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DISCLAIMER

The positions reported herein are con-
sensus responses to the requirements
of NRC Regulatory Guide 1.97, Revision
2, December 1980, and as such do not
necessarily express in every particu-
lar the several positions of the par-
ticipating utilicies.
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1. INTRODUCTION

Following the publication of Regulatory Guide 1.97,
Revision 2, by the U. S. Nuclear Regulatory Commission in
December 1980, the BWR Owners Group (BWROG) established a
committee to review and evaluate the regulatory positions
described therein.'

The inteant of RG 1.97 is to ensure that all light-water-
cooled nuclear power plants are instrumented as necessary to
neasure certain prescribed variables and systems during and
after an accident. The principal purpose of the BWROG RG 1.97
Committee was to evaluate the safety effects and the feasibil-
ity of implementing the proposed regulatory positions=--particu~
larly those defined in Table 1, RG $:97,

Twenty=four (24) domestic and two (2) foreign utilities
supported the Committee's efforts. Seventeen (17) of these
utilities provided representacives to serve on the committee.

A subcommittee of the RG 1.97 committee was formed (Feb. 1982)
to address the issue of inadequate Core cooling (ICC) detection.

Meetings of che committee commenced in April 1981 and con-
tinued through July 1982, The sponsoring utilities and their
representatives who served on the SWROG RG 1.97 Committee are
identified at the end of this section.

The committee's work was devoted primarily to discussions
of specific task assignments, to presentations of committee~
and contractor-generated data related to RG 1.97 requirements,
and to the formulation of recommendations based on the commit-
tee's reviews and analyses. Besides conducting its own
studies, the committee contracted other analytical work to Roy
4 Associates, Inc.; S. Levy, Inc.; and the General Electric
Company .

IAs used throughout this report, RG 1.97 refers to RG 1.97,
Revision 2, December 1980,



A summary statement of the Owners Group position relative
to RG 1.97 requirements is presented in Sec. 2; some proposed
Type A variables, which are unspecified in RC 1.97, are defined
in Sec. 3; a detailed Owners's position statement on a variable~-
by-variable basis is provided in Sec. 4; and abstracts of the
supporting analyses and studies are contained in Sec. 5. Per-
tinent contractor reports, a copy of Table 1 from RC 1.97, and
a list of abbreviations are presented in the appendices.



Sponsoring Utilities

he sponsoring utilities of the BWROG RC 1.97 Committee,
their assigned contacts or committee members, and consultants
are identified below.
Committee Membership
(Names of the working members of the committee are in
italics.)
Boston Edison Company
RICH ST. ONGE; JERRY XITHCWSKI
Cincinnati GCas & Electric Company
WILLIAM COCPER; ROGER THONEY
Cleveland Electric Illuminating Company
RAY TANNEY
petroit Edison Company
JOHN GREEN

Georgia Power Company
~iUL EREMATT (1CC chairman) (from Southern Companv Services
Ine.)

Gulf States Utility Company
MATEE RAHMAN; PHILLITS PORTER

lowa Electric Light and Power Company
P08TEF (Y0SI) 3ALAZ (Chairman)
Jersev Cenrral Power & Light Company
JAMES CHARDOS; PAUL PROCACCI; ABDUL R. BAIG

Long Island Lighting Company
JORN RIGERT

Mississippi Power & Light Company
SAM HOBBS; PUFUS BROWN

Northeast Utilities
MARIO BLANCAFLOR

yorthern Indiana Public Service Company
ADAM SHAHBAZI

Pennsvivania Power & Light Company
JOHN BARTOS; DAN CARDINOBE

Philadelphia Electric Company
wES BOWERS; RICK OGITIS

Power Authority of the State of New York
3. BANGARAO; J. STREET



Public Service Electric and Gas Company
RICHARD O'CONNELL

Tennessee Valley Authority
KATHRYN ASHLEY: ROBERT ZOLLINGER

Washington Public Power Supply System
ARUN JOSHI; BUD KUNTINGTON

Supporting Utilities

Carolina Power & Light Company

Centrales Nucleares Del Norte (5.A.)
Commonwealth Edison Company

Ente, Nazionale per 1' Energia Elettrica
Illinois Power Company

‘lebraska Public Power District

Niagara Mohawk Power Corporation
Northern States Power Company

EPRI/NSAC

€. Dan Wilkinson, program manager (replaced by Robert Kubik for

report coordination in Feb, 1982)

Consultants
General Electric Company

$. Levy, Ine.
Roy and Associates



2. BWR OWNERS GROUP POSITION STATEMENT

The BWROC position on NRC Regulatory Cuide 1.97, Revision
2, is presented in the following statement. The statement
reflects the intent of the regulatory positions set forth in
RG 1.97 but includes alternatives and deviations that relate
to specific instrumentation requirements and to the particulars
of their implementation.

The statements that follow in this section are general
positions on the requirements specified in the designated para~
graphs of RC 1.97. A detalled position statement on a variable~
by=variable basis is presented in Sec. 4, and supplementary
data are provided in Sec. 5 and in the appendices.

General Position Statement

BWROG concurs with the intent of RGC 1.97, Revision 1.
The i(ntent of the regulatory guide is to ensure that necessary
and sufficlent instrumentation exists at each nuclear power
station for assessing plant and environmental conditions during
and following an accident, as required by 10 CFR Part 50,
Appendix A and General Design Criteria 13, 19, and 64, lmple~
mentation of RGC 1.97 requirements is recommended except in
those instances in which deviations from the letter of the
guide are justified technically and when they can be lmple~
mented without disrupting the general intent of the Guide.

In assessing RG 1.97, the Owners Group has drawn upon
information contained in several applicable documents, such
as ANS 4.5, NUREG/CR-2100, and the BWROGC Emergency Procedures
Guidelines, and on data derived from other analyses and stud-
tes. The Owners Group believes that literal compliance with
the provistons of the guide, because of their specific nature,
{s not appropriate. Some RG 1.97 requirements call for exces~
sive ranges or L(nappropriate categories., Other requirements



could adversely affect operator judgment under certain condi~
tions., For example, research by S. Levy, Inc., shows that core
thermocouples will provide ambiguous information to BWR opera~
tors. The Owners Group intends to follow the criteria used by
the NRC for establishing Category 1, 2, and ] instruments,
although it should be noted that Category 2 instruments could
vary widely between utilities, because of various plant-unique
features.

The following Owners Group compliance statement is appli-
cable to the regulatory positions defined in RG 1.97, Revision
1 (the paragraph numbers cited correspond to those in RG 1.97).
L.__Accident-Monitoring Instrumentation

Par. 1.1: The BWR Owners Group concurs with this defini-
tion.

Par. 1.2: The BWR Owners Group comcurs with this defini-
tion.

Par. 1.3: Instruments used for accident monitoring to
meet the provisions of RG 1.97 shall have the proper seasitivity,
range, transient response, and accuracy to ensure that the con=
trol room operator is able to perform his role in bringing the
plant to, and maintaining it in, a safe shutdown condition and
in assessing actual or possible releases of radicactive mate-
rial following an accident. Each utility shall assess its
plant accident-monitoring instrumentation system.

Accident-monitoring instruments that are required to be
environmentally qualified will be qualified to the requirement
of NUREG=0988 and Memorandum and Order CLI-30-21. The seismic
qualification of instruments will be based on individual
assessments performed by each utility.

Each plant will comply with the quality assurance require-
ments, using its approved quality assurance program, as described
(o the FSAR or elsevhere. This would ensure that accident~
monitoring instruments comply with the applicable requirements
of Title 10 CFR 50, Appendix B.



Each plant program for periocdic checking, testing, cali-
brating, and calibration verification of accident-monitoring
{nstrument channels (RG 1.118) shall be in accordance with the
gtility's commitment, as specified in the FSAR, or elsewhere.

Par. 1.3.1: A third channel of instrumentation for
Category 1 instruments will be provided only if a failure of
one accident-monitoring channel results in information ambi-
guity that would lead operators to defeat or fail to accomplish
a required safety function, and Lif one of the following meas~
ures cannot provide the information:

1. Cross=checking with an independent channel that
monitors a different variable bearing a known relationship to
the variable being monitored.

2. Providing the operator with the capability of per~
turbing the measured variable to determine which channel has
failed by observing the response on each instrument.

3. The use of portable instrumentation for validation.

Category 1 instrument channels, which are designated as
being part of a Class IE system, will meet the more stringent
design requirements of either the systam or the regulatory guide.

The requirements for physical independence of electrical
systems (%G 1.75) shall be based on each plant's commitments
tn the FSAR, or elsewhere.

Par. 1.3.2: The BWR Owners Group concurs with the regu~
latory position for Category I instrumentacion, except as
modified by Far. 1.) above.

Par. 1.J.3: The BWR Owners Group concurs with the regu-
latory position for Category ) instrumentation.

Par. 1.4: To assist the control room operator, identifi
cation of instruments designated as Categories 1 and 2 for
variable types A, B, and C should be made with due considera~
tion of human factors engineering. This position is taken to
clarify the intent of RG 1.97, which specified that these
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{nstruments be easily discerned for use during accident condi~
tions (see lssue 1, Sec. 3).

Par. 1.5: The BWR Owners Group concurs with the regula~-
tory position taken in this section, except as modified by
Par. 1.3 above.

Par. 1.6: It is the position of BWROG that in terms of
accident monitoring at a BWR facility, Table 1 of RC 1.97 does
not represent a minimum number of variables and does not neces~
sarily represent correct variable ranges or instrumentation
categories,

fach BWR facility shall assess its compliance with the
tntent of RC 1.97 by establishing a list of accident-monitoring
variables applicable to its own plant. The classification of
(nstrumentation used to measure the variables as Category
2, or 3 shall be in compliance with the intent and method used
in RG 1.97.

The 3WR Owners Group position on the implementation of
each variable described in Table 1 of RG 1.97 and in other
applicable documents is presented in Sec. 4.

2. Systems Operation Monitoring and Effiuent Release Moni-
toring Instrumentation

The SWR Owners Group position stated in Par. 1.) above
is applicable to the Type D and E variables described in
RG 1.97.

Par. 2.1: The BWR Owners Group concurs with these
definitions.

Par. 2.2: The BWR Owners Group concurs with this regula-
tory position.

Par. 2.): The BWR Owners Group concurs with this regula-
tory position. .

Par. 2.4: The BWR Owners Group concurs with this regula-
tory position.

Par. 2.5: The BWR Owners Group position as stated in Par.
1.6 above is applicable to this regulatory position.



implementation of Design Changes

The BWR Owners Group recommer{s that the implementation
into each plant design of additional design changes, as required
by RG 1.97, be integrated with the implementation of other con=
trol ruew design improvements.

A ralativaship axists between identifying acc dent-monitoring
variables, daveloping operating procedures, revie.ing control
room human factors engineering, and in~orperating design changes
into the planr. PWROG believes that an integrated approach
precludes the use of a specific implementation date for all BWR
piants, In this regard, the Owners Group recommends that imple=
mentation dates should be scheduled on & plant=by-plant basis.




3. PROPOSED TYPE A VARIABLES

Regulatory Guide 1.97, Revision 2, designaces all Type A
variables as plant-specific, thereby defining none in particu=
lar. The Guide defines Type A variables as

Those variables to be monitored that provide
primary information required to permit the
control room operator to take specific manu=
ally controlled actions for which no automatic
control is provided and that are required for
safety systems to accomplish their safety
functions for design basis accident events.

fegulatory Guide 1.97 defines primary information as "informa-
tion that is essential for the direct accomplishment of the
specified safety functions." Variables associated with con~
tingency actions that may be identified in written procedures
are excluded from this definition of primary information.

As part of their review of RG 1.97, the BWR owners under-
took the task of developing and analyzing a group of variables
that were determined to be potential candidates for inclusion
tn RG 1.97 as specific Type A variables. The variables identi-
fied by the Owners Group are generic in nature, and the appli-
cability of a given variable to a particular facility should
be determined on an individual utility basis.

in the summary that follows, two groups of variables are
defined: (1) proposed Type A variables and (1) potential Type
A variables, The variables listed are based on the BWR Owners
Group Emergency Procedure Guidelines (EPG's)., Although all of
the operctor actions specified belovw may not be required to
ensure that safety systems fulfill their safety functions in
terms of design-basis events, they are nonetheless included in
the (nterest of completenass.



Variables Identified as Type A

(The variables listed here are also included in the tabu-
lation of Sec. 4.)
Variable Al. RPV Pressure

Operator action: (1) Depressurize RPV and maintain safe
cooldown rate by any of several systems, such as main turbine
bypass valves, isolation condenser, HPCI, RCIC, and RWCU: (2)
initiate isolation condenser; (3) manually open onme SRV to
reduce pressure to below SRV setpoint if any SRV is cycling.

Safety function: (1) Core cooling; (2) maintain reactor
coolant system integrity.

Variable A2. RPV Water Level

Operator action: Restore and maintain RPV water level.
Safety function: Core cooling

Variable A3. Suppression Pool Water Temperature

Operator action: (1) Operate available suppression pool
cooling system when pool temperature exceeds normal operating
limits; (2) scram reactor if temperature reaches limit for
scram; (3) if suppression pool temperature cannot be maintained
below the heat capacity temperature limit, maintain RPV pressure
below the corresponding limit; and (4) attempt to close any
stuck-open relief valve.

Safety function: (1) Maintain containment fategrity and
(2) maintain reactor coolant system integrity.

Variable A4. Suppression Pool Water Level

Operator action: Maintain suppression pool water level
within normal operating limits: (1) transfer RCIC suction
from the condensate storage tank (CST) to the suppression pool
in the event of high suppression-pocl level; and (2) if suppres-
sion pool water level cannot be maintained below the suppression
pool load limit, maintain RPV pressure below corresponding
limic.

Safety function: Maintain containment integrity.
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Variable A5. Drywell Pressure

Operator action: Control primary containment pressure
by any of several systems, such as containment pressure con-
trol systems, suppression pool spravs, drywell sprays.

Safety function: (1) Maintain containment integrity and

(2) maintain reactor coolant system integrity.

Potential Type A Variables

(The following is a list of possible Type A variables to
be determined at each plant; they are not included in Sec. 4,)

Variable 1. Condensate Storage Tank Level

Operator action: Transfer HPCI or RCIC suctiom or both
from CST to suppression pool.

Discussion: NRC has recommended automatic suction trans-
fer for HPCI and RCIC. This variable is not a Type A variable
if the automatic suction transfer is installed.

Variable 2. Emergency Diesel Generator (EDG) Load

Operator action: Control loading of the EDG's.
Discussion: Some plants have a planned manual action to
verify the loading on the EDG's before any other safety-related
loads are added. If no planned action is necessary, this vari-
able is not type A.
Variable 3. Reactor Building Flood Level

Operator action: Initiate pump-back of sump to suppression
pool.

Discussion: Water can accumulate in the reactor building
during long-term cooling with any postulated leakage. The
flood-level indication would alert the operator to a problem,
but this indication is an aid to and not the accomplishment
of a safety function.



Variable 4, Drvwell Temprratuie

Opevater action: Indtiate sprayvs, reactor water level
compersation.

Discussion: This variable may be needed for reactor-water-
level compensation. Note: Although the EPG's mention drywell
temperature, the drywell pressure is the key variable for con-
tainment integritv; drywell temperature is a secondary consid=-
eration. This issue will be addressed by the ICC subcommittee.

Variable 5. Suppression Pool Pressure

Operator action: Initiate suppression pool sprays.

Discussion: The suppression pool sprays are not used in
safety analysis. Although the EPG's use suppression pool pres-
sure to initiate suppression pool spray, containment pressure
may be used to approximate the suppression pool pressure.

Variable 6. Oxvgen or Hydrogen Concentration

Operator action: If containment atmosphere approaches the
combustible limits, initiate combustible gas control systems.
Oxygen for inerted and hydrogen for non-inerted containments.

Safety function: Maintain containment integrity.



4. PLANT VARIABLES FOR ACCIDENT MONITORING




variables is also usually Category 2. A complete discussion
of the variable types and instrumentation design criteria is
presented in RG 1.97.

It should be noted that the Type A variables listed below
are being proposed for inclusion in RG 1.97 on the basis of
analyses conducted by the Owners Group (Sec. 3). Table 1l of
RG 1.97 designates all Type A variables as plant specific and
thus defines none in particular.

The variables are listed here in the same sequence used
in Table 1, RG 1.97; however, for convenience in cross-
referencing entries and supporting data, the variables are
designated by letter and number. For example, the sixth B-type
variable listed in RG 1.97 is denoted here as variable B6.

(A copy of Table 1 from RG 1.97 is provided in Appendix C.)

BWROG's position is shown for each variable and for its
instrumentation design criteria and category. (The letters Oz
and 3¢ preceding the category numbers identify the Ownmers Group
and RG 1.97, respectively.) In general, there are three kinds
of responses or recommendations: (1) implement the variable
and required instrumentation in accordance with the regulatory
position stated in Table 1, RG 1.97 (2) implement, with quali-
fying exceptions or revisions; and (3) do not implement.

As necessary, the positions of BWROG are elaborated or
substantiated in the Supplementary Analyses section (Sec. 5)
or in supplementary documents provided in the appendixes. Jote
that references to the data in Sec. § are made by citing the
{33ue wwmbers that appear in the upper comer of the rages

tn See. §.
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Type A Variables

The following Type A variables are recormended by the
Owners Group (0G) for inclusion in RG 1.97 as type A. (See
Sec. 3.)

Al. Reactor pressure (0G Category 1)
RECOMMENDATION: Implement. See B6, C4, and C9.

A2. Coolant level in reactor (0G Category 1)
RECOMMENDATION: Implement. Sea B4.

Al. Suppression pool water temperature (0G Category 1)
RECOMMENDATION: Implement. See D6,

A4. Suppression pool water level (0G Category 1)
RECOMMENDATION: Implement. See C7 and DS.

A5. Drywell pressure (0G Category 1)
RECOMMENDATION: Implement. Type A for plants
without autostarting drywell spray. See B7, B9, C8,
C10, and D4.

16



Type B Variables

Reactivity Control

Bl. Neutron Flux (0OGC Category 2; RC Category 1)
RECOMMENDATION: Implement, but as Category 2 with
alarm and reduced range, in accordance with data in
Issue 2.

RECOMMENDATION: Implement

82. Control Rod Position (OG Category 3; RG Category 3)
83. RCS Soluble Boronm Concentration (sampie) (OG Category 3;
RG Category 3)
RECOMMENDATION: Implement

Core Cooling

B4. Coolant Level in Reactor (0G Category l; RG Category 1)
RECOMMENDATION: Implement. See A2, C3, and i
Issue 3.

35. 3WR Core Thermocouples (RG Category 1)
RECOMMENDATION: Do not implement. See C3 and
Appendix A.

Yaintaining Peactor Coolant System Integrity

B6. RCS Pressure (0G Category l; RG Category 1)
RECOMMENDATION: Implement. See Al, C4, C9, and Issue .

37. Drywell Pressure (0G Category l; RG Category 1)
RECOMMENDATION: Implement. See 89, C8, Cl0, and Dé. v

88. Drywell Sump Level (OG Category 3; RG Category 1)
RECOMMENDATION: Implement as Category 3. See C6b and
Issue 4.

Maintaining Comtainment Integrity

89. Primary Containment Pressure (0G Category l; RG Category 1)
RECOMMENDATION: Implement. See 87, C8, Cl0, and D4. '

310. Primarvy Containment Isolation Valve Position (excluding
check valves) (0G Category l; RG Category 1)
RECOMMENDATION: Implement. Redundant indication is not
required on each redundant isolation valve.



Type C Variables

T M1

Fuel Cladding
Cl. Radioactivity Concentration or Radiation Level in Circu-

lating Primary Coolant (RG Category 1)
RECOMMENDATION: Do not implement. See Issue 5.

C2. Analysis of Primary Coolant (gamma spectrum) (0G Category
3; RG Category 3)
RECOMMENDATION: Implement

C3. BWR Core Thermocouples (RG Category 1)
RECOMMENDATION: Do not implement. See B35 and
Appendix A.

Regotor Coolant Pressure Soundary

C4. RCS Pressure (0G Category l; RG Category 1)
RECOMMENDATION: Implement. See Al, B6, and C9.

C5. Primary Containment Area Radiation (OG Category 3;
RG Category 3)
RECOMMENDATION: Implement. See El.

C6. Drywell Drain Sumps Level (identified and unidentified
leakage) (OG Category J; RG Category 1)
RECOMMENDATION: Implement as Category 3. See B8 and
Issue 4.

C7. Suppres: ion Pool Water Level (OG Category l; RG Category 1)
RECOMMENLATION: Implement. See A4 and DS5.

8. Drywell Pressure (0G Category 1; RG Category 1)
RECOMMENDATION: Implement. See B7, B9, C10, and D4.

Contatnment

C9. RCS Pressure (0G Category l; RG Category 1)
RECOMMENDATION: Implement. See Al, B6, and C4.

C10. Primary Containment Pressure (0OG Category l; RG Category 1)
RECOMMENDATION: Implement. See B7, B9, C8, and D4.

C1l. Containment and Drywell H, Concentration (0OG Category 1;

RG Category 1)
RECOMMENDATION: Implement

18



C12. Containment and Drywell Oxygen Concentration (for
inerted containment plants) (0G Category l; RG Category 1)
RECOMMENDATION: Implement. !

C13. Containment Effluent Radicactivity--Noble Gases (from
identified release points including Standby Cas Treatment
System Vent) (0G Category 3; RG Category 3)
RECOMMENDATION: Implement

Cl4. Radiation Exposure Rate (inside buildings or areas, e.g.,
auxiliary building, fuel handling building, secondary
containment, which are in direct contact with primary
containment where penetrations and hatches are located)
(RG Category 2)

RECOMMENDATION: Do not implement. See E2, E3, and
Issue 6,

C15. Effluent Radioactivity--Noble Gases (from buildings as
indicated above) (0G Category 2; RG Category 2)
RECOMMENDATION: Implement
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Type D Variables

Condensate and Feedwater System

Dl1. Main Feedwater Flow (0G Category 3; RG Category 3)
RECOMMENDATION: Implement

D2. Condensate Storage Tank Level (0G Category 3; RG Category
3)
RECOMMENDATION: Implement

Primary Containment-Related System

D3. Suppression Spray Flow (RG Category 2)
RECOMMENDATION: Do not implement. See Issue 7.

D4. Drywell Pressure (OG Category 2; RG Category 2)
RECOMMENDATION: Implement. See B7, B9, C8, nnd_ClO.

D5. Suppression Pool Water Level (OG Category 2; RG Category
2)
RECOMMENDATION: Implement. See A4 and C7.

D6. Suppression Pool Water Temperature (OG Category 23
RG Category 2)
RECOMMENDATION: Implement.
Both local and bulk temperature. See A3l.

D7. Drywell Atmosphere Temperature (OG Category 2; RG Cate-

gory 2)
RECOMMENDATION: Implement. See Issue 8.

D8. Drywell Spray Flow (RG Category 2)
RECOMMENDATION: Do not implement. See Issue 7.

Main Steam System

D9. Main Steamline Isolation Valves' Leakage Control System
Pressure (0G Category 2; RG Category 2)
RECOMMENDATION: Implement if system is part of plant
design.

D10. Primary System Safety Relief Valve Position, Including
ADS or Flow Through or Pressure in Valve Lines
(0G Category 2; RG Category 2)
RECOMMENDATION: Implement

20
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Dl1l. Isolation Condenser Svstem Shell-Side Wrter Level
(0G Category 2; RG Category 2)
RECOMMENDATION: Implement if system is part cf plant
design.

D12. Isolation Condenser System Valve Position (0G Category 2;
RG Category 2)
RECOMMENDATION: Implement if system is part of plant
design.

D13. RCIC Flow (OG Category 2; RC Category 2)
RECOMMENDATION: Implement. See Issue 9.

D14. HPCI Flow (OG Categery 2; RG Category 2)
RECOMMENDATION: Implement. See Issue 9.

D15. Core Spray System Flow (0G Category 2; RG Category 2)
RECOMMENDATION: Implement. See Issue 9.

D16. LPCI System Flow (OG Category 2; RG Category 2)
RECOMMENDATION: Implement. 3ee Issue 9.

D17. SLCS Flow (0G Category 3; RG Category 2)
RECOMMENDATION: Implement as Category 3. Await ATWS
resolution. See lssue 9.

D18. SLCS Storage Tank Level (OG Category 3; RG Category 2)
RECOMMENDATION: Implement as Category 3. Await ATWS
resolution. See Issue 10.

lfestdual Heat Removal (RER) Systems

D19. RHR System Flow (OG Category 2; RG Category 2)
RECOMMENDATION: Implement

D20. RHR Heat Exchanger Outlet Temperature (0OG Category 2;
RG Category 2)
RECOMMENDATION: Implement

Cocling Water System
D21. Cooling Water Temperature to ESF System Components
(0G Category 2; RG Category 2)

RECOMMENDATION: Interpret as main svstem flow and
implement.
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D22. Cooling Yater Flow to ESF System Components
(0G Category 2; RG Category 2)
RECOMMENDATION: Interpret as main system {low and
implement.

o
Radwaste Syetems

D23. High Radioactivity Liquid Tank Level (0OG Category 3;
RG Category 3)
RECOMMENDATION: Implement

Ventilation Systems

D24. Emergency Ventilation Damper Position (0G Category 23
RG Category 2)
RECOMMENDATION: Interpret as meaning dampers actuated
under accident conditions and whose failure could result
in radioactive discharge to the environment. Control
room damper position should be indicated. Implement.

Power Surplies

D25. Status of Standby Power and Other Energy Sources
Important to Safety (hydraulic, pneumatic) (OG Category
2; RG Category 2)
RECOMMENDATION: Implement; on-site sources onl' .

(Note: The addition of the following D-type variables tis
reccrmended by BWRCG; see [ssue ll, Sec. §5.)

D26. Turbine Bypass Valve Position (OG Category 3)
RECOMMENDATION: Add to RG 1.97., See Issue ll.

D27. Condenser Hotwell Level (OG Category 3)
RECOMMENDATION: Add to RG 1.97. See Issue ll.

D28. Condenser Vacuum (OG Category 3)
RECOMMENDATION: Add to RG 1.97. See Issue ll.

D29. Condenser Cooling Water flow (0G Category 1)
RECOMMENDATION: Add to RG 1.97. See lssue ll.

D30. Primary Loop Recirculation Flow (OG Category 3)
RECOMMENDATION: Add to RG 1.97. See Issue ll.




Type E Variables

Contairnment Radiation

El.

E2.

Al'éq

E3.

Primary Containment Area Radiation--High Range
(0G Category l; RG Category 1)
RECOMMENDATION: Implement in accordance with
NUREG-0737 commitment. See C3.

Reactor Building or Secondary Containment Area Radiation
(RG Category 2 for Mark I and II containments; OG Category
1 and RG Category 1 for Mark III containments)
RECOMMENDATION: Do not implement for Mark I and II con=-
tainments. Implement for Mark III containments. See Cl4,
E3, and Issue 12,

Radigtion

Radiation Exposure Rate (inside buildings or areas where
access is required to service equipment important to
safety) (0OG Category 3; RG Category 2)

RECOMMENDATION: Implement as Category 3, using existing
instrumentation. See Cl4, E2, and Issue 13.

Aipborme 3adicactive Materials Released from Plant

E4.

ES.

Noble Cases and Vent Flow Rate (0OG Category 2; RG cate-
gory 2)
RECOMMENDATION: Implement

Particulates and Halogens (0G Category 3; RG Category 3)
RECOMMENDATION: Implement

Snuirons Radiation and Radiocactivity

E6.

E7.

9.

Radiation Exposure Meters (continuous indication at fixed
locations) )
RECOMMENDATION: Deleted. See NRC errata of July 1981.

Airborne Radiohalogens and Particulates (portable sampling
with on-site analysis capability) (OG Category J; RG Cate=-
gory 3)

RECOMMENDATION: Implement

Plant Environs Radiation (portable instrumentation)
(0G Category 3; RG Category 1J)
RECOMMENDATION: Implement (portable equipment)

Plant and Environs Radioactivity (portable instrumenta-

tion) (0G Category 3; RG Category 3J)
RECOMMENDATION: Implement (portable equipment)
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Meteorology

E10.

Ell.

Wwind Direction (OG Category 3; RG Category 3)
RECOMMENDATION: Implement

Wind Speed (OG Category 3; RG Category 3)
RECOMMENDATION: Implement

£12. Estimation of Atmospheric Stability (OG Cacegory i

RG Category 3)
RECOMMENDATION: Implement

b4

‘dent-Sam ling Capability (Analysis Capadility neSite)

£13. Primary Coolant and Sump (UG Category 3--Primary Coolant

El4.

only; RC Category 3)
RECOMMENDATION: Implement Primary Coolant. Do not
implement Sump. See Issue l4.

Containment Air (0G Category 3; RG Category J)
RECOMMENDATION: Implement



5. SUPPLEMENTARY ANALYSES

These supplementary analyses support positions cited in

Sec. 2 (lssue 1) and Sec. 4 (Issues 2-14).

Contents

Issue 1. Instrument [dentification
Issue 2. Variable Bl

Issue 3. Trend Recording

Variables B8 and C6
Variable Cl

I[ssue Variable Clé4

Issue &
5
6
Issue 7, Variables D3 and D8
8
9

Issue

Variable D7
Variables D13-D17
Issue 10. Variable D18
Issue ll. Variables D26-D30
Issue 12, Variable E2

Issue 1). Variable EJ

Issue 14, Variable E13

Issue

Issue
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ISSUE 1. INSTRUMENT IDENTIFICATION

Issue Definition

Regulatory Guide 1.97 specifies, in par. 1.4.D, the
following: "The instruments designated as Types A, B, and C
and Categories 1 and 2 should be specifically identified on
the control panels so that the operator can easily discern

that they are intended for use under accident conditions."

Discussion

The objective of this regulatory position is the achieve-
ment of good human factors engineering in the presentation of
information to the control room operator. This objective is
best achieved by evaluating current practices and procedures
that provide for ideatifying instruments in a manner that aids
the operator; redundant labels would tend to distract the oper-
ator and cause confusion. The Control Room Design Review of
the BWR Owners Group has the charter to provide a basis for
assuring proper identification of accident instrumentation
with consideration for current information for safe plant
shutdown, operational training, and procedures.

COqolu-loq

Instruments designated as Categories 1 and 2 for monitor-
ing variable types A, B, and C should be identified in such a
manner as to optimize aoplicable human factors engineering
and presentation of information to the control room operator.
This position is taken to clarify che intent of RG 1.97,
which specifies that these instruments be easily discerned
for use during accident conditions.



Eaal

ISSUE 2. VARIABLE B1

Bl: Neutron Flux

lssue Definition

The measurement of neutror flux is specified as the key
variable i{n monitoring the status of reactivity. Neutron
flux is classified as a Type B variable, Category l. The
specified range is 108 percent to 100 percent full power
(SRM, APRM). The stated purpose is "Function detection;
accomplishment of mitigation.”

Discussion

The lower end of the specified range, 10™° percent full
power, is intended to allow detection of an approach to criti-
cality by some undefined and noncontrollable mechanism after
shutdown.

In attempting to analyze th<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>