events.*

C.1.3.1.b

Sufficient instrumentaticn channels should be provided to assure
. that no single failure (1) within the accident-monitoring chan-
nel, or (2) its auxiliary supporting features, or (3) its power
sources, concurrent with the failures that are a condition or
results of a specific accident (consequential damage) will pre-
vent the operators from being presented the information necessary
for them to (1) determine the safety statugs of the plant and
(2) bring the plant to and maintair it in a safe condition follow-

ing an accident.

*The above environmental qualification requirement for Type C
equipment does not account for steady state elevated levels that
may occur in other environmental parameters associated with the
extended range variable. For example, a Type C sensor measur-
ing containment pressure must be qualified for the measured
process variable range (i.e., three times design pressure for
concrete containments), but the corresponding ambient tempera-
ture is not mechanically linked to that pressure. Rather, the
ambient temperature value is the bounding value for desigr. basis
accident events analyzed in Chapter 15. The extended range
recuirement is to ensure that the equipment will continue to
provide information if conditions degrade beyond those postu-
lated in the safety analysis. Since Type C variable ranges are

. non-mechanistically determined, extension of associated param-
eter levels is not justifiable and has therefore not be required.
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C.1.3.1.b (Continued)

Additional instrumentation channels shouid be provided to allow
operators to determine the actual condition of the plant when
failure of one accident monitoring channel would result in infor-
mation ambiguity (viz., redundant displays disaqree) that could
lead operators to defeat or fail to accomplish the required safety
function. Additional instrumentation channels should consist of
either (1) providing another independent channel monitoring the
same variable (redundancv), or (2) providing an independent
channel to monitor a different variable that bears a known rela-
tionship to the multiple channels (diversity).

Redundant or diverse channels should be electrically and physic-
ally separated from each other and from equipment not classified

important to safety in accordance with Regulatory Guide 1.75.

At least one instrument channel should be displayed on a direct-
indicating or recording r.evice (e.g., strip chart recorder).

Redundant [or diverse] monitoring channels are not needed within
each redundant division of a safety system.

C.1.3.1.¢

Instrumentation channels should be energized from station standby
power sources as provided in Regulatory Guide 1.32 and should be
backed up by batteries where momentary interruption is not tol-

erable (uninterruptible power).
Csl.3.1.4
Instrumentation channels should be available prior to an accident

except as provided in Paragraph 4.11, "Exemption," as defined in
IEEE Standard 279 or specified in Technical Specifications.
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The recommendations of the following Regulatory Guides pertaining
to quality assurance should be followed:

Regulatory Guide 1.123 Regulatory Guide 1.38
Regulatory Guide 1.144 Regulatory Guide 1.58
Regulatory Guide 1.146 Regulatory Guide 1.64
Regulatory Guide 1.28 Regulatory Guide 1.74
Regulatory Guide 1.30 Requlatory Guide 1.88

[Quality assurance per NEDO-11209, NEBG BWR QA Program descrip-
tion is acceptable.]

Csl.,3.1.£

Continuous instrumentation channel readout should be provided
(this may be by [either an analog or digital meter] or recorder).
[Interruption of instrumentation readout is acceptable where
interruptible power s acceptable. (See Position C.1.3.1.c.)]

Overlapping instrument spans should be provided when two or more
instruments are required to cover a particular range.

C.l.}-l.g

Recording of instrumentation readout information should be pro-

vided as follows:

(1) the information should be continuously available on
dedicated recorders [e.g., strip chart recorders],
where direct and immediate trend or transient infor-
mation is essential for operator information or

action; or
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C.1.3.1.g (Continued)

(2) the information should be continuously updated, stored
in a computer memory and displayed on demand where the
information is not essential for operator information
or action; or

(3) intermittent displays such as data loggers and scan-
ning recorders should be used if no significant
transient response information is likely to be lost
by such devices.

C.1.3.2 - Design and Qualification Criteria - Category 2

Ciledsdsd

Instrumentation should be qualified in accordance w.th Regulatory
Guide 1.89 and methodoliogy described in NUREG-0588. [Qualifica-
tion applies to the complete instrument channel from sensor to
display where the display is a direct indicating meter or record-
ing devices.] Qualification applies from the sensor [to and
including] the isolator/input buffer where the channel signal is
to be processed or displayed on demand, unless it can be shown
that failure of the isolator/input buffer cannot jeopardize the
function of Class 1E instrument channel.

The signal isolation device should be located where it is access-

ible for maintenance during accident condition.

The portion of the instrumentation channel requiring seismic
qualification should be qualified in accordance with Regulatory
Guide 1.100 (including hydrodynamic loads) when the instrumenta-

tion is part of a safety-related system.
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C.ll3l2_‘2

Instrumentiation channels should be energized from a high-
reliability power source, not necessarily standby power, and
should be backed up by battecies where momentary interruptions

are not tolerable (noninterruptible power).

Instrumentation channels should be available with the out-of-

service intervals based on:

(1) the normal Technical Specification requirements on
out-of-service for the system it serves where
applicable, or

({2) where specified by other requirements.

C.1.3.2.4

The recommendations of the Regulatory Guide pertaining to quality
assurance, identified in Position 1.3.1.2, should be followed,
where applicable, considering the importance to safety of the
instrumentations under consideration. Since some instrumenta-
tion is less important to safety than other instrumentation, the
quality assurance requirements that are implemented should:

(1) provide control over activities affecting quality to
the extent consistent with the importance to safety of

the instrumentation, and

(2) be determined and documented by personrel knowledge-
able in the use of the instrumentation.
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C.l.3.2.e

The instrumentation readout should be on an individual meter/
recorder (e.g., strip chart recorder) or processed for display
on demand by a CRT or other appropriate means.

g'1'3.2.f

Effluent radioactivity monitoring, area radiation monitoring,
and meteorology monitoring instrumentation readouts should be:

(1) continuously available on dedicated recorders (e.qg.,
strip chart recorders) where direct and immediate
trend or transient information is essential for opera-
tor information or action, or

(2) continuously updated, stcored in a computer memory,
and displayed on demand, if not essential to the

operator, and

(3) displayed by dizl, digital, CRT or strip chart
recorders.

C.1.3.3 - Design and Qualification Criteria - Category 3

C.1.3.3.8

Instrumentation should be of high-quality commercial grade and
should be s«lected to withstand the specified service

environment.

C.1.3.3.b

The method of display may be dial, digital, CRT or strip chart

recorder indication.
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C.1.3.3.b (Continued)

Effluent radioactivity monitoring, area radiation monitoring, and

meteorology monitoring instrumentation readouts should be:

(1) continuously available on dedicated recorders (e.g.,
strip chart recorders) where direct and immediate
trend or transient information is essential for opera-

tor information; or
(2) continuously updated, stored in computer memory, and
displayed or demand, if not essential to the operator;

and

(3) displayed by dial, digital, CRT, or strip chart

recorders.

Position C.1.4 - Additional Criteria - Categories 1 and 2

C.1.4.a

Category 1 and Category 2 equipment should be designated as part
of the accident-monitoring instrumentation [Type A, B, C] or
systems operation and effluent-monitoring instrumentation

[Type D, E].

Transmission of signals from such equipment for other uses should
be through isolation devices that are designated as part of the
mor.itoring instrumentation and that meets the provisions of

Regulatory Guide 1.97.

C.1.4.b

Category 1 and 2 instruments designated as Tyves A, B, and C
should be [located visually accessible to the operator] and
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C.1.4.b (Continued)

specifically identified on control panels so the operator can
easily discern that they are intended for use under accident

conditions.

Position C.1.5 - Additional Criteria - Categories 1, 2, and 3

1.5.8

Servicing, testing, and calibration programs [consistent with

the requirements of Position 1.3) should be specified to maintain
the capability of the monitoring instrumentation. The capability
for testing during power operation should be provided for those
instruments where the required interval between testing is less
than the normal time interval between generating station

shutdowns.

[Applicant to provide programs. |

1.5.b

The instrumentation design should facilitate administrative

control over removing channels from service.
[Applicant to provide administrative controls.]

. 5.0

The instrumentation design should facilitate administrative con-
trol of access to setpoint adjustments, module calibration

adjustments, and test points.

[Applicant to provide administrative contiols.]
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1.5.4

Human factors analysis should be used in determining the type
and location of displays and the monitoring instrumentation
design should minimize the development of conditions that would
cause meters, annunciators, recorders, alarms, etc. to give

ambigquous indication potentially confusing to the operator.

[See Chapter 18 regarding conduct of human factors review.]

C.l.0:8

Instrumentation should be designed to facilitate the recogni-
tion, location, repair, or adjustment of malfunctioning com-

ponents or modules.

C.1.5.f

Monitoring instrumentation should be from sensors that directly
measure the desired variables whenever possible. Indirect
measurements should be made only when they can be shown by analy-

sis to provide unambiguous information.

C.1.5.9

The same instruments should be used for accident monitoring as
those used for normal plant operations to enable the operators to
monitor instruments with which they are most familiar during

accident situations. Separate instruments should be used only

when the required "accident" range would result in a loss of

instrumentation sensitivity in the normal operating range.
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c.1.5.}

Instrumentation channel periodic checks, testing and calibraticn
veirification shculd be in accordance with the applicable portions
of Regulatory Guide 1.118 (Note: Instrumentation response time
testing for post-accident instrumentation is [not required as it
is peak values of the variables that are of interest rather than

the rate of peak value achievement].
[Applicant to provide programs.]

position C.1.6 - Additional Criteria - Type B and C Variables

c.1.6.1 - Type B Variables

In conjunction with Table 1DA-1 the following should be consid-
ered as a minimum number of instruments, and their respective

ranges, for accident monitoring instrumentation.

C.1.6.1.a - Reactivity Control Monitoring

The measured variable should be neutron flux or combinations of
other variables, if properly justified, to indicate accomplish-
ment of control of reactivity in the core. If neutron flux is
used, the measurements should extend from [10-6] to [10+2]% of
full reactor power. Current value, rate and trend information
should be available in the control room [for the primary

variable].

C.l1.6.1.b - Core Cooling Monitcring

Reactor vessel water level monitoring should we provided to indi-
cate the accomplishment of core cooling. Current value and trend

information should be available in the control room.
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C.1.6.1.c - Reactor Coolant System Integrity

The measured variables should include reactor pressure, drywell
pressure and drywell sump level to indicate the accomplishment
and maintenance of Reactor Coolant Pressure Boundary (RCPB)
integrity. Current value information should be available in

“he control room,

C.1.6.1.4 - Reactor Containment Integrity

The measured variables should include reactor containment pres-
sure and remote operated containment isolation positions
(closed/not closed) to indicate the accomplishment and mainte-
nance of creactor containment integrity. Current value of pres-
sure and valve position status should e available in the control

room.

C.1.6.1.e - Radioactive Effluent Monitoring

The measured variable should be noble gas monitoring of the
planned release points to indicate accomplishment of radio-
active effluent control. The information should be available to

the control room operator.

C.1.6.2 - Additional Criteria, Type C Variables

In conjunction with Table 1DA-1, the following should be con-
sidered as a minimum number of instruments, and their respective
ranges, for accident monitoring instrumentation. In addition,
the instrumentation [primary variable] should detect and alarm
the fecllowing with the current value information in the control

room.
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C.1.6.2.a - Fuel Clad Parrier Monitoring

These variables indicate a breach ir the fuel cladding barriers
(i.e., an in-core fuel cladding brcach capable of releasing
more than 1 percent of fuel cladding gap and plenum activity of
the core). The measured variable should be reactor coolant
svstem radioactivity (gross gamma) .

Operator sampling of reactor coolant should bt used as a means t¢
verify the measured variable. Sampling provisions should per-
mit one sample to be taken every 6 hours with analyces results
available within 72 hours of the sampling.

C.1.6.2.b - Reactcr Coolant Pressure Boundary Monitoring

These variables indicate a breach in the reactor coolant systam
that produces a loss of reactor coolant inventory in excess of
normal coolant makeup capability. The measured variables used
to detect a RCPB bre.ch shall span the full spectrum of design
basis accident event .reak sizes. The measured variabls should
include drywell pressure and drywell sump ‘evel with an accuracy
of 20% of span and a response time of less than '0 seconds for
input step change of 10%. Current value shouid be provided ‘in

the control room.

C.1.6.2.c - Primary Reactor Containment Pressure Bovadary
Monitoring

These variables indicate a breach in the Primary Containment
Pressure Boundary that is capable of producing radiation
releases in excess of Title 10, Code of Federal Regulations.

1DA.1-18
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C.1.6.2.¢ . Primary Reacyor Containment Pressure Boundaury
Monitoring (Continued)

Part 100 "R-actor Site Critcria” at the ex'us/on area boundary
using 1ID-14844, "Calculation of Dist.nce Factrors for Power and
Test Reactor Sites, March 23, 1982," sours~ €2i's.

The measured variable should be primary cuntainment oressure and
Secondary containme~t air space radiatior monitorxing for gross
gamma, The containment pressur¢ monituring instrument venge
should be the range speciided ir Gable 1DA ) with & display chan~-
nel accuracy within $20% of span &nd a respence time of less than
10 z2¢c for an input step change of 10 percent o( spds. The Sec~-
ondary containment air space radiation monitoring in=strumautation
range should be as specified on Table 1DA-1 with a display <han-
nel accuracy as specified with a display channel reﬂponsu time of
less than 10 seconds for an input step change of $10% of span.
Currert value should be provided and alarmed on the control room.
Secondary containment air space radiation detectors shou.d
respond to gamma radiation photos within any en*rgy raage from

60 keV to 3 MeV with an energy response accuracy o7 $20% at any
specific photon energy from 0.1 MeV toc 3 MeV. Overall_aystem
accuracy should be within a factor off 2 over the entire range.

C.1.6.2.d - Potential Breach of the Final Fission Product
Barrier

The measured variable should be [primary, containment pressure,
primary reactor containment hydrogen concentration and RCPB
pressure. The primary containment pressure monitoring instru-
mentation .sange shoud be as cpecified on Table 1DA-1 with a dis-
play channel a -~y [of] $10% of span and a response time of
less than 1 second for n input step chaige of #10% of span.
Current value should be picvided in the control room. The pri-
mary containment hydrogen menitoring instrumentation range
should be as specified in Taile 1DA-1 with a display channel

1DA.1-19
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C.1.6.2.d - Potential Breach of the Final Fission Product
Barcier (Continued)

accuracy of £10% of span. 1Initial and subsequent samples should
be available at sufficiently short intervals to allow the opera-
tor to monitor the value of hydrogen concentration in the contain-
ment and take appropriate timely action as required. Current
value should be provided in the control room. The RCS pressure
monitoring instrumentation range should be as specified on

Table 1DA-1 with a display channel accuracy within $10% of span
and a response time of less than 1 second for an input step

change of $10% of span. Current value should be provided in the
control room.

Position C.2 - Systems Operation Monitoring and Effluent-
Release Monitoring Instrumentation

C.2.1 - Definitions

a. Type D, those variables that provide information to
indicate the operation of individual safety systems
or other systems important to safety,

b. Type E, those variables to be monitored as required
for use in determining the magnitude of the release
of radioactive materials and in continually assess-

ing such releases.

Interpretation/Implementation Position for Types D & E

Type D and E variables identified in Table 1DA-1 are considered
adequate to comply with this position and should be implemented
as identified in Table 1DA-1 with the exceptions noted in

Table 1DA-1 of this implementation position. Exceptions are
bracketed, [ |.
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C.2.2

The plant designer should select the appropriate variables and
information display channels [from the list of identified vari-
ables on Table 1DA-1 and Type D variables] required by his

design to enable the control rocm operating personnel to:

Ascertain the operating status of each individual
safety system and other systems important to safety
to that extent necessary to determine if each system
is operating or can be placed in operation to help
mitigate the consequences of an accident [(Type D)].

Monitor the effluent discharge paths and environs with
the site boundary [of his plant] to ascertain if there
have been significant releases (planned or unplanned)
of radiocactive materials and to continually assess
such releases [ (Type E)].

Obtain required information through a backup or

diagnosis channel where a single channel may be

likely to g.ive ambiguous indication.

s&s3

The process for selecting system operation and effluent release

variables should include the identification of:
For Type D -
(1) the plant safety systems and other systems
important to safety that could be operating or

that could be placed in operation to help miti-

gate the consequences of an accident; and
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C.2.3 (Continued)

(2) the variable or minimum number of variables that
indicate the operating status of each system
identified in (1) above.

For Type E -

(1) the planned paths for effluent release;

(2) plant areas inside buildings where access is
required to service equ.pment necessary to miti-

gate the consequences of an accident;

(3) on-site location where unplanned releases of

radiocactive materials should be detected; and

(4) iLhe variables that should be monitored in each
located identified in (1), (2), and (3) above.

C.2.4 - Performance Requirements

The performance requirements for system operation monitoring

(Type D) and effluent release monitoring (Type E) information

display channels should include, as a minimum, identification

of:

(1)

(2)

(3)

range of the process variable and monitoring

instrumentation [per Table 1DA-1];

required accuracy of measurement [per Table 1DA-1];

required response characteristics, if applicable
[per Table 1DA-1];
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‘ C.2.4 - rperformance Requirements (Continued)

(4) time interval in which the measurement is needed
(function time);

(5) the local environment(s) in which the instrument
channel components must operate;

(6) reguirements for rate on trend information [per
Table 1DA-1];

(7) any requirements to group displays of related
information; and

(8) any required spatial distribution of sensors.

C.1.5 - Design and Qualification Requirements

The design and qualification criteria for systems operation

(Type D) and effluent release monitor’ vpe E) instrumenta-
tion should be taken from the  apprc licable] criteria
provided in Positions 1.3 and 1.4 for 1, 2, and 3

instruments.

Table 1 of this implementation position is concsidered adequate
to comply with the instrumentation and instrument range criteria
of Regulatory Guide 1.97 with the exceptions identified in

Table 1DA-1 of this implementation position. Exceptions are
bracketed, [ ].
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VARIABLES ASSESSED FOR KREGULATORY GUIDE 1.97

Table 1DA-1

ASSESSMENT OF 238 NUCLEAR ISLAND

System
Variable No. Range Type Caegory Remarks
Reactivity Control
Neutron Flux c51 107% to 1008 A,B 1 Function detection;
(value, rate, trend) full power accomplishment of
shutdown (Primary
Coolant)
Control Rod Position Cl2 Full in or not B 3 Verification e
full in [Back-up Variable] @
Z
Boron Concentration D24 0 to 1000 ppm B 3 Verification %ég
(sample) fBack-up Variable] ;;a
_ > >
Core Cooling o
L ]
Coolant Level in the B21 Bottom of core A,B 1 Function detection; @'
Reactor (value, trend) support plate accomplishmenrt of
of [above nor- mitigation [Primary =
mal reactor Variable]
water level]

B21 [Below core B,C 1 Potential for breach
plate to above [Primary Variable]
reactor [Alternate to In-core
levelt 1] TC]

o
)
»
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Table 1DA-1

VARIABLES ASSESSED FOR REGULATORY GUIDE 1.97 ASSESSMENT OF
238 NUCLEAR ISLAND (Continued)

System
Variable __No. Range Type Categery Remarks
Maintaiuing Reactor Cool-
ant System Integrity
RCS Pressure B21 15 psia to A 8,C 1 Function detection;
(value + alarm) 1500 psig accomplishment of
+10%; 1 sec/ mitigation. Poten-
10% response tial for breach.
[Primary Variable]
Drywell Sump Level E31 Bottom and B,C [3]
‘value + alarm) top of sump
+20%; 10 sec/
10% response
Drywell Pressure T41 0 to [30 psig) B,C,D 1,2 Function detection;
(value + alarm) +20%; 10 sec/ accomplishment of
10% response mitigation.
: . 7 "
Primary Containment - 0 to 10. R/hr E
N 5 » 3 Release assessment
Area Radiation 1 to 10 R/hr C Betaction of hesnsh
Suppression Pool Water P50 {Top drywell A,C,D 1,2 Detection of breach
Levei vent to weir
wall]
Maintaining Containment
Integrity
Primary Conta‘nment All Closed B 1 Accomplishment of
Isolation Value Position Not Closed isolation
(Excluding Check Valves) [Primary Variable]
(value)
Primary Containment T41 40°F to A 1
Temperature 250°F

AONYISI ¥VYATIONN 8€£T
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Table 1DA-1

VARIABLES ASSESSED I'OR REGULATORY GUIDE 1.97 ASSESSMENT OF
238 NUCLEAR ISLAND (Continued)

System
Variable No. Range Type Category Remarks
Maintaining Containment
Inegrity (Continued)
Primary Containment T41 [0 to 30 psig] A,B,C Function detection;
Pressure accomplishment of
(value, rate, trend, + mitigation; poten-
alarm) tial or actual
breach. {Primary
+10%; 1 sec/ Variable]

10%

response
Drywell/Containment - 0 to 3C% *10% A,C Potential for breach
Hydrogen Concentration [Applicant to
(value) provide. ]
Secondary Containment - 10 ! to 104 C,E Indication of breach
Area Radiation R/hr Release assessment
(valiuw) 60 keV to [Applicant to

3 MeV; $20% provide].

0.1 MeV to

2 MeV

2 x total

range;

10 sec/10%

response
Secondary Containment - 10-6 uc/cc C.,E Potential for breach
Noble Gas Effluent to 10-3 uc/ [Applicant to

cc

provide].
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Table 1DA-1

VARIABLES ASSESSED FOR REGULATORY GUIDE 1.97 ASSESSMENT OF

Variable

Maintaining Containment

Integrity (Continued)

Primary Containment
Noble Gas Effluent

Suppression Pool
Temperature

Drywell Air Temperature

Fuel Cladding Barrier
Monitoring

Coolant Radiation
(value + alarm)

Coolant Gamma
(1 sample/6 hours)
results w/in 72 hr

System Operation

Main Steam Line Isolation
Valve Leakage Control
System [Flow]

238 NUCLEAR ISLAND (Continued)

System
__No. Range Type Category Remarks
- 10:2 uu/cec to C 3 Potential for breach
10 yu/cc [Applicant to provide.]
51 30* 2o 230°» A,D 1,2
T41 40° to 440°F A,D 1,2
- 1/2 to 100 [NA] [NA] [Not needed!
times tech-
nical speci-
fication
limit
(TSL) %50%;
5 min/10%
response
- 10 yCi/gm to 5 3 Detection of breach
10 Ci/gm
E33 [0 to 110% D 2 [Alternate to pressure]

maximum flow]
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Table 1DA-1

VARIAbLES ASSESSED FOR REGULATORY GUTDE 1.97 ASSESSMENT OF

238 NUCLEAR ISLAND (Continued)

System
Variable NO. Range Type Category Remarks
System Operation
(Continued)
Containment Spray Flow E12 0 to 110% D 2 [See RHR flow.]
design flow
Residual Heat Removal E12 0 to 110% D Z
(RHR) System Flow design flow
RHR [service water flow] E12 [0 to 110% D 2 [Alternate to heat
design flow] exchanger temperature.]
Low Pressure Coolant E1l2 0 to 110% D 2 [See RHR flow.]
Injection System Flow design flow
Reactor Core Isolation E51 0 to 110% D 2
Cooling System Flow design flow
High Pressure Coolant E22 0 to 110% D 2
[spray] System Flow design flow
[Low Pressure] Core Spray E21 0 to 110% D 2
System Flow design flow
Standby Liquid Control Cc41 0 to 110% D 2 [Alternate to flow.]
Sytem (SLCS) [Pressure] design flow
SLCS Storage Tank Level C41 Bottom to D [3]
top
SRV Position B21 0 - 50 psig D 2
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Table 1DA-1

VARIABLES ASSESSED FOR REGULATORY GUIDE 1.97 ASSESSMENT OF

238 NUCLEAR ISLAND (Continued)
System
Variable No. Range Type Category
System Operation
(Continued)
Feedwater Flow C34 0 - 110% D 3
design flow
CST Level - Bottom + top D 3
ESF Cooling Water Flow - 0 to 110% D 2
design flow
ESF Cooling Water - 32° to 200°F D 2
Temperature
High Radioactivity - Bottom to top D 3
Tank Level
Emergency Vent Damper X73 Open/Closed D 2
Position T41
X63
Standby Energy Status P53 Power, Air D 2
P60
P61
Effluent Monitoring
SGTS Ventilation Flow - [Open/Not Open] E 2

Remarks

Indication of avail-
able water [Appli-
cant to provide. ]

[Applicant to
provide. ]

[Applicant to
provide. ]

Release assessment
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Table 1DA-1

VARIABLES ASSESSED FOR REGULATORY GUIDE 1.97 ASSESSMENT OF
238 NUCLEAR ISLAND (Continued)

System
Variable No. Range Type Category Remarks
Ef fluent Monitoring
(Continued)
Other Ventiiation Flow - [Open/Not Open] E (3] Release assessment
Particulate/Halogen - 10-3 pe/cc to E 3 Release assessment
Release (sample) 102 yuc/cc [Applicant to provide.! .
W
Environs Radioactivity - Various E 3 Release assessment =
o Monitoring (Applicant to - .
=) provide. ] O m
> o0
> <2
'y Meteorology - Various E 3 Release assessment -
w [Applicant to T
= provide. ] » —
-
>
Post-Accident Sampling - Coolant, E 3 Release assessment %
(sample) containment [Sump sample not
air needed. |
o oN
o N
< >
L |
o
= O
o




Requirement

1.3.1

1.4

GESSAR II
238 NUCLEAR ISLAND

Table 1DA-2

REGULATORY GUIDE 1.97
SUMMARY OF REQUIREMENTS

CATEGORY 1

Whole channel (including indicator)
Qualification to Regulatory Guide 1.89,
Regulatory Guide 1.100 (egquivalent to
IEEE 323-1974; IEEE 344-1975)

Unambiguous Indication with Single
Failure

Station Standby Power

Available Pricr to Accident

Quality Assurance Applied

Continuous Indicator

Variable Recorded

(dedicated records if trend essential,
otherwise computer memory is permitted)
Isolation Devices for Non-Accident
Monitoring

Identified as to Post-Accident Use
(Type A,B,C, only)

Servicing, Testing and Calibration
Program

Removal from Service Administrative
Control

Setpoint, Calibration, Testing
Administrative Control

Human Factors Applied to Type and
Location of Display

Malfunctioning Components Maintainable

Direct Variable Measurement

. Normal Operation Instrumentation Used

Testing and Calibration per Regulatory
Guide 1.118

*Applicant to provide.

1DA.1-32
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Requirement

1.3.2

1.4

GESSAR I1
238 NUCLEAR ISLAND

Table 1DA-2
REGULATORY GUIDE 1.97

SUMMARY OF REQUIREMENTS (Continued)

Q ™m0

o 4
.

CATEGORY 2

Whole Channel (including display)
Qualified to Regulatory Guide 1.89
and Regulatory Guide 1.100

High Reliability Power Source (not
necessarily station standby)

Available Per Technical Specifications
Quality Assurance Applied
Individual Display or CRT

Variable Recorded (NG Effluent and
Area Rad only)

(dedicated recorder if trend essential,
otherwise computer memory)

Isolation Devices for Non-Accident
Monitoring

Identified as to Post-Accident Use
(Types A,B,C, only)

Servicing, Testing and Calibration
Program

Removal from Service Administrative
Control

Setpoint, Calibration and Testing
Administration Control

Confusing Indication Minimized; Human
Factors Applied

Malfunctioning Components Maintainable
Direct Variable Measurement
Normal Operation Instrumentation Used

Testing and Calibration per Regulatory
Guide 1.118

*ppplicant to provide.

1DA.1-33
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Requirement

1.3.2

GESSAR I1I
238 NUCLEAR ISLAND

Table 1DA-2
REGULATORY GUIDE 1.97

SUMMARY OF REQUIREMEN™ " (Continued)

CATEGORY 3

High Quality Commercial Grade
Individual Display or CRT

Variable Recorded (NG Effluent, area
rad only)

Servicing, Testing and Calibration
Program

Removal from Service Administrative
Control

Setpoint, Calibration, and Testing
Administrative Control

Confusing Indication Minimized; Human
Factors Applied

Malfunctioning Components Maintainable
Direct Variable Measurement
Normal Operation Instrumentation Used

Testing and Calibration per Regulatory
Guide 1.118

*Applicant to provide.
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PROCESS VARIABLE
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TIME

Figure 1DA-1. Typical Environment Qualification Envelope

for Type C Instruments
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ATTACHMENT B
TO
APPENDIX 1D

238 NUCLEAR ISLAND TYPE A VARIABLE ASSESSMENT

1DB.1 INTRODUCTION

This attachment describes the basis for selecting the Type A
variable list used as a basis for the assessment against the pro-

visions of Regulatory Guide 1.97, Revision 2.
1DB.2 APPROACH

Regulatory Guide 1.97, Revision 2, defines Type A variables as
"Those variables . . . that . . . permit the control room operator
to take the specific manually control (s fety) actions for which
no automatic control is provided . . . for design basis accident
events.” The identification of the Type A variables are deiived
from two sources: GESSAR 1I, Chapter 15, and the Emergency
Procedure Guidelines developed by General Electric for the BWR

Owners Group.
1DB.3 RESULTS

Chapter 15 contains discussions of numerous events not all of
which are design basis accidents. Appendix 15A is a Plant Nuclear
Safety Operational Analysis (NSOA) which addresses these same

events in the following categories:

Normal Operations

Anticipated Operational Transients
Abnormal Operational Transients
Design Basis Accidents

Special Events

1DB.1-1
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1DB.3 RESULTS (Continued)

Variables associated with normal operations are excluded from
further investigation because those activities are planned actions
which would not normally be expected to cause a threat to the

general public.

Because the Probabilistic Risk Assessment (Section 15D.3) shows
that the risk to the general public is dominated by transients
rather than design basis accidents, all of the above categories
(except normal operations) were considered to determine what
parameters required operatcr action. Tables 1DB-1 through 1DB-4
list the events considered and the primary variables associated
with called-for manual action. The manual action variables are
taken from either the NSOA or the Chapter 15 event descr.ptions.

A review of Tables 1DB-1 through 1DB-4 shows that about half of
the identified events required no operator action; the safety
actions required are automatically initiated. The required
manual actions are summarized in Table 1DB-5 along with the

associated variables.

The Emergency Procedure Guidelines were also reviewed to deter-
mine if there are other variables not specifically identified by
Chapter 15 which are associated with required operator actions.
Table 1DB-5 includes these additional variables and actions which

result from a review of the following quidelines:

RPV Control

Containment Control
Some of these variables, especially those related to emeragency

action, might be considered beyond the scope of the regulatory
guide by virtue of requiring "contingency actions that may also

1DB.1-2
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1DB.3 RESULTS (Continued)

be identified in written procedures." However, they are included
with the list of Type A variables because they detine conditions
which require action on the part of operators to respond to

safety-related conditions.

The final list of Type A variables was derived from the variables
indicated on Table 1DB-5. Only Reactor Water Temperature (Tva)
was deleted since a direct relation between vessel pressure and

temperature exists in a boiling water reactor.

1DB.1-3/1DB.1-4
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Table 1DB-1

238 NUCLEAR ISL..ND
ANTICIPATED OPERATIONAL TRANSIENTS

Event
7 Scram
8 Loss of instrument Air
9 Inadvertent HPCS Pump Start
10 Inadvertent Recirc Pump Start
11 Recirc Flow Control Failure
(increasing)
12 Recirc Flow Control Failure
(decreasing)
13 Recirc Pump Trip
14 Inadvertent MSIV Closure
15 Inadvertent SRV Opening
16,17 Continuous Rod Withdrawal
18 Loss of Shutdown Cooling
19 Shutdown Cooling Increased Flow
20 Loss of Feedwater
21 Loss of Feedwater Heating
22 Feedwater Controller Failiure
(maximum demand)
23 Pressure Regulatory Failure (open)
24 Pressure Regulatory Failure (closed)
25 Turbine Trip (w/bypass)
26 Loss of Condenser Vacuum
27 Generator Trip (w/bypass)

1DB.2-1

22A7007

Rev.

10

Manual Action*
Variables

none
none
none

ncene
none

Tepr
none
none
sp’

none

sp’
none
Tgpr
none

none
none
Tsp:

none

sp’

none

RPV

PRPV

RPV

RPV

RPV

RPV
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Table 1DB-1

238 NUCLEAR ISLAND
ANTICTIPATED OPERATIONAL TRANSTENTS (Continued)

Manual Action¥*

B ) Event Variables
28 Loss of On-Site AC Power TSP' PRPV' LRPV
29 Loss of Off-Site AC Power TSP' PRPV' Lva

*Other than for monitoring Lrpy and Prpy, securing HPCS/RCIC when
RPV level is controlled, transferring mode control switches as
appropriate, or verifying protective actions (see Table 1DB-6
for definition of symbols).
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Table 1DB-2

238 NUCLEAR ISLAND
ABNORMAL OPERATIONAL TRANSIENTS

Manual Action¥*

Event Variables
30 Generator Trip (w/o bypass) none
31 Turbine Trip (w/o bypass) none
32 Improper Fuel Loading none
33 Recirc Pump Seizure TSP' PRPV
34 Recirc Pump Shaft Break TSP' PRPV

*See Table 1DB-1.
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Table 1DB-3

238 NUCLEAR ISLAND
DESIGN BASIS ACCIDENTS

Manual Action¥*

Event Variables

Control Rod Drop

Fuel Handling Accident (outside
containment)

PRPV

37 Loss of Coolant (inside >

containment) Hc . PRPV’ RPV TSP
38 Loss of Coolant (cutside

containment) TSP' PRPV' RPV
39 Instrument Line Break (outside

. m * *

drywell) “sp’ Prpy’ Lrpv
40 Feedwater Line Break (outside

containment) TSP' pRPV' REV
41 Gascous Radwaste System Leak *e
4?2 Augmented Offgas Treatment System

Failure "
43 Radioactive Liquid Waste System

Failure None
44 Liguid Containing Tank Failures None
45 Fuel Handling Accident (inside

containment) None

*See Table 1DB-1.

**Isolation of line based on channel cross-check, alarm, area
radiation, process radiation, area temperature, or leak detec-
tion system alarms. Action is for a normal overation suutdown.
Isolation is nct a required safety action.

1DB.2-4
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Table 1DB-4

238 NUCLEAR 1SLAND
SPEC1AL EVENTS

Event

46

47

48

49

Shippiny Cask Drop
Anticipated Transient w/:: Scram
Shutdown Outside Control Room

Shutdown w/o Control Rods

*See Table 1DB-1.

1DB. 2-5
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Manual Action*
Variables

none

ToprPrpy?

Topr@ Prpy

TSP’pRPV,¢
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238 NUCLEAR ISLAND

Tabie 1DB-5

238 NUCLEAR ISLAND

SUMMARY OF MANUAL ACTIONS

Manual Action

Initiation of Suppression Pool Cooling
Initiation of Shutdown Cooling

Manual Deprecsurization

Initiation of H, Recombiners

Initiation of Leakage Cortrol Svstems

Initiate Standby Liquid Control

Emergency Action ** if Exceed:
Heat Capacity Limit
Suppression Pool Load Limit
Reference Leg Boiling Limit
Maximum Drywell Temperature
Maximum Co. tainment Temperature
Maximum Containment Pressure

Pressure Suppression Limit

Initiation of Containment Sprays

Initiation of Containment Venting

*E
4

EPG
FSAR

LU |

**Scram, Emergency Depressurization and/or RPV Floocding.

1DB.2-6

Variable

Tep

Prrv
Prpv Lrov

2
- c

Prws Lrpy

0'TSP

'L

Prov' TsprLgp

LsprPrpy
Tas?

DW’ TRPV
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RPV

Prpy

e

RPV

GESSAR 11 22A7007
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Table 1DB-6
DEFINITION OF SYMBOLS

Suppression Pool Temperature
Drywell Temperature
Containment Temperature
Reactor Water Temperature
RPV Pressure
Contairment Pressure
RPV Level
Suppression Pool Level
Neutron Flux

Drywell/Centainment Hydrogen Concentration

1DB.2-7/1DB.2-8

10
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ATTACHMENT C
TO APPENDIX 1D

TECHNICAL DESCRIPTION
FOR

ENHANCED LEVEL INSTRUMENT SYSTEM

ATTACHMENT C 1s PROPRIETARY and is provided
under separate cover.



