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October 29, 1985
ST-HL-AE-1480
File No.: G9.17

Mr. George W. Knighton, Chief
Licensing Branch No. 3

Division of Licensing

U. 8. Nuclear Regulatory Commission
Washington, DC 20555

South Texas Project
Units 1 and 2
Docket Nos. STN 50-498, STN 50-499
Responses to DSER/FSAR Items
7 -Rel e

Dear Mr. Knighton:

The attachments enclosed provide STP’'s response to Draft Safety
Evaluation Report (DSTR) or Final Safety Analysis Report (FSAR) items.

The item numbers listed below correspond to those assigned on STP's
internal list of items for completion which includes open and confirmatory
DSER items, STP FSAR open items and open NRC questions. This list was
given to your Mr. N. Prasad Kadambi on October 8, 1985 by our Mr. M. E.
Powell.

The attachment includes mark-ups of FSAR pages which will be
incorporated in a future FSAR amendment unless otherwise noted below.

The items which are attached to this letter are:

Attachment Item No.¥* Subject
1 F 7.5-1 Safety-Related Display
F 7.5-21 Instrumentation
F 7.5-22
1029
0067 82500498
851102 50ck 0°"pDR
PDR
* Legend €
D - DSER Open Item C - DSER Confirmatory Item
F - FSAR Open Item Q - FSAR Question Response Item

/
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Houston Lighting & Power Company

ST-HL-AE-1480
Fi e No.: G7.17
Page 2

If you should have any questions concerning this matter, please
contact Mr. Powell at (713) 993-1328.

Very truly yours,

ﬂ—\\{\J‘\ A/¢1L~J&~AA)\S7
M. R. Wise burg
Manager, Nuelear Licensing

MEP/bl

Attachments: See above

L1/DSER/aav



cc:

Hugh L. Thompson, Jr., Director
Division of Licensing

Office of Nuclear Reactor Regulation

U.S. Nuclear Regulatory Commission
Washington, DC 20555

Robert D, Martin

Regional Administrator, Region IV
Nuclear Regulatory Comanission

611 Ryan Plaza Drive, Suite 1000
Arlington, TX 76011

N. Prasad Kadambi, Project Manager
U.S. Nuclear Regulatory Commission
7920 Norfolk Avenue
Bethesda, MD 20814

Claude E. Johnson

Senjor Resident Inspector/STP
c/o U.S. Nuclear Regulatory
Commission

P.0. Box 910

Bay City, TX 77414

M.D. Schwarz, Jr., Esquire
Baker & Botts

One Shell Plaza

Houston, TX 77002

J.R. Newman, Esquire
Newman & Holtzinger, P.C.
1615 L Street, N.W.
Washington, DC 20036

Director, Office of Inspection
and Enforcement

U.S. Nuclear Regulatory Commission

Washington, DC 20555

E.R. Brooks/R.L. Range
Central Power & Light Company
P.0. Box 2121

Corpus Christi, TX 78403

H.L. Peterson/G. Pokorny
City of Austin

P.0. Box 1088

Austin, TX 78767

J.B. Poston/A. vonRosenterg
City Public Service Board
P.0. Box 1771

San Antonio, TX 78296

L1/DSER/aav
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Brian E. Berwick, Esquire

Assistant Attorney General for
the State of Texas

P.0. Box 12548, Capitol Station

Austin, TX 78711

Lanny A. Sinkin
3022 Porter Street, N.W., #304
Washington, DC 20008

Oreste R. Pirfo, Esquire

Hearing Attorney

Office of the Executive Legal Director
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Charles Bechhoefer, Esquire

Chairman, Atomic Safety &
Licensing Board

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Dr. James C. Lamb, III
313 Woodhaven Road
Chapel Hill, NC 27514

Judge Frederick J. Shon

Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Mr. Ray Goldstein, Esquire
1001 Vaughn Building

807 Brazos

Austin, TX 78701

Citizens for Equitable Utilities, Inc.
c/o Ms. Peggy Buchorn

Route 1, Box 1684

Brazoria, TX 77422

Docketing & Service Section

Office of the Secretary

U.S. Nuclear Regulatory Commission
Washington, DC 20555

(3 Copies)

Advisory Committee on Reactor Safeguards
U.S. Nuclear Regulatory Commission

1717 H Street

Washington, DC 20555

Revised 9/25/85
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TABLE 1.1-1 (Continued)

ACRONYMS USED IN THE FSAR

liquid petroleum gas

Loose Parts Monitoring System

low population zone

lead radiation protection technician
Liquid Radwaste Treatment System

low specific activity

less than minimum detectable (concentration)
linear variable differential transformer
Liquid Waste Processing System
Mechanical Auxiliary Building

Main Condenser Air Removal System

main control board

motor control center

Main Cooling Reservoir

moderator density coefficient

Makeup Demineralized Water System
Mechanical-Electrical Auxiliaries Building
Mechanical Engineering Branch
Metlesrological Systewn

main feedwater isolation valves

motor generator

military standards

mean low water

middle-of-1life

motor-operatecd valve

maximur perrmissible concentration

l38
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State your conformance with Regulatory Guide 1.97 "Instrumentation for Light
Water Cooled Nuclear Power Plants to Assess Plant Conditions During and
Following an Accident." Justify any exception taken.

Response

As stated in Table 3.12-1, STP conforms to the intent of Regulatory Guide
1.97, Revision 2 (lZ/BO%W&MW
tee—implementation dates A detailed discussion of post-accident monitoring
instrumentation is presented in Section 7.5 and Appendix 7B.

40
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TABLE 3.12-1 (Continued)

REGULATORY GUIDE MATRIX

REGCULATORY CUTDE
TITLE

Inatrumentation for Light-Water-Cooled Nuclear Power
Plants to Assess Plant Conditions During and
Following an Accident

Assumptions Used for Evalusting the Potential
Bndiclogical Consequences of a Radioactive Offgas
System Failure in a Boiling Water Reactor

Fffects of Residusl Elements on Predicted Radiation
Damage to Reactor Vessel Materials

Seismic Qualification of Electric Bquipment for
Nuc lear Power Plante

Fmergency Planning for Nuclear Power Plants
¥Flood Protection for Nuclesr Power Plants

Foat -Tensioned Prestressing Systems for Concrete
Peactor Vessels and Cootainments

Overhead Crane Handling Systems for Nuclear Power
Flants

Innt rument Setpointe
Thermal Overload Protection for Electric Motors on
Hotor-operated Valves

‘vnlifications for Cemsnt Grouting for Prestressing
Tendons in Contsinwent Structures

teticdic Teating of Diesel Ceneratore Used as Onsite
Plectric Power Systems at Nuclear Power Plants

ivralations of Annual Doses to Man From Routine
. lenwen of Reactor Effluents for the Purpose of
valunting Compliance with 10CFR50, Appendix I

s
Table 7.1-1 Rev 2 (8/77) "B See Note 64 |ao 4
Figure 7.1-1
- X
Table 7.5-1 9
App. TA
A"- .

NA Bee Note 1
$.3.2.1 Rev 1 (4/77) D BSee Note 57 |3
Table 7.1-1 Rev 1 (8/77) ‘B See Note 3 |26
FPigure 7.1-1
3.10.1
3.10.2.2
3.10.2.2.1 43
3.10.2.2.2.2
3.10.4.1
9.5.1.A pg 18 Vithdrawn See Note 37 |32
1.4 Rev 1 (9/76) A
3.8.4.2.3 '11
3.8.1.2.2 Rev 1 (10/76) A [45
3.8.1.6.5.1
9.1.4.3.1.6 Rev 0 (2/76) rC B See Note 34 l,,
Table 9.1-3
Table 7.1-1 Rev 1 (11/76) B See Note 3,
Figure 7.1-1 Note 28 |33
8.3.1.2,12 Rev 1 (3/77) A See Note 14 s | 42
8.3.2.2.7 04630,

130y

NA See Note 11 |23
8.3.1.1.4.7 Rev 1 (8-77) C See Note 40 | 30
8.3.1.2.1
11.A.1 Rev 0 (3/76) ¥C A .
12.4.2 Rev 1 (10/77) |22
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REGULATORY GUIDE MATRIX
NOTES

an audit is not necessary when a facility preaward audit has been

If a work activity and contract is for a two-month period or less, l43
conducted.

~ The QA program for operations will conform to the requirements of RG 1.94 5
Revision 1, with the same clarification:

55, Refer to Sections 3.7.4.1 and 3.7.4.2 for the discussion on seismic
instrumentation,

56. Refer to Section 5.2.3.3.2 for Westinghouse alternate approach to RG
1.71. Also, refer to Section 10.3.6.2, for the BOP conformance to RG
1.71.

57. STP alternate approach to RG 1.99 is discussed in Section 5.3.2.1.
58. STP alternate approach to RG 1.121 is discussed in Section 3.12.1.

59. Revision 0 is utilized during the construction phase for RG 1.58, Posi-
tions C.5, C.6, C.7, C.8, and C.10 of Rev. 1 are &lso utilized. 33

60. With respect to Section 3.1.2 of ANSI N45.2.3-1973, HL&P interprets the
lighting level of 100 footcandles to be guidance. It is HL&P's normal
practice that the lighting level for determining "metal clean" of acces-
sible surfaces of piping and components is determined by the inspector.
Typically he uses a standard two-cell flashlight supplemented by other
lighting as he deems necessary.

61. STP conforms to RG 1.140, with the exception that instrumentation is
provided only to monitor and alarm pertinent pressure drops at critical
points in the duct. Therefore, STP is in partial compliance with
Position C.2.cc.

38
62. RG 1.1 as clarified by NUREG 75/087.
63. The basis for meeting the intent of RG 1.46 is the implementation of NRC
Branch Technical Position (BTP) MEB 3-1, NRC BTP ASB 3-1, WCAP-8082-P-A,
and WCAP-8172-A., Tables 3.6.1-2 and 3.6.1-3 provide a summary of the
compliance with MEB 3-1 and ASB 3-1. - 40
64. mm-frmhio&—z—m—idmﬁfmm
65. The QA program during operations will conform to the requirements of
Revision 2.
66. The QA program for operations will conform to the requirements of 43

Position C.2 of Regulatory Guide 1.137 with the following clartf;f;fignz
Tuble 1.5/ a
The discnsscon of STP comfvmaneg f0 R4 1L97 Aw.T s ’n:u*ul in, Appancis 16,

A; w'.‘;‘d " A”Mdlln‘ ;N?'W4I+M “ RG 1.97 rc’u\fM wWae ;ﬂ‘(‘ﬂ*‘d

with the condvo!l roem &u)r,. vt amd wee ,ulrn-q,d u«-\’ e Welivghowee
3.12-24 Amendment 45
Ouners Grosp Emecpncy Response Cuidelinge/y and confrrmo with Hoo indent of #e RS,
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7.5 Safety-Related Display Instrumentation
7:5.1 Post Accident Monitoring Instrumentation

7.5.1.1 Description. A task analysis was conducted to identify the
appropriate variables and establish appropriate design bases and qualification
criteria for instrumentation employed by the operator for monitoring condi-
tions in the Reactor Coolant System (RCS), the secondary heat removal system,
and the Containment, including Engineered Safety Features (ESF) and other
systems normally employed for attaining and maintaining a safe shitdown
condition. The instrumentation is used by the operators to monitor the South
Texas Plant throughout various :g;rating conditions including anticipated
operational occurrences and post@accident conditions. The analysis process
ensures that the information available to the operator following an accident
is derived from specially designed and qualified instrumentatiou installed at
the plant.

7.5.1.2 Analye‘e. The task analysis performed in response to
Regulatory Guide (RG) 1.97 is described in Appendix 7B. Table 7.5-1 provides
a listing of the variables identified in the task analysis. In addition, the
table includes the following information on the STP instrumentation utilized
for each variable: (a) instrument range; (b) type and category (per the defi-
nitions found in Appendix 7B); (c) environmental qualification; (d) seismic
qualification; (e) number of channels available; (f) display device and loca-
tion; (g) the schedule for implementation; (h) power supply; and (i) a state-
ment of conformance to RG 1.97, Revision 2, or justification for deviationms.

Seismic and environmental qualificatiog:are further discussed in Sectio€i3.10
and 3.11.

To assist in understanding the information provided in Table 7.5-1, the fol-
lowing explanation of column headings is provided:

Variable: This column contains the RG 1.97 variable as defined in Appendix
7B.

Range/Status: This column contains the range of instruments used on STP for
RG 1.97 purposes and a description of STP indications of valve position or
pump status. The ranges indicated meet or exceed the requirements described
in Appendix 7B.

Type/Category: This column contains the types and categories applicable to
each variable as defined in Appendix 7B.

indicates
Environmental and Seismic Qualification: This column desewsibes whether or not

the STP instrumentation is seismically or environuentally qualified. A "yes"
{n the Environmental Qualification column indicates that the channel is envi-
ronmentally qualified to a level which meets or exceeds the requirements spec-
ified in Appendix 7B for that variable.

Number of Channels: This cplumn contains the number of instrument channels
available on STP for post&cident monitoring purposes. This column does not
take into account control room indication or recording capability. The number

7.5=1 Amendment 40
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of channels available meets or exceeds tlie requirements in Appendix 7B, except
for the cases in which justification for deviation from Appendix 7B 1is
provided in Table 7.5-1. TWSERT ‘A'

Control Room Indication: This column describes thq{:::;rol room indication
and recording capability on STP for each varia‘le.WThe control room indica-
tion and recording capability meets or exceedSthe requirements described in
Appendix 7B. A

Implementation Date: This column contains the STP schedule for implementing
the RG.

Power Supply: This column describes the power supply which powers the STP
instrumentation for each variable. The power supply provided meets or exceeds
the requirements described in Appoendix 7B,

CenTer Eoc, 'nv\lcs
Emergency Operations #eedidity (88E) Indication: This column deeesimes—the STP
Emergency Operations #eeddiey indication capability for each variable.

Center "w\h‘
Technical Support Center (TSC) Indication: This column deeemibee the STP
Technical Support Center indication capability for each variable.

Conformance: This column provides a statement of the conformance to RG 1,97,
Revision 2 or justification for deviation.

Further information concerning conformence to R3 1,97, Revision 2 is provided
in Appendix 7B, which describes (a) the plant accident conditions under which
the instrumentation must be operable; (b) the selection criteria (Type A, B,
C, D, or E); (c) the qualification criteria (Category 1, 2, or 3): (d) the
design criteria (number of channels, power requirements, servicing
requirements, etc); and (e) the processing and display criteria
faccessibility, historical record, etc.).

The postdz;cident monitoring instrumentation consists of the instrumentation
identified in Table 7.5-1. The display systems for the post-accident
monitoring instrumentation are identified in Table 7.5-1 and are further
described in the sections identified below:

1. Qualified Display Processing sttem (QDPS) - Section 7.5.6.

2. Emergency Response Facilities Data Acquisition and Display System
(ERFDADS) -~ Section 7.5.7.

3. Radiation Monitoring System (RMS) - Section 11.5;\
7 . e Reactor Trip System

Display instrumentation for monitoring during normal operation in the Reactor
Trip System is discussed in Sections 7.2 and 7.7.

To3s3 Safe Shutdown

Display instrumentation provided for monitoring safe shutdown during normal
operations is discussed in Section 7.4.

7.5=2 Amendment 40
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r
Visual indication (tgiugh lampbox lights) that specific ESF equipment has
been bypassed or deliberately rendered inoperable during normal plant
operating modes,

Annunciation to alert the operator that an ESF system or any of its
support systems has been bypassed or deliberately rendered inoperable
during normal plant operating modes.

The bypass/inoperable status indication subsystem continuously monitors the
status of field contacts and automatically indicates that a specific piece of
ESF equipment has been bypassed or deliberately rendered inoperable. The fol-
lowing conditions (as applicable) are automatically detected for each moni-
tored component of the ESF systems:

1. Lose of control power
2. Control handswitch in pull-to-lock position

3s Circuit breaker not in operating position

/,

4. Control transferred from the control room to a remote panel

- Component not in its proper aligned position

The bypass/inoperable status indication is accomplished by lighting up the
component level window. This indication also provides individual system level :
annunciation to alert the control room operator that an ESF system has been
bypassed or rendered inoperable.

41

In accordance with RG 1.47, bypass or inoperable status indication is provided
automatically for conditions which meet all three of the following guidelines:

1. The bypass or inoperable condition affects a system that is designed to
automatically perform a safety-related function.

b The bypass is utilized by plant personnel or the inoperable condition can
reasonably be expected to occur more frequently than once per year and,

W The bypass or inoperable condition is expected to occur when the affected
system is normally required to be operable.

Deliberate manual actions which render ESF actuated components and devices
inoperable (once a year or more frequently) are automatically displayed on a
component level, Active components not directly actuated by ESF signal but
rendered inoperative once a year or more frequently such that it compromises
the safety functions of the ESF system are also automatically displayed on a
component level to the conftrol room operator.

Rendering a piece of ESF equipment inoperative through the use of features
provided strictly for infrequent maintenance (less than once a year) is not
automatically indicated. Such maintenance features may include manual valves
provided for isolation of the equipment for repair and electrical cable con-
nections, screw terminals or manual disconnects. The bypass/inoperable indi-
cation of these conditions is manually initiated on an ESF system level.

7.5=4 Amendment &5
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The capability for initiating a manual bypass indication and alarm is X
provided via a system level manual bypass switch to indicate the bypass/in-
oper~hle condition to the operator for those components or conditions which
are not automatically monitored.
Manual bypass/inoperable indication may be set up or removed under administra-
tive control. The automatic indication feature of the ESF Status Monitoring
System can not be remuved by operator action. -

Bypass and/ﬁr status indication on a system level is provided for the fol- '

lowing safety-related systems:
1. Solid-State Protection System (bypass/inoperable only)
2. Safety Injection System (SIS) (including RHR system components required %
for accident mitigation or safe shutdown)
3. Containment Spray System (CSS)
4. Containment Isolation Phase A
5. Containment Ventilation Isolation 41 33
6. Class 1E 125 vdc and 120 v Vital AC Systems 4
p & Combustible Gas Control System (bypass/inoperable only)
8. Containment Heat Removal System
9 Fuel Handling Building (FHB) heating, ;entilating. and aiv gpnditioning X
(HVAC) Exhaust Subsystem § =
10. Electrical Penetration Space HVAC System
11. Control Room Envelope and Electrical Auxiliary Building (EAB) Main Area
HVAC System -
12, Feedwater Isolation 41"
13, Steam Line Isolation
Auxiliary Feedwater System (AFWS) > x |
The following support systems activate b;:iss indication of all supported
safety systems listed above when they are bypassed or rendered inoperable:
1. Component Cooling Water System (CCWS) |
2. Essential Cooling Water System (ECWS)
ESF Bus System (including the standby diesel generators and the ESF load
sequencers) &) |

4, Essential Chilled Water System

\
|
7.5-4a Amendment 41 ‘
|
\
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5. Supporting HVAC equipment

The ESF Status Monitoring System is not required to operate during or after a
design basis seismic event; however, the indicator light panels are mounted on
the seismically designed and qualified control benchboard. The indicator
panels are designed and have been type tested to prove their structural integ-
vity.

No credit is taken in the accident analyses of Chapter 15 for the operability
of the ESF Status Monitoring System. The system is not designed to safety-re-
lated requirements. Interfaces with safety-grade equipment are through qual-
jfied isolation Jdevices, in accordance with IEEE 384 and RG 1.75. These iso-
lation devices are part of the Emergency Response Facilities Data Acquisition
and Display System (ERFDADS) (see Section 7.5.7).

7.5.5 W(Deleted)

7.5.6 Qualified Display Processing System

7.5.6.1 Description. The QDPS is an integrated system designed to
perform the following functions:

| & Data acquisition and qualified displays for post-accident monitoring.

2. Safety grade control and position indication of several safety-related
valves,

35 Data acquisition, display, and control to zidress the separation require-
ments of the STP design approach to a control room (CR) or relay room
(RR) fire.

4, Steam ¢¥nerator Warrow Kange Water Kevel compensation for the effect of
temperature changes in the reference leg fluid.
5 Averaging Far RCS hot leg RTO 3 1nals (RTD Sypass manifell elimivation)
7.5.6.1.1 System Description. The system functions are performed by
several subsystems. These subsystems, though related, have sufficient inde-
pendence such that the individual functions can be performed with maximum
reliability and minimum unnecessary interaction between functions. A block
diagram indicating the interconnections of the various QDPS subsystems as well
as interfaces with other systems is provided in Figure 7.5.6-1.

7.5.6.1.1,1 Data Acquisition and Qualified Display for Post Accident
Monitoring - The data acquisition and qualified display function is performed
by a subsystem referred to as Plant Safety Monitoring System (PSMS). It is &
modular and flexible general purpose system which performs the following func-
tions:

1, Implements qualified monitoring channels to comply with post-accident
monitoring gategory ¥ equipment design and qualification criteria defined
in Appendix 7B. j

7.5=4b Amendment &1
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Provides safety grade signal processing for instrumentation to detect
inadequate core cooling as defined in NUREG-0737, Item II.F.2. This
includes signal processing for:

. Reactor vessel water level

*® Core exit temperature

ot RCS lubCOOlih’ 78 [T e2 Fotp DaTAILoD OsScrspitonr,

BErem 10 Aprurnid’

Iaolatq:CIass 1E and associated signals to make them available to
non-Class 1E equipment including the Emergency Response Facilities Data
Acquisition and Display System (ERFDADS) (see Section 7.5.7).

Ptovide‘consolidated. unambiguous, human-factored displays of appropriate
parameters to address the requirements of paragraph 4.20 of IEEE 279-1971,

ee Figure 7.5. 6-2@’&* s schewatic rq.rnun?aT»n of Signal processing A
év Ju'\c‘ (.OHSo\\h‘ﬂon.

The PSMS consists of four redundant, channelized, Classil'E data acquisition
processors called remote processing units (RPUs). These RPUs send data to
redundant data’base processing nnits (DPUs), which subsequently provide infor-
mation to the operatox via plasma Jfsplay modules. A fifth, non-Class 1E RPU
(RPU N) provides data acquisition for nu:-Class 1E signals which are needed to
complete logical graphic displays. The RPUs perform the engineering units

conversion, limit checks, and isolation or buffering aihrequired. The DPUs
perform¥sensor algorithms and auctioneering functiond

en output the data

base to the plasma display modules. The plasma display modules provide
graphic and alphanumeric display pages containing comprehensive, human engi-
neered displav information. Display page selection is performed using a func-
tion keyboard for each display module.

The variables required in the PSMS database are categorized into three types:

1‘

2'

3.

Safety grade parameters required to address post-accident and safe
shutdown mrnitoring requirements.

Variables identified for monitoring the minimum functions required to
achieve safe shutdown under postulated fire conditions.

Parameters included for display consolidation on the main contrel panels.

7.5.6.1,1.2 Safety Grade Control and Position Indication of

Safety-Related Valves - The safety grade valve control function is performed

by a microprocessor based control syste
equipment used to provide the following(pro

This consists of a set of ClassSlE
s control functions:

Closed-loop control and position indication for the steam generator (SC)
power-operated relief valves (PORV).

U
Contact output signals for automatic control and position indication of
auxiliary feedwater (¥#) ceatsed valves within upper and lower flow
limits. "

\
AFW (low Fhrottle

5 Amendment 40
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3. Open-loop control and position indication for the reactor vessel head

vent valves.

4. C‘L’&odhk‘:’ ConTrol awd posiTion mdicat o For ECW flow Control to #he essential
<

The SG PORV control equipment provides hardware to meet the requirements for
fullavalve control including transfer, without position change, of operation
rom the control room to the auxiliary shutdown panel. A separate transfer
switch selects the active control station. Each control loop accepts the
steam line pressure, valve position, and the setpoints as input variables and
outputs a 4-20 mA signal to control the valve. i

Each auxiliary feedwater throttle valye control loop accepts an input from a
flow-transmitter and supplies two bi®stable output signals, low and high

limit%, to the valve controller. These signals maintain flow
within acceptuble limits until manual control is assumed ﬁ( :3: operator.

3
The reactor vessel head vent ntrol loop accepts signal inputs from a pair of
manual stations, one located in the control room and the other on the

auxiliary shutdown panel. A separate transfer switch for each loop selects
the active senssed station,

»__’ A manval

7.5.6.1.1.3 Data Acquisition, Display, and Control to Address
Separation Requirements of the STP Design Approach to a CR or RR Fire - Signal
buffering to meet fire protection isolation and separation requirements is
achieved by using microprocessor based equipment, which provides interface
with the NSSS process protection and control cabinets.

Field inputs for variables identified for monitoring the minimum functions
required to achieve safe shutdown following a CR or RR fire are routed to the
QDPS auxiliary process cabinets (APCs). The signals are split intc two inde-
pendently buffered outputs. One of these outputs is routed to the process
protection or control cabinets, and the other serves as an input to the RPU
(see Figure 7.5.6-3). With this configuration, the QDPS displays of these
parameters are available should any failure occur in the process protection or
control cabinets or input and output cabling.
xe e

7.5.6.1.1,4 Steam Generator Narrow Range,level Compensation and
Display - The fteam Jenerator ﬂhrfﬁy Pange Water Wevel fompensation system
automatically compensates the schlevel signals for the effect of temperature
changes in the reference leg fluid. This system serves to increase operating
margin and to improve the accuracy of post-accident level indications. With
reference leg temperature compensation of the SG, evel signals, the required
increase in the low-low SC,.level reactor trip setpoint to account for refer-
ence leg heat-up following a high energy line break inside containment is
minimized. The compensation system is designed to limit the reference leg
heatup error to 2 percent of the level instrument span. SC_ levels are dis-
played on the,@PPé plasma displays and on main control panel)indicators. For

Q’?omtion. refer to Section 7.2. water

QOfs

7.5.6.1.2 Equipment Description: The QDPS consists of the following
cquipment° four Class 1E APCs, two Class lE dapabase processing units, eight
Class 1E plasma display units, three non-Class§lE demultiplexer units, and one
non-Class 1E RPU, Refer to Figure 7.5.6-1 for system cenfiguration.

7.5-6 Amendment 40
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7.5.6.1.2.1 Auxiliary Process Cabinets - The four redundant APCs comply
with IEEE 279-1971. Each channelized APC contains an RPU chassis, control
system chassis, signal isolation/buffering equipment and associated DC power
supplies for field inputs originating from this respective instrument channel.
' Data is output, via datalinks and individual analog signals as required. Each
% Mependently buffered such that no fault on a datalink will de-
" grade system function beyond loss of data on that link. The APCs are located
in four physically separated fire areas, such that no single fire will affect

more than one APC. The APCs are powered from the four separate 120 vac vital
instrument buses. ?

7.5.6.1.2.2 Database Processing Units (DPU) - The two redundant DPUs
comply with I1EEE 279-1971. Each DPU contains signal processing equipment,
signal isolation/ buffering equipment and the DC power supply. The DPUs re-
ceive data inputs from each of the RPUs and transmit data outputs to the Class
1E plasma display units, non-Class 1 7&. and other destinations as nzces- X
sary. Each datalink is buffered such thatfho fault on a datalink will degrade
system function beyond loss of information\carried on that link. The DPUs are
located in physically separated rooms with Jthe separation group A and C APCs,

and are powered by the separation group Afand Cg* 120 vac vital instrument ¥
buses, respectively. -—-Separation-—groups—i
R e Tasert

Tusech A — "

7.5.6.1.2.3 Plasma Display Units - The eight plasma display units are
grouped into two redundant sets of three display units each in the control
room and the two redundant display units on the auxiliary shutdown panel. The {40
plasma display units conform to IEEE 279-1971. Each plasma display unit con-
tains the microprocessor equipment and DC power supplyKto receive data from'"halcssa,
each DPU and generate graphic and alphanumeric display pages. A function
keyboard attached to each display unitg“allows operator selection of specific X
display pages. One redundant set of plasma display units is powered by the
separation group A 120 vac vital instrument bus and the other set by separa-
tion group C,vital instrument bus. X

A \20 voc

7.5.6.1.2.4 Demultiplexers - Two of the three DMUX units are located in
the control room. The third DMUX unit is located in the auxiliary shutdown
panel. The DMUX units are non-Class 1lE devices which provide system outputs
to drive analog panel meters and recorders. The units are seismically quali-
fied in accordance with IEEE 344-1975 such that the recorder output will re-
main functional following a seismic event. The DMUX units are powered from
the non-Class 1E instrument bus backed-up by station batteries. X

120 vace “iYal

7.5.6.1.2.5 Remote Processing Unit N (RPU N) - The single non-Class 1lE
RPU N provides data acquisition for certain non-Class 1E signals. The RPU is
not required to function post-accident and is not redundant. PRPU N is located
in the relay rooq’( lectrical }uxiliary ‘uildingﬁ!; elevation JSJh‘fnd is
powered from the non-Class IE‘,£ Pas::\:nlen:‘tl:\:s.»— backed Ur N sTaTion b fteries o

7.5.6.2 Analysis. Even though IEEE 279-1971 was not a design basis of
the QDPS, an analysis was conducted to determine those criteria stated in the
standard that were met by the system design. The following sections discuss
the applicability of the QDPS to the respective sections of 1EEE 279- 1971, 1In
performing this evaluation the functions performed by the QDPS are subdivided

49
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into the following subgroups: (a) steam generator water level compensation
system (SGWLCS), (b) ESF qualified controllers (e.g., auxiliary feadwater
alve control), (c) qualified controllers ucilized for

eving a safe shutdown, and (d) post-accident monitoring displays.
References to the QDPS from a system level in the succeeding discussion
indicates that all QDPS subsystems meet the stated requirement. Furthermore,
the applicability of the General Design Criteria (GDGs) are indicated below.

7.5.6.2.1 General Functional Requirement: This criteria only app.ies to
the SGWLCS and the ESF qualified controllers. Other functions do not autumat*
ically initiate appropriite protective action.

7.5.6.2.2 Single-Failure Criterion: The QDPS is designed to provide
edundant instrument channels for each safety-grade function as described in
Section 7.5.6.1. These redundant channels are electrically and physically
independent. A single failure in the QDPS will not prevent proper response at
the system level. The loss of power to any vital instrument bus will result
at most in loss of display from one channel. A failure modes and effects

analysis has been performed and is presented in Table 7.5-4. The design meets
the requirements of GDC 21, 22, and 23.

7.5.6.2.3 Quality of Components and Modules: The QDPS meets the 99
percent availability requirement defined in NUREG-0696 Section 1.5 under all
pressure and temperature conditions exceeding cold shutdown conditions.

7.5.6.2.4 Equipment Qualification: The QDPS is seismically and environ-
mentally qualified to IEEE 344-1975 and IEEE 323-1974, and meets the require-
ments of GDC 2 and 4 with the exception of RPU N which performs non-Class 1E
functions. The DMUX units are seismically qualified. Equipment qualification
is also discussed in Sections 3.10 and 3.11.

7.5.6.2.5 Channel Integrity: The QDPS is designed to operate during
accident conditions and maintain necessary functional capability and accuracy
under extremes of conditions relating to environment, energy supply, malfunc-
tions, and accidents.

7.5.6.2.6 Channel Independence: Channels that provide signals for the
same function are electrically independent and physically separated to accom-
plish decoupling of the effects of unsafe environmental fectors, electric
transients, and physical accident consequences. The system is designed to
minimize the potential for interactions between channels during maintenance
operations or in the event of channel malfunction. The QDPS features two
redundant physically separated independent trains of display. The design
ensures that an initiating failure (short circuit, fault, etc.) in either a
DPU or display unit will not result in the loss of both trains of DPUs and/or
display units. The design meets the requirements of GDC 22,

7.5.6.2.7 Control and Protection System Interaction: The only subsystem
that is used for both protective and control functions is SGWLCS. Further-

more, control grade signals are output from the post-acident monitoring QDPS
subsystem.

7.5-8 Amendment 49
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In all cases the transmission of signals from the QDPS for control or use by l
other non-Class lE devices is through qualified isolation devices which are |
part of the QDPS system. Faults, such as short circuits, open circuits, |
ground, or the application of credible AC or DC fault potential at the output I

ATTACHMENT 1 ' "l

of an isolation device, will not prevent the associated protection system i49
channel from meeting minimum performance requirements. « ;
gepa ™ l
Noise and isolation testing will be addressed in aAUCAP;to-be—subnieeed—+n—+hp l
B e S e e k
This design meets the requirements of GDC 24. i 40
DerivaTion X
7.5.6.2.8 Pewiatien of System Inputs: To the maximum extent practica- ]a9
ble, the QDPS inputs are derived from signals that are direct measures of the !
monitored variables. con\fOMﬂt QV\J.
40
7.5.6.2.9 Capability for Sensor Checks: The QDPS bas\built-in diagnos-
tics for checking the operational availability of each systemNnput sensor X

during ieactor operation. This is achiieved by continuous scanning by micro-
proc:ssor based sensor data quality -hecks. A data quality is assigned to all
b channels of data input. The routine processes the redundant sensor N
inputs and, when possible, return+ a group value of the valid sensors for use
in the upper level displays.

7.5.6.2.10 Capability ror Test and Calibration: The SGWLCS and ESF
qualifiec ~ontrollers have the capability for testing and calibration during
reactor ope ation. The post-accident monitoring subsystem has the capability
for checking the operational availability for each channel during reactor
operation by cross checking between channels that bear a known relationship to
each other. The safe shutdown qualified controllers are only required to be
tested during scheduled station shutdowns. Refer to Section 7.2.2.2.3.10 for
a description of the test‘~g of the protection loops. The design meets the
requirements of GDC 2i.

49

7.5.6.2.11 Channel Bypass or Removal from Operation: The SGWLCS sub-
system is designed to permit all channels, one at a time, to be maintained,
tested, or calibrated during power operation with no loss of safety function.
The ESF qualified controllers ere designed to permit all channels, one at a
time, to be mairtained, tested, or calibrated during power operation. Access

to the cabinets for removing channels from service is administratively con-
trolled.

7.5.6.2.12 Operating Bypasses: There are no operating bypasses in QDPS. 40

7.5.6.2.13 1Indication of Bypasses: If one or more channels of the ESF
qualified controllers have been deliberately rendered inoperable, this fact
will be continuously indicated on the QDPS display. If one or more channels 49
of the SGWLCS subsystem has been deliberately rendered inoperable in the QDPS
hardware, the action will result in the partial trip of the respective chan-
nel.

7.5-9 Amendment 49
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2. Data acquisition and signal processing for the ESF Status Monitoring
System.

3. Data acquisition and signal processing for other normal plant monitoring
systems including the plant annunciators and the plant computer. :
7.5.7.1.1 System Description: The ERFDADS functions are performed by :

several subsystems. Data acquisition is provided by multiplexers within the ’

ERFDADS, the QDPS (see Section 7.5.6), the Meteorological (MET) System and

the Radiation Monitoring System (RMS) (see Section 11.5 ). The ERF com- |

puter performs the required data processing. CRT devices provide display in !

the control room (CR), Technical Support Center (TSC) and the pli- ‘

fied interconnection diagram of the ERFDADS is shown in Figure 7.5.7-1 N\ EOC

7.5.7.1.1.1 Safety Parameter Display - The Safety Parameter Display
System, as described in NUREG-0696 and NUREG-0737 Supplement 1, is implemented
via the ERFDADS. The design of the ERFDADS is integrated with the implementa- |
tion of RG 1.97 (see Appendix 7B) and the Control Room Design Review (see
Appendix 7A, Item 1.D.1).

EoC
The ERFDADS provides plant{and environmental data to aid operators and manage-
ment in the CR, TSC, and to respond quickly to abnormal operating condi- X
tions and mitigate the consequences of an accident. The ERFDADS functions
during normal operations and emergencies to provide the following services:

z. Provide plant and environmental data that is needed for the reactor oper- |
ators to quickly assess the safety status of the piant.

- 1 Allow technical personnel access to comprehensive plant data, enabling

them to assist operators without adding to the number of personnel in the
control room.

EoC
3. Provide reliable plant data to the CR, TSC, nnd‘33§. )(
4. Aid the operators in the deteccion of abnormal operating conditions.

5. Assist in the identification of the causes leading to any abnormal-
ities.

6. Monitor plant response to corrective actions. !

7. Provide grouping of parameters to enhance the operntoréznbilicy to assess
plant status quickly without surveying all control room displays.

8. Provide human factors engineered display formats (simple and consistent |
display patterns and coding).

9. Provide display information on a real time basis, along with validation
of data and functional comparison capability.

Amendment 49
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10. Provide display information on a real time basis for monitoring the RGC
1.97 variables, as defined in Section 7.5.1 and Appendix 7B. These vari-
ables are utilized to monitor the critical safety functions of:

-

- Reactor coolant system s )
. Reactor coolant inventory eentmed——

B Reactor core cooling

. Heat sink maintenance

- W :ontaiment environment

The bases for the parameter selection are presented in Appendix 7B.
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Table 7.5-1 identifies the specific parameters and indicates those available
in the TSC and EOC_

7.5.7.1.1.2 Data Acquisition i4nd Signal Processing for ESF Status
Monitoring - The ERFDADS performs data acquisition and signal processing for
cESFg!:; Status Monitoring System. Input to the ESF Status Monitoring System
via demultiplexers within the FRFDADS. The ESF Status Monitoring System is
described in Section 7.5.4. -

~7.5.7.1.1.3 Data Acquisition and Signal Processing for Other Normal
Plant Monitoring Systems - The ERFDADS performs data acquisition and signal
processing for other normal plant monitoring systems including,the plant
annunciator@and the plant computer. Input to the plan ;
ERFDADS demultiplexer:

7.5.7.1.2 Equipment Description: Process Contrel Ca b;nQ,T’

7.5.7.1.2.1 Multiplex rs (MUX) =- Non:Class/?E multiplexers are utilized
for data acquisition from field inputs) svitch:iear nd relav racks for input
into the ERF computer. The multiplexers are located in the electrical

uxiliary puilding switcﬁ:bear rooms A, B and C on elevations 10', 35' and
o', (ﬂhkhe relay room on elevation 35'; and the separation group D
distribution room on elevation 10'.
(OMUX)

Tedolebsdeld Demu1t1plexerlc Non;Clasa&q% DMUXs are utilized to provide
input from the ERF computer to other plant monitoring systems including the
Esgﬁronitoring System and the plant annunciators.

C Statvs

7.5.7.1.2.3 ERF Computer - The ERF computer portion of the ERFDADS is
located in _the TSC (EAB, elevation 72') and provides data to the control room,
TSC, and @display devices and offsite data:links.

eoc
The ERF computer receives data consisting of the RG 1.97 defined analog and
digital variables and other vaoée%%ea’directly from the ERFDADS multiplexers,
QDPS, Meteorological Systeﬁ1&rd RMS via redundant high speed data” links.

Supplementary inbormahon -

The ERF computer performs any data processing required bevond that performed
by the data acquisition equipment. Redundant central processing units are
provided with adequate memory capacity to support ERF data acquisition,
management and transmission functions on a real time basis.

Eoc
7.5.7.1.2.4( Man Machine Interface - CRT display devices are located in
the CR, TSC, and to present ERFDADS information to operators and

management in a concise, easily intelligible format.

The primary SPDS displav page is demimant—on—at—tenst anc-controi—rosmdiapiay
deudice and one-T8i—diapiny-devieer—Thio-diapies is a  lable on all ERFDADS

display devices. AA¢1 vaTe

7.5.7.1.2.5 HVAC Support -(H'VAC. with sufficient reliability to support
the above ERFDADS availability requirements, discussed in Section 7.5.7.1.3,
is provided in the TSC computer room. ERFDADS equipment located outside the
TSC computer room is designed to function in the normal design environment for
the areas in which the equipment ls located,

7.5=11 Amendment 40
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The TSC HVAC is further described in Section 9.6.1( ‘o"'d.“‘ within the

7.5.7.1.2.6 Power Supply - ERFDADS equipmentVincluding multiplexing
equipment, the ERF computer and its peripherals, display devices, and yoand
R e e eseXprovided withAl20 vac
power from a dedicated non-Class 1E uninterruptible power
of maintaining system operation for 2 hours and capable of \maintaining system
memory for 8 hours. Normal AC power to the UPS is provided\from a non-Class

1E dienel generator-backed bus. S
EoC X
ERFDADS equipment located within the is provided with reliable 120 vac
power from the diesel generator-backed bus.
EoC

7.5.7.1 1 System Operational Requirements: The ERFDADS data channels
meet the 99 , . ent availability requirement defined in NUREG-0696 Section 1.5
under pressure and temperature conditions exceeding cold shutdown conditions.
The system meets an 80 percent availability requirement during plant cold
shutdown condtions.

Data processed through ERFDADS is qualitatively comparable with other Post
Accident Monitoring System, Radiation Monitoring System, and QDPS data
displayed in the CR with respect to accuracy and response time.

7.5.7.2 Analysis. The ERFDADS design insures that any failure or
malfunction of the ERFDADS equipment beyond the Class 1E isolation devices
does not compromise any safety-related equipment, components, or structures.

A verification and validation plan is provided for the ERFDADS software to
demonstrate conformance with the functional requirements of NUREG-0696 and
NUREG-0737. This plan provides for an independent review of the system
software.

Isolation and separation of Class 1E signals is provided in accordance with RG
1.75. Inputs to the ERFDADS are isolated at the exit point of the isolation
devices (see Figures #vér5=t+ and 7.5.7-1).

"-s-‘ -‘

This system is designed to meet the following criteria:

Ee No single-point failure in any ERFDADS component has any effect on the
plant operation. Any such failure is monitored in the CR. Redundant
hardware is utilized when required to satisfy this requirement and to
improve reliability.

- 5 where redundant devices or assemblies are utilized, failure of one is
detected and indicated to the ERF computer, and causes automatic transfer
of functions :o the other device or assembly without effect upon system
performance.

3., On line diagnostic routines and transmission error checking provisions in
the data network and host processors aid in maintaining validity of all
data interchanges and in verification of the continuous functional
integrity of system equipment.

40
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Variable

RCS Preasure
(Wide Range)

&s Wide Range
L5
Tﬁt
RCS wide Range
Yot
Wide Range Steam
Generator Level
Lwater
Narrow Range Steam
Cenerator Level

R ot

Pressurizer_level

Containment
Pressure

Steamline
Pressure

£1=-67¢

Refucling Water

Storape T
(RwsT)

Level
Contalmment Water
Level (Wide Range)

Containment Water
Level (Narrow
Range)

Auxiliary Feed-
water Storage

JusspuITy

Auxiliary Feed-
water Flow

AFST

Range/Status
0-3000 psig

0-700°F
0-700°F

0-1002 of
span

0-1002
of span

0-1002
of span

-
-5 to &6 paiyg

0-1400 paig

0-100%
of span

0-609,000 gal
(0-% fr.)

Bottom of
Sump to Top
of Sump

0-100T of

Type/
Cat

Al,BI, B2,
c1,02,02

Al N1,.B2
Al,B1.82
AL,BL,B2,

D2

Al,B1,B2,
02

Al,81,D2
Al,BL B2
c1,c2,02

Al,B1,D2

Al,81,02

Al.R1.B2
c2,0?

Al,B2,C2
D2

Al,B1.p2

Al,B1,D2

TARLE 7.5-1

POST ACCIDENT MONITORING INSTRUMENTAT [ON

Sensor

Qualification

Environ-
mental
Yen
Yes
Yes
Yes
Yes
Yesn

Yes

Yen

Yen

Yes

Yes

Yes

Yes

Setsmic

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yen

Yes

Yes

Yesn

Control
Room

Number
of Channels

lp-u-qus

1 recorded

anPs
& recorded

1 per loop

1 per loop ones
& recorded

1 per steam ODPS
generator 4 recorded

& per steam ODPS
generator IQt'ocerdod

4 oPs
2 vecorded

4= per loop QDPs
1 per loop
recorded

I”J' QDPS

l meters

R X recorded
3 poe—tentt  oOPS

1 recorded

?p-.l-' QnPs

2 recorded

ap-undam

1 recorded

ones
4 recorded

1 per loop

- me*"§

Indication
Implemen-  Sensor L dd TSC
tation Power indica- TIndico-
Date Supply tion 't_!o-
Core Load 1E Yes \e.
Core Load 1€ Yes Yes
Core Load 1E Yes Yen
Core Load 1F. Yen Yes
Core Load 1E Yes Yes
Core Load 1E Yes Yes
Core Load 1E Yen Yes
Core Load 1E Yes Yer
Core Load 1E Yen Yes
Core Load 1E Yes Yes
Core Load _ 1E Yes Yes
'
Core Load 1E Yes Yes
Core Load 1E Yen Yesn

Conformance
to RGC 1,97,

rev. §T*

Note b

Conforma

Conforms

Conforms

Conforms

Conforms

Conforms

Conforms

Conforms

Conforms

Conforma

Conforms

Note o

* %

)"xx’.\‘,'

40
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TABLE 7.5-1
POST ACCIDENT MONTTORING INSTRUMENTATION (Continued) f" .
]
Sensor (X1 X
Qualification Control Implemen-  Sensor P TSC Conformance
Type/ Environ- Number Room tation Power Indica- TIndica- to RGC_1.97,
Variable ulszuu Cateory mental Seismic of Channels Display Date Supply tion tion Rev. X
.
High Range u‘lw v AL,B1,B2, Yes Yes 2 n-d-sj qoPs Core Load 1E Yes Yes Note »
Containment 10 R/hr c2,r2 ? meters lea
Radiation Level Coawma 2 recorded
Steam Cenerator it Al,B2.C Yes Yes 1 per fow- QOPS Core Load 1E Yes Yes Conforms }
Blowdown Radia- lb'! ’Db @y ‘milm & meters
tion Level '.. 4 recorded x
ulijee
Steamline Radia- ansen) P A1,82,C2, Yes Yes 1 per steam QDPS Core Load 1F Yes Yes Conforms
tion Level -3 b E2 line 4 meters Y
e 4o/ M
ambefe recorded
Core Exit 100-2200°7 Al1,B1.C1  Yes Yesn 2 trains of @MM Core Load 1E Yen Yes Conforms a
Temperature 25 thermo- H covrle -
couples each, prerage of h”\'sf’odnﬂf E
equally dis- wnleee
tributed ol recorded -
across core(in
pnln-'!)
RCS Subcooling 200°F sub- Al,81 Yes Yen 2 Core Load 1EF Yes Tes Conforme X
cooling to 2 recorded
50 3557 superheat X
Neutron Ples 100k to 2002 IR Yes Tes 2 pac—plaasy Core Load 1t Yes Yes Note ¢ X
(Extended R .ge) Pull Power 2 X recorded
Neutrom Plax -0.5 to 0’:0 81,02 Yes Yes 2 n.-pl.l/ Core Load 1EF Yes Yee Note r X
Startup Rate dpm v+ racorded oo
newdren Flug
Reactor Vessel Upper Core B1,C2,D2 Yes Yes 2 QOPS Core Load 1E Yes Yes Conforms X
Water Level Support Plate ’w ) 4
to top of vessel
Contaisment Open/Closed c2,m2 Yes Yen 1 per valve 1 pair of Core Load 1IE Yes = TYes Note ¢
! Isolation Valve 1ights per
5 Status valve
o
g Containeent 0-102 81,.Cl1 Yes Yes 2 ,.o-'l.., QoPs Core Load 1P Yes Yes Conforms x
" Hydrogen Concentration 1 recorded
- Concentration

ATTACHMENT ¢
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TABLE 7.5-1

POST_ACCIDENT MONITORING INSTRUMENTATION (Contfnued)

Sensor
Qualification Control Implemen-  Sensor FOF TsC Conformance
Type/ Faviron- Number Room tation Pover Indica- Indica- to RG 1.97,
Varfiable Range/Status Catepry mental Setsmic of Channels Display Date Supply tion tioh Rev, #2
Control Rod Rods on D3 No No ! per rod LFP Core Load N-1F Yes Yes Conforms
Position Rottom (Note x)
Indication
Contatnment 0-180 psig c1,c2 Yes Yes 2 pu-'h..’ QnPs Core Load 1F Yes Yes Conforms x
Pressure 1 recorded
(Extended Range)
RCS Pressure 0-3500 peig Al1,R1,C1  Yes Yes 2 u-..l.-..jonrs Core Load 1F Yes Yes Note b x
(Extended Range) ? recorded
Primary Coolant N/A c) No No 1 post CRT (FRFDADS) Core Load N/A Yes Yes Notes d, h
Activity and accident
Sampling sampl ing
system past
plaai s
Unit iaTion (Note a) C2,E2 Yes Ko 1 Mm (RMS) Core Load N-I1E Yen Yes Conforms x -
Vent (Note a, w) ~
Level 40 3
-8 - ;
Fuel Handling lfb,;eldy C2,E2 Yes Yes 2 w QpPs Core Load 1E Yes Yesn Conforms X
Bldg. Radiat fon uCi/ce 2 meters €7
Level®_ ¢ st ? recorded
Adjacent Building “il‘o‘o‘ c) No No S MCI‘I‘ (RMS) Core Load N-1E Yes Yes Note X
Area Radiation mR/hr
Level
Site Environmental N/A c31,E3 No No N/A Portable Core Load N-1F No No Corforms Twn>
Raciation Level Sampling 5—‘:}
(Portable Monttoring) m;g
Pressurizer PORV Open/Closed B2,p2 Yes Yes 1 per valve 1 pair of Core Load 1F Yes Yes Conforms %;é
Status lights per . O-'-""
valve "2
Pressurizer PORV Open/Closed D2 Yes Yes 1 per valve | pair of Core Load 1E Yen Yes Conforms -
Block Valve Status lights per
valve




91-$"¢L

g
o
R
2
-~
-~
o

Variable

Pressurizer Safety
Valve Status

Pressurizer Heater
Breaker Position

Pressurizer
Prassure

RCP Status

Pressurizer Spray
Valve Status

Charging H

Flow
Letdown Flow

Velume Comirol
Tnah&l.nel

(VLT Water

CVCS Valve Status

Charging Pump
Status

Roric Acid
Transfer Pump

Status t (u“)

RCP Seal
Injection Flow

Range/Status
Open/Closed

Open/Closed

1700-2500
psig

On/Off

on/Oft

TARLE 7.5~1

POST ACCIDENT MONTTORING INSTRUMENTATION (Continued)

Sensor
Qualification Control
Type/ Environ- Nusho ¢ Room
Catgory mental Seismic of Channels Display
82,02 Yes Yes 1 per valve 1 Alarm
CRT (FRFDADS)
D2 Yes Yes 1 per bank 1 pair of
lights per
bank
n2 Yes Yes 4 ..-u.-aj QDPS
Y recorded
D2 No No 1 per pump 1 pair of
l1ights per
pump
n2 No No 1 per valve 1 Light per
alve
p2 Yes Yes 1 pas—plans?” ODFS
D2 Yes Yes 1 p.-.l‘-./ 1 meter
n2 Yes Yes 2 M 1 meter
n2 Yes Isolation | per valve 1 patr of
Valves lights per
Only valve
D2 Yes Yes 1 pair of
\'.o pumf 1ights per
pump
n2 Yes Yes W 1 pair of
\ per pump lights per
i pump
D2 Yes Yes 1 per loop QoPsS

4 recorded

Implemen-
tation
Date

Core

Core

Core

Core

Core

Core

Core

Core

Core

Core

Core

Core

Load

Load

Load

Load

Load

Load

Load

Load

Load

Load

lLoad

Load

Sensor
Power

Supply
N-1F

1E

N-1E

N-1E

1E

N-1E

1E

1E/ -1

1F

1E

1E

FOF TSC Conformance
Indica- Indica- to RG 1.97,
tion “tion < Rev. 12
Yes Yes Conforms
Yes Yes Note e
Yes Yes Conforms
Yes Yes Conforms
Yesn Yes Conforms
Yes Yes Conforms
Yes Cen Conforms
Yen Yes Conforms
Yes Yesn Conforms
(Note f)
Yen Yes Conforms
(Note f)
Yes Yes Conforms
) (Note f)
Yes Yes Conforms
(Note f)

» X

>
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TABLE 7.5-1

POST ACCIDENT MONITORING INSTRUMENTATION (Continued)
Sensor
Qualification Control Implemen- Sensor For TS Conformance
Type/ Environ- Number Room tation Power Indica- Indica- to RC 1.97,
Variabie Range/Status Catgory mental Seismic of Channels Display Date Supply  tivn tion ‘Rev, 12
SC Atmospheric 0-1002 Open n2,E2 Yes Yes 1 per valve QDPS Core Load 1F Yen Yes Conforms
PORY Status | meter per
valve
Main Steamline Open/Closed B2,D2 Yen Yes 1 per valve 1 pair of Core Load 1E Yes Yen Conforme
Isolation Valve lights per (Note f)
Status valve
Main Steamline Open/Closed R2,D2 Yes Yes 1 per valve 1 pair of Core Load IE Yes Yes Conforms
Bypass Valve lights per (Note ()
Status valve
SC Safety Valve Open/Closed p2,F2 Yes Yes 1 per valve Alarm Core Load N-1E Yes Yes Conforms
Status CRT (FRFDADS) .
Main Feedwater Open/Closed D2 Yes Yes 1 per valve CRT (FRFDADS) Core Load 1E Yen Yes Conforms Y
Control Valve (loc‘
Status
“® w
~ Main Feedvater Open/Closed n2 Yes Yes 1 per valve CRT (FRFDADS) Core Load IF Yes Yes Conforme |
w Control Bypass (Notef £(Y) X -
L Valve Status E
-4
Main Feedwater Open/Closed n2 Yes Yes 1 per valve 1 pair of Complete 1E Yes Yes Conforme
lsolation Valve lights per (Noteg 1)
Status valve
Main Feedwater Open/Closed n2 Yes Yes 1 per valve 1 pair of Complete 1E Yen Yes Conforms
isolation lights per (Note 1)
Bypass Valve valve
Status -
o&—s.mm esfh,
Main Feedwater o wasnnd n2 Yes Yes 3 per loop oes Core Load 1E Yes Yes Conforms
Flow e 1 per loop .
recorded
S€ Rlowdown Open/Closed n2 Yes Yes 1 per valve 1 pair of Complete 1E Yesn Yes Conforms
Isolation Valve lights pe~r (Note 1)
E Status valve
a2
E SC Rlowdown Open/Closed 02 Yes Yes 1 ver valve 1 palr of Complete 1E Yes Yes Conforms
5 Sample@ Tsolation lights per (Note 1)
: Valve Status valve
o




Variable

i

FCCS Accumulator
Pressure

Range/Status
0-2000 gal/min

0- o Tl /min

h‘...f:n

Type/
Cateory
D2

n2

D2

n2

n2

n2

D2

n2

D2

Auxiliary Feed- Open/Closed
water Valve Status
Containment Spray 0-1002
Flow of span
Containment Spray Open/Closed
- Sysatem Valve
T Status
&
Containment Spray on/Of €
P Status
‘uu*";uﬁﬁnulaﬁ'
RE® Fan Cooler 3-4 in. water ”Q.Dl
Differential On/Of
Pressure/Status
CCW Pump Discharge 0-150 psaig
Pressure
Contafnment Vent- Open/Closed
flation MVQNC
Status
50
CCW Header X-250°r
Temperature
E cew Surgogn} 01002 of
% Level Water P
9

09 3

TARLE 7.5-1

POST_ACCIDENT MONITORING INSTRIMENTATION (Cont {nued)

Sensnr

Qualification

Environ-
mental _
Ye=
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Selsmic

Yes

Yes

Yes

Yes

Yes

Yen

Yeu

Yes

Yes

Yes

Yen

Yes

Control
Number Room
of Channels Pisplay
2 per SV s meters
l'""l".’i“qo
2 per SI 6 meters
M%b
2 per tank f meters
1 per valve | palr of
lights per
valve
1 per train 3 meters
1 per valve 1 patr of
lights per
valve
1 per pump 1 palr of
lights per
pump
1 per fan 1 Marm per
fan
Lrain 9”
1 per haad 4 -
valve,
1 per damper. | pair of
lights per
m‘.“t
X ran aors
1 per haad -
QoPs
1 per tank meloss
compartment

Tmplemen-
tation
Pate
Core Load
Core Load

Core Load

Core Load

Complete

Complete

Complete

Core Load

Core Load

Core Load

Core Load

Core lLoad

Sen=or
Power

Supply
N-1F

1F

1E/N-1E

1E

FOF TSC Conformance
Indica- Indica- to RC 1,97,
tion wion Rev. 12
<
Yes Yes Conforms
Yen Yesn Conforms
Yes Yes Conforms
Yes Yen Conforms
(Note [)
Yes Yen Conforms
Yes Yes Conforms
(Note 1)
Yes Yen Conformm
(Note )
Yen Yes Note m
Yes Yes Conforms
(Note .
Yes Yes Conforme
.
Yesn Yes conforms
Yes Yes Conforms
(Note 1)

»
x
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Variahle

CCW Flow to ESF
Components

CCW Valve Status

ECwW

Flow
10 ESF CompanenTs

il-o.o—‘,nﬂccnﬁt:s

Valve Status

ESF Favironment
Temperature

ESF Cubicle
Fan/Cooler
Status

61=6"¢

Standby Power
and Fmergency
Power Source
Status

Other Safety-
Related Fnergy
Sources

RHR Heat Exchanger
Discharge
Temperature

RHR Flow

0% IuIcpuIWY

Type/

Range/Status Catecry

‘""f"'" 3-’,-»«
0- m‘l-!!l‘ D2
span Tor
Compon ?/hldev
chnICloucd D2

m -d! 3-)[-«

o’aanco "' v/

header -
Open/Closcd D2
Temperature n2
above setpoint
Fan Stopped/ D2
Running
Bus Specific n2
Component n2
Specific
50-400°¢ D2

4000 3% [mm
V- HAOS—rr n2
span

TABLF 7.5-1

POST ACCIDENT MONTTORING INSTRUMENTATION (Cont inued)

Sensor
Qualification
Environ- Number
mental Seismic of Channels
Yes Yes 1 per FSF
component
| per Clw
Yes Yes 1 per valve
Yes Yes 1 per malor
FSF component
Yes Yes 1 per valve
o
bt
e
Yes Yes 1 per ESF
component /
cubicle
Yes Yes 1 per ESF
component /
cubicle
Yes Yes 1 per bus
Yes Yes 1 per source
Yes Yes 1 per heat
exchanger
Yes Yes 1 per Rue
train

Control

Room

aoPs
=

o

1 pair of
lights per
valve

anpPs

1 pair of
lights per
valve ov
meTer

1 alarm

1 patir of
lights per
item

1 meter or
alarm for
each power
source

1 meter or
alarm for

each power
source

QDPS
} recorded

ones
) meters

Tmplemen-
tation
Date

Core Load

Core lLoad

Core Load

Complete

Core Load

Core Load

Core Load

Core Load

Core Load

Core Load

Sensor
Power

Supply
1F

1E

1E

1F/N-1E

1E

1E/N-1F

1E/N-1E

1E

1F

FOF TSC Conformance
Indica- Indica- to RC 1.97,
tion tion Rev., #2
Yes Yes Conforme
Yes Yes Conforms
(Note f)
Yes Yes Conforms
(Note f)
Yes Yes Conforms
(Note )
Yes Yes Conforma
(Note )
Yes Yes Conforms
(Note )
Yes Yes Conforms
Yes Yes Conforms
(Note y)
Yesn Yes ' Conforms
Yes Yes Conforms

40
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Variable

RHR Valve Status

Reactor Trip
Breaker Position

Turbine Covernor
Valve Position

Turbine Stop
Valve Posiclion

Motor-Driven
Auxiliary Feed-
~ water Pump Status

wn

é Auxiliary Feed-
water Turbine
Pump Status

S1 Pump Status
€1 Valve Status

g Fssential Cooling
EUM" Pump Status

o

-

e CCW Pump Status
o

Range/Status
Open/Closed

Open/Closed
Open/Closed
Open/Closed

On/Off

3000 phiy,
0~ S86—rpm
Open/Closed

On/Off
Open/Closed
on/off

On/Of f

D2

D2

D2

n2

D2

n2

n2

n2

TARILE 7.5<1

POST ACCIDENT MONITORING INSTRUMENTATION (Continued)

Sensor
Oualification Control
Fnviron- Number Room
mental Seismic of Channels Display
Yes Ye 1 per valve 1 palr of
lights per
valve
Qors,
Yes Yes 1 per breaker 1 palr“of
lights per
breaker
Yes No 1 per valve 1 pair of
lights per
valve
Yes No 1 per valve 1 pair of
lights per
valve
Yes Yes 1 per pump 1 pair of
1ipghts per
pump
'u-pt‘uk-qt QDPF
Yes Yes 1 susbioa 1 meter,
spandpressrt 1 pair of
indicator, 14ghts per
1 per steam valve
inlet valve
Yes Yes 1 per pump 1 patr of
lights per
pump
Yes Yesn 1 per valve 1 pair of
lights per
valve
Yes Yes 1 per pump 1 pair of
1ights per
pump
Yes Yes 1 per pump 1 palr of
lights per

pump

Tmplemen-
tation
Date

Core Load

Complete

Complete

Complete

Core Load

Ccve Load

Complete

Complete

Complete

Complete

Sensor FOF TSC Conformance

Power Indica- Indica- to RC 1.97,

Supply tion tion Rev. 12

li’Qala Yes Yes Conforms
(Note 1)

1F Yes Yes Conforms
(Note f)

N-1E Yes Yes Conforms
(Notes f,2)

N-1F Yes Yen Conforms
(Notes f,2)

1E Yes Yes Conforms
(Note 1)

1E Yes Yes Conforms
(Note )

1E Yes Yes Conforms
(Note f)

1€ Yes Yes Conforms
(Note )

1E Yes Yes Conforms
{Note f)

1E Yes Yes Conforms

(Note f)
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0% 1usupuaay

Variable

RHR Pump Status

S1 Actuation
Status

Containment Iso-
lation Actuatlon
Status

Control Room
Rad{iat mnl‘l.u e

Accens Area
Radiation

Condenser Vacuum
Fump Radiation
Level

Conceatration from

Liquid Pathways

TABLE 7.5-1

POST_ACCIDENT MONITORING INSTRUMENTATION (Cont{nued)

Cond.

TCBR Drain

Sensor
Qualification Control Implemen-  Sensor FOF TSC Conformance
Type/ Environ- Number Room tation Power Indica- Indica- to RC 1,97,
Range/Status Catepry mental ~ Seismic of Channels Display Date Supply tion tion Rev. 12
On/Off n2 Yes Yes 1 per pump 1 patr of Complete 1E Yen Yes Conforms
1ights per (Note )
pump
acToaNen
On/Of f D2 Yes Yes 1 per phanté. |1 Alarm Core Load 1E Yes Yes Conforms
+vawm
atTua
On/Of £ D2 Yes Yes I per plamss. | Alamm Core load 1E Yes Yes Conforms
tvan
102l o E3 No No 1 po-'lony CRT (RMS) Core Load N-1E Yes Yes Note 1
10 -alhr(gm)
IO.“ to IO-' k2 Yes Yes 2 m&.-d opPns Core Load 1F Yes Yes Conforms
uCl/cc(mw m\ ? meters
2 recorded
107! to E3 Yes No 1 per CRT (RMS) Core Load N-1E Yes Yesn Note 1
10" R/hr designated
area
10-6 to E3l Yes No 1 ’..-"."' CRT (RMS) Core Load R-1F Yes Yes Note n
5
107 uCi/ece
SG Blowdown 10-: to E2 Yes No 1 per plant CRT (RMS) Core Load N-1E Yen Yes Note ¢t
10 © uCi/ecc
Polish 10:? to F2 Yes No 1 per plant  CRT (RMS) Co.e Load N-IF Yes Yes Note ¢
10 ° wfi/ec
Liquid Radwaste !Oif to F2 Yes No 1 per plant CRT (RMS) Core Load N-1E Yes Yes Note ¢t
10 7 uCi/cc
lﬂ:? to F? Yes Neo 1 per plant CRT (RMS) Core Load N-1FE Yes Yes Note t
107 uCt/ece
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TABLE 7.5~1

POST ACCIDENT MONITORING INSTRUMENTATION (Continued)

R

Sensor
Qualification Control Implemen- Sensor EOF TSC Conformance
Type/ Environ- Number Room tation Power Indica~ Indica- to RC 1.97,
Variable Range/Status Cateory mentsl Seiemic of Channels Dis~lay Date Supply tion tion Rev. #2
Effluent Path
Flow Rate/Status T
SG Blowdown 0-1002 E) No No 1 per plant CRT (RMS) Core Load N-1E Yes Yes
Flow of span
Vzlve Status Open/Closed E2 Yes No 1 per valve 1 pair of Core Load N-1E Yes Yes
lights per
valve
Cond. Polish 0-1002 el No No 1 per plant CRT (RMS) Core Load N-1E Yen Yes
Flow of sparn
Valve Status Open/Closed E2 Yes No 1 per valve 1 pair of Core Load N-1E Yes Yes
lights per
valve L —
Liquid Radwaste 0-1002 El No No 1 pa-pl.l’ CRT (RMS) Core Load N-lE Yes Yes Note q
Flow of span
Valve Status Open/Closed E2 Yeo No 1 per valve 1 pair of Core Load N-1E Yes Yes Yotes q, ¥
lights per
valve
TGB Drain 0-1002 E3 No No 1 per plant CRT (RMS) Core Load N-1E Yes Yen Kotes q
Flow of span
Valve Status Open/Closed B2 Yes No 1 per plant CRT (ERFDADS) Core Load N-1E Yes Yen Notes g, ¥
E BEDADS
Unit Vent 0-100% B2 Yes No 1 pes—plenst CRT Core Load N-1E Yes Yes Note w
Flow of span
Condenser 0-100% Pl No No 1 pes—plant ~ ’T (RMS) Core Load N-1E Yes Yes Note v
Vacuum Pump of span
Flow .
pre PUMP
Pump Status On/Off E2 Yes No 1 pos—planty CRT (ERFDADS) Core Load N-1E Yes Yes Notes v, w
Keteorological A E3 No No 15 CRT (FRFDADS) Core Load N-1E Yes Yesn Note vy
Parameters (see ta“(.

2.373)
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Verisble

Containment Sump
and Atmospheric
Ssmpling

Boric Acid Vank
Charging Flow

Containment
Atmospheric
Temperature

Accumulator
Tank Level

Containment

Sump Water
Temperature

Heat Removal by
the Containment
Fan Heat Removal
System

Emergency
Ventilation
Damper Position

Range/Status

N/A

!

Ty
Ca:

E]

TABLE 7.5-1

POST_ACCIDENT MONITORING INSTRUMENTATION (Continued)

Senaor
Qualification Control

Environ~ Number Room

mental Seismic of Chawnels Display

Mo No 1 post CRT (ERFDADS)
accident
sampling sys~
Lem

i

lmplemen~
tation
Date

Core Load

Sensor
Tower

Supply
N-1E

E0C
Eor
indica~

tion

Yes

-

TSC
Indica~

tion

Yes

Conformance
to RC 1.97,
Rev,

Notes d, h

Note g

Note 1

Note )

Note k

Note =

Note p
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TABLE 7.5-1 (Continued)

NOTES

)
6 11

Noble Gas: 19;1 to\l i/cc, Particulate: 10 to 10’[1C1/cc.
Halogens: 10 HCi/ce.

To cover the required range of varticulates and halogens, a combination of
on-line-detection and grab sample capability with onsite analysis is em-
ployed. These monitors are environmentally qualified, but not seismically
qualified, since they are attached to a non-seismic svstem,

RCS Pressure - one qualified channel of wide range RCS pressure and two

qualified channels of extended range RCS pressure are used to monitor RCS

pressure for STP. S;Luﬁk¢sh¥, ];44";

Containment Isolation Valve Status -/STP has identified instydmentation
that is necessary to assess the profess of accomplishing or/maintaining
critical safety functions., The crftical safety functions defined are
equivalent to those utilized in the Westinghouse Owners Gfoup Emergency
Response Guidelines, 1i.e., » RCS 2
Reactor Coolant Inventory c.dES;; Reactor Core Cooling, Heat Sink
Maintenance, and Containment Environment. Containment isolation
valve status is not a critical safety function. However, the containment
isclation valve positions were designated variables for monitoring the
actual gross breach of the containment and are therefore qualified to

:?tegory 2 criteria.

The STP PostfAccident Sampling System is sufficient for obtaining samples
to perform detailed analysis of RCS coolant, containment sump, and con-
tainment atmospheric activity. Offline measurement systems are considered
Category 3 variables.

Pressurizer Heater Status - RG 1.97, Rev. 2 specified that heater current
was the preferred parameter for determining heater status. For STP,
heater breaker position was selected for determining pressurizer heater
status due to hardware considerations. Breaker position provides adequate
indication to the operator to ensure that the two pressurizer heater banks
powered from the Class 1E busses are operable.

needed

The study performed on STP indicated that these parameters were ineluded
in the minimum set of parameters necessary to monitor the performance of:

Plant safety systems employed for mitigating the consequences of an
accident and subsequent plant recovery to attain a safe shutdown
condition, including verification of the automatic actuation of
safety systems.

s Systems normally employed for attaining a cold shutdown condition.

Boric Acid Tank Charging Flow - For monitoring the performance of the
Emergency Core Cooling System (ECCS), STP has designated Refueling Water
Stm‘aSeLevel. High@-lead Safety Injection (HHSI) Flow,

7.5-24 Amendment 40
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TABLE 7.5-1 (Continued)

NOTES

Lou#gg;d Safety (LHSI) Injection Flow, Containment Water Level, and ECCS
Valve Status. Since the ECCS does not take suction from the Boric Acid
Tank (BAT), the Boric Acid Charging Flow was not designated a key vari-
able. If the operator uses the BAT for boration following an accident,
normal charging flow and RCS sampling is used to demonstrate that the RCS
is being borated.

Data entry is via manual keyboard.

achcahion
Guidelines (ERG) do not require the operator to take an action fhat would
result in adverse consequences if the Containment temperature(was indt—7"

geating an erroneous value. As such, cthe Containment temperature indi-
cation is considered a D3 parameter and is not specifically identified on

this listing.

Contsinment Atmospheric Temperature - The WOG Emergency Respo;;z//'

Accumulator pressure indication and valve position indication for the
accumulator discharge isolation valves and accumulator vent valves provide
adequate status of the accumulators.

Containment sump water temperature indication is not utilized by the
operator to take corrective action. Other parameters were designated as
STP type D variables to demonstrate that the Safety Injection System (S18)
is operating properly when taking suction from the Conta‘.nent sump.
Conforms to RG 1.97, Rev. 3.

Heat removal by the Containment Heat Removal System (CHRS) = Other para-
meters were designated as STP type D variables to demonstrate that the

containment heat removal systems are operating properly. These include
the following:

e Containment Spray Flow

e Containment Spray Systom (CSS) valve status

e Containment Pressure

e Containment Water Level

e Containment Spray Pump Status

e Reactor Containment Fan Cooler (RCFC) Differential Pressure
e RCFC Status

Condenser Vacuum Pump Radiation Monitor - This parameter 1is considered to
be a backup variable for the measurement of secondary side radiation.

7.5-25 Amendment 40
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TABLE 7.5-1 (Continued)

b ) NOTES

Main steamline radiation monitors are adequate to provide primary indica-
tion of this information. The condenser vacuum pump radiation monitor is
environmentally qualified, but not seismically qualified, since it is
attached to a non-seismic system.

o. The STP design utllize;/?:ur physically separate auxiliary feedwater
lines. The four Class#lE transmitters provide the redundancy requ:red. X
The requirement is to ensure flow to at least one intact steam generator
post-accident. The required redundancy with a four loop plant is provided
by one channel piﬁuéfop. SGalevel Wide Range provides a diverse backup. %
Tobd Arw Houw (0- ’p-\) n.ﬂ‘, d_"ln.’g_d vide tha QDPS, I

p. Emergency Ventilation Damper Position - As an alternate to monitn~irg
ventila damper position, STP monitors radiogas, radioparticulate,

<fE§Ei£>""35373;—£fg§3*¢%.'on concentrations at various locations in the plant which ¥
) provide information concerning the status of the ventilation system.

These parameters include:

- Area radiation in locations which contain, or could contain, sig-
nificant quantities of radiocactive material

. Unit vent radiogas concentration
!\n) * Radiogas concentration discharged from non-headered vents
« Environs radiation - ‘

E) Fuel handling building vent radiation
£ Effluent path flow rate
information to estimate the magnitude of release of radiocactive materials

through identified pathways. Valve status is the primary variable and
flow rate is a backup variable.

\
q. Effluent Path Flow Rate/Status - Variables which provide the operator with ‘
\

r. Neutron Flux - No diverse variable is required since the failure of one
channel will not cause the operator to violate the required safety fun- |
ction. |

s. Two Cont inment high range nonitors[d:et the requirements of a Type A
variable. These monitors are Classt+lE, redundant and fully qualified t» ) &
Category 1 requirements. Six area monitors are located throughout
Containment with the range of 0.1 to 10,000 mR/hr that provide additional |
monitoring over this range. In addition, the off-scale high readings of |
the low range monitors provide some information to resolve ambiguity above
this range. These two qualified high range radiation monitors also satis-
fy the requirements of NUREG-0737.

7.5-26 Amendment 40
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TABLE 7.5-1 (Continued)

NOTES

The study verformed on STP indicated that these parameters were included
in the minimum set of parameters necessary to monitor for release of
radicactivity via liquid efiluent pathways. These monitors are environ-
mentally qualified, but not seismically qualified since they are attached
to non-seismically qualified systems.

Meets requirements of RG 1.23.

For the purpose of radiological release calculations, the conservative
assumption of maximum flow will be utilized. Actual flow indication
serves as a backup parameter and is designated Category 3.

These Category 2 sensors are environmentally, but not seismically qual-
ified, since they are attached to a non-seismic system.

Rod position indication is provided in the CR via the digital rod position
indication system light emitting diode (LED) display.

Instrument loops on Class lE systems are qualified up to and including
channel isolation devices.

These Category 2 sensors are environmentally and seismically qualified;
however, they are installed in a non-seismic system and are therefore not
listed as seismically qualified instruments. They are installed using
mountings similar to those used for comparabletheismically qualified
equipment.

7.5=-27 Amendment 40
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TABLE 7.5-2

U;ftmr

MAIN CONTROL BOARD INDICATORS AND/OR RECORDERS AVAILABLE TO THE OPEKATOR

No. of Channels

Parameter Available Required
Comgalnment 2 1
Pressurs.

Refulelng Water 1
Storage Tank

Water Level

Steam Generator 1/5G .
Water Level

(narrow range)

Steam Generator 1/5G *
Water Level

(wide range)

Steam Line 2/steam 1/steam
Pressure line line
Pressurizer 2 1
Water Level

Containment 2 1
Kadlattion Level

Containment 2 2

H, Concentration

One level channel per 5S¢

For the steam brea
vey to the operas

CONDITION 1V _EVENTS

Range

0-115% of design
pressure

0-100% of span

+] to -5 ft from
om nominal tull
lo level

37 to -4 t from
nominal ful oad
level

0-1,300 psig

Entire distan
between tap

102 to 108 mR/hr

0 to BX

Accuracy
Required

+10% of full
scale

+32 of level
Span

#10% of level
span %%

2202 of level
span

full scale

Indicate tha
level (8 some-
where between
0 and U)Uz of
spantes

152

452

_.Indicator/Recorder __

FLE!
DL e,

Pur DO

Both channels indicated;
1 recorded

Both channels indic d;
1 recorded

All nnels Indicated;
nnels used for control

are recorded

All channels recocded

Both channels Indicated;
1/steam line recorded

Both channels Indicated;

1 recorded

Both chan
1 recorded

s Indicated;

Both Indicated; | Pngorded

elther wide or narrow range) with at least two wide-range channels for the plant.

when the water level chanr. 1 Is exposed to a hostile environment, the accuracy required can
r only that water level in the SG is somewhere between the narrow-range SC water level taps.

et level should be above the pressurizer heaters and below 100X of span (approximately 25% of span).

be relaxed.

onftor post-LOCA Contalnment
condit lons

Ensure that water s flowing
to the Safety Injection Sys~
tem after a LOCA; determine
when to shift from injection
to reclircuiation mode

Detect SG tube rupture; moni-
tor SC water level following
a steam line break

Detect SC tube rupture; mon-
tor SGC water level following
a steam line break

Monitor steam line pressures
following SC tube rupture or
steam line break

Indicate that water has re-
turned to the pressurizer
following cooldown after SC
tube rupture or steam line
break

Monltor and Indicate
radlation in Contalinment

Monitor and i{ndicate hydro-
gen concentration In Con-
talnment

The indicat™g need con-
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7B.1 DI1SCUSSION

An analysis was conducted to develop a response to Regulatory Guide (RG) 1.97,
Rev. 2. This analysis identified the appropriate variables and established
appropriate design bases and qualification criteria for instrumentation
employed by the control room operstor during and following an accident.

This design basis establishes th: key and preferred backup variables to be
monitored by the control room op:rating staff of the South Texas Project (STP)
following the initiation of an sccident. The design basis recognizes the "
variables essential to the cont:ol room staff up to the time other’)ﬁmrgencv
e ] ’Gcilities (Eé%;’sire manned as well as the information essential ro
the control room staff .n subrequently controlling the plant and proceeding to
safe shutdown conditions., Aiso included, to aid the system designer, are cri-
teria for determining the requirements for the instruments used to monitor
these variables.

The selection of variables was integrated with the Westinghouse Owners Group
(WOG) Emergency Response Guidelines (ERGs) in accordance with the guidance on
integration of erergency response capability elements outlined in NUREG-0737,
Supplement 1 (Sze Appendix 7A, Item S.3).

This was accomplished by performing a task analysis based upon the WOG ERGs to
identify those variables necessary for implementation of the guidelincs. The
Optimal Recovery Guidelines (ORGs) were reviewed to determine those Tvpe A
variables necessary to (a) perform diagnosis, (b) take preplanned manually
controlled actions and (c) take actions necessary to reach and maintain a con-
trolled condition. The Critical Safety Function (CSF) Status Trees were
reviewed to determine those Tvpe B variables necessary for the operator to
determine 1f a Functional Restoration Guideline (FRG) should be implemented.
Turthermore, the FRGCs were reviewed to determine those Type B variables neces-
sary to assess the process of accomplishing or maintaining CSFs, 1.e., sub-
criticality, reactor core cooling, heat sink maintenance, RCS integrity, con-
tainment environment and RCS inventorv. The ERGs were also reviewed to deter-
mine those Type D variables necessarv for (a) monitoring those plant safety
systems employed for mitigating the consequences o’ an accident and subsequent
plant recoverv and (b) otrher systems normally employed for attaining a cold
shutdown condition. Finally, the ERGs were reviewed to determine those Type E
variables necessary to (a) determine the accessability of areas at the plant
following an accident and (b) continually assess the release of radioactive
materials due to the accident.

Utilization of this task analysis process ensures that the plant information
utilized by the plant operators following an accident to implement the STP
Emergency Operating Procedures (EOPs) is obtained from specially designed and
qualified instrumentation as defined in this design basis.

The WOG ERGs, the results of the Control Room Design Review (see Appendix 7A,
Item 1.D.1), and the interpretation of RG 1.97 Revision 2, as described in
this Appendix, will be used to develop STP EOPs that are human factored,
function oriented, and integrated with the plant design.
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The decailed methodology for the handling of displays was addressed the
design of the Qualified Display Processing System (QDPS) and in conjuygtion
with the Control Room Design Review programs to address NUREG-0696 and
NUREC-0700 (See Appendix 7A, Item S.5). Section 7B.3 describes interface
criteria which must be satisfied for the display methodology to meet the in-
tent of RG 1.97 Revision 2 and this design basis.

5.3.) Planned Versus Unplanned Operator Actiors

The plant safety analyses and evaluations define the design basis accident
event scenarios for which preplanned operator actions are required. Accident
monitoring instrumentation is necessary to permit the operatsr to take
required actions to address these analyzed situations. However, instrumen-
tation i1s also necessary for unplanned situations (i.e., to ensure that,
should plant conditions evolve differently than predicted b; the safety anal-
yses, the operator has sufficient information to monitor tl.e course of the
fvent). Additional instrumentation is also reeded to ind‘cate to the operator
whether the integrity of the fuel clad, the Reactor Coo’ant System (RCS) prec-
sure boundary, or the reactor containment has degradel bevond the prescribed
limits defined as a result of the plant safety analyses and other evaluations.
Such additional requirements are considered by this design basis.

T8 12 Variables Types

Five classifications of variables have been identified. Operator manual ac-
tions identified in the operating procedures, associated with design basis
accident events, are preplanned. Those variables that provide information
needed by the operator to perform these manual actions are designated Type A.
The basis for selecting Type A variables is given in Section 7B.2.2.1.

Those variables needed to assess that the plant critical safety fuictions are
being accomplished or maintained, as identified in the plant safety analysis
and other evaluations, are designated Type B.

Varjables used to monitor for the significant breach or the potential signif-
fcant breach of fuel clad, the RCS pressure boundary, or the reactor contain-
ment, are desf~nated Type C. Type C variables used to monitor the potential
breach of containment have an arbitrarily-determined, extended range. The
exte.led range is chosen to minimize the probability of instrument saturation
even if conditions exceed those predicted by the safety analysis. The
response characteristics of Type C information display channels sllow the con-
trol room operator to detect ccnditions indicative of significant failure of
any of the three fission product barriers or the potential for significant
failure of these barriers. Although variables selected to fulfill Type C
functions may rapidly approach the values that indicate an actual significant
failure, 1t is the final steady-state value reached that is important.
Therefore, a high degree of accuracy and a rapid response time are not neces-
sary for Type C information display channels.

Those varinbles needed to assess the operation of individual safety svstems
and systems normally used to attain cold shu:down are designated Type D.

7B.1-2 Amendment 40
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The variables that are required for use in determining the magnitude of
( release and continually assessing ary releases of radioactive materials are
designated Type E.

The f-ve classifications are not mutually exclusive in that a given variable
(or instrument) may be included in one or more types. The cross-referencing X
cf/ariable to[ype is given in Table #+9=1€- 7,5-|
Table identifies the instruments utilized at STP which address the X
recommendations of both NUREG-0737 and RG 1.97 Revision 2. The instruments
{dentified meet the intent of the guidance provided in NUREG-0737.

7B.1.3 Design and Qualification Criteria

Three categories of design and qualification criteria have been identified.
The differentiation is made in order that an importance of information hier-
archy can be recognized in specifying post-accident monitoring instrumen-
tation. Category 1 instrumentation has the highest pedigree and should be
utilized for primary information which the operator should use for preplanned
manual actions and determining the state of the plant. Category 2 and 3 in-
struments are of lesser importance in determining,of the plant and do not
require the same level of operational assurance. K“‘ stabua

The primary Jdifferences between category requirements are in qualification,
application of \single failure criterion, power supply, and display require- X
ments. Category l requires seismic and environmental qualification, the

‘ application of a single failure criterion, utilization of emergency standby
power, and an immediately accessible display. Category 2 requires quali-
fication commensurate with the required function but does not require the
single failure criterion, emergency standby power, or an immediately
accessible display. Category 2 requires, in effect, a rigorous performance
verification for a single instrument channel. Category 3 does not require
qualification, single failure criterion, emergency standby power, or an
immediately accessible display.

40
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7B.2 DEFINITION OF VARIABLE TYPES
7B.2.1 Definitions

7B.2.1.1 Design Basis Accident Events. ™ sign basis accident events are
those events, any one of which may occur dv .- he lifetime of a particular
plant, and those events not expected to occur . . postulated because their
consequences would include the potential for release of significant amounts of
radiocactive gaseous, liquid, or particulate mater al to the environment.
Excluded are those events (defined as "normal" ana "anticipated operational
occurrences" in 10CFR50) expected to occur more frequently than once during
the lifetime of a particular plant. The limiting accidents that were used to
determine instrument functions are: 1) LOCA, 2) Steamline Break, 3) Feedwater
Line Break, and 4) Steam Generator Tube Rupture.

7B.2.1.2 Safe Shutdown (Hot Standby). The state of the plant in which
the reactor is subcritical such that Ke £ is less than or equal to 0.99 and
the RCS temperature is greater than or iqual to 350°F.

7B.2.1.3 Cold Shutdown. The state of the plant in which the reactor is
subcritical such that K is less than or equal to 0.99, the RCS temperature
is less than 200°F, nndetge RCS pressure is less than or equal to 10CFR50
Appendix G limits.

7B.2.1.4 Controlled Condition. Thgjgondition that is achieved when the
plant has been stabilized using the ORGs end the recovery procedures are being
implemented and the critical safety functions are being accomplished or main-
tained by the control room operator.

7B.2.1.5 Critical Safety Functions. Those safety functions that are es-
sential to prevent a direct and immediate threat to the health and safety of
the public. These are the accomplishing or maintaining of:

1. subcriticality
2. reactor core cocling
3. heat sink maintenance
4. RCS integrity
5. containment environment
6. RCS inventory
7B.2.1.6 Immediately Accessible Information. Information that is visu-

ally available to the control room operator, or is accessible through the exe-
cution of the EOPs.

7B.2.1.7 Primary Information. Information that is essential for the
direct accomplishment of the preplanned manial actions specified in the EnGs;
it does not include those variables that ar: associated with contingency
actions.

7B.2-1 Amenduent 40
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7B.2.1.8 Key Variables. Those variables which provide the most direct
measure of the information required.

78:2:1.9 lackrﬁnfomation. lacb,‘finfomation is that information, made up
of additional variables beyond those classified as key, that provides
supplemental and/or confirmatory information to the operator. Backup vari-
ables do mot provide an indication which is as reliable or complete as that
provided by primary variables, and they should not be relied upon as the sole
source of information. Those backup variables which should be first consulted
by the operator are designated as preferred backup variables.

7B.2.2 Variable Functions

The accident monitoring variables and information display channels are those
that are required to enable the control room operating staff to perform the
functions defined by Types A, B, C, D, and E below.

7B.2.2.1 Type A. Type A variables are those variables that provide the
primary information required to permit the control room operating staff to:

o Perform the diagnosis specified in WOG ERGs P

W Take the specified preplanned manually controlled nctionné{for which
ro automatic control is provided, that are required for safety
systems to accomplish their safety function in order to recover from
the Design Basis Accident (DBA)’!bent. and

© Reach and maintain a safe shutdown condition.

‘The verification of the actuation of safety systems have been excluded from

the definition of Type A. The variables which provide this verification are
included in the definition of Type D.

Variables in Type A are restricted to preplanned actions for UBA events.

7B.2.2.2 Type B. Type B variables are those variables that provide to
the control room operating staff information to assess the process of accomp-
lishing or maintaining critical safety functionms, i.e., subcriticality, reac-
tor core cooling, heat sink maintenance, RCS integrity, containment environ-

ment,) RCS inventory. The WOG contingency guidelines which go beyond the

design basis were reviewed for additional variables which may be utilized as
variable types B, C, D, and E.

7B.2.2.3 Type C. Type C variables are those variables that provide the
control room operating staff information (1) to monitor the extent to which
variables which indicate the potential for causing a significant breach of a
fission product barrier have exceeded the design basis values and (2) that the
fuel clad, the reactor coolant system pressure boundary (RCPB) or the reactor
containment may have been subject to significant breach. Excluded are those
associated with monitoring of radiological release from the plant which are
included in Type E.

7B.2-2 Amendment 40
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Type C variables used to monitor the potential for breach of a fission preduct
barrier have an arbitrarily-determined, extended range. The extended range is
chosen to minimize the probability of instrument saturation even if conditions
exceed those predicted by the safety analyses,

the

7B.2.2.4 Type D. Type D variables are those variables that provide to
control room operating staff sufficient information to monitor the

performance of:

1.

2.

the

Plant safety systems employed for mitigating the consequences of an acci-
dent and subsequent plant recovery to attain a safe shutdown condition
(These include verification of the automatic actuation of safety systems)
A
Systems normally employed for attaining a cold shutdown condition.

7B.2.2.5 Type E. Type E variables are those variables that provide to
control room operating staff information to:

ther
Monitor the habit™®ility of [control room,
Monitor plant are:s where access may be required to service equipment
necessary to monitor the progress of or mitigate the consequences of an

accident,

Estimatc the magnitude of release of radioactive materials through identi-
fied pathways, and continua.iy assess such releases, and

Monitor radiation levels and radiocactivity in the environment surrounding
the plant (via portable monitors).

7B.2-3 Amend lent 40
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7B.3 CRITERIA
7B.3.1 General Requirements

The following design and qualification criteria are applied tc instrumentation
for Type A, B, C, D and E variables. These are summarized in Tables 7B,3-1
and 7B.2-2.

7B.3.2 Equipment Design and Qualification Criteria.

The qualification requirements of the Type A, B, C, D, and E accident moni-
toring instrumentation are subdivided into three categories (1, 2, 3).
Descriptions of the three categories are given below, Table 7B.3-2 briefly
summarizes the design and qualification requirements of the three designated
categories.

7B.3.2.1 Design and Qualification Criteria - Category 1.

7B.3.2.1.1 Selection Criteria - Category l: The selection criteria ior
Category 1 variables have been subdivided according to the variable type. For
Type A, those kev variables used for diagnosis or providing information for
necessary operator action have been designated Category 1. For gyre B, those
kev variables which are used for monitoring the process of accomplishing or
maintaining critical safety functions have been designated Category 1. For
Type C, those key variables which are used for monitoring the potential for
breach of a fission product barrier have been designated Category 1.

as discusseel

7B.3.2.1.2 Qualification Criteria -(E:tg;pry 1: The instrumentation is
environmentallv and seismically qualifiedAin secordence—with—F&AR-Sections
3.11 and 3.10, respectively. Instrumentation continues to read within the
required accuracy following but not necessarily during a seismic event. At
least one instrumentation channeL”;s qualified from sensor to display. For
the balance of instrumentation channels, qualification applies up to and
including the channel isolation device. (Refer to Section 7B.3.3 in regard to
extended range instrumentation qualification).

7B.3.2.1.3 Design Criteria - Category 1:

1. No single failure within either the accident monitoring instrumentation,
its auxiliary supporting features, or its power sources, concurrent with
the failures that are a condition of or result from a specific accident,
prevents the operator from being presented the required information.
Where failure of one accident monitoring channel results in information
ambiguity (e.g., the redundant displays disagree), additional information
is provided to allow the operator to analyze the actual conditions in the
plant. This is accomplished by providing additional independent channels
of information of the same variable (addition of an identical channel), or
by providing independent channels which monitor different variables which
bear known relationships to the multiple channels (addition of a diverse
channel(s)). Redundant or diverse channels are electrically irdependent
and physically separated from each other, to the extent practicable with
train separation, and from equipment ,classified as aeonsafety-related in

accordance with RG 1.75. ’/‘DT

7B.3-1 Amendment 40
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For situations such as isolation valves in series, the intent is generally W
to verify the isolation function. In such a situation a single indication
on each valve is sufficient to satisfy the single failure criterion if
those indications are from different trains (i.e., unambiguous indication
of isolation).

1f ambiguity does not result from failure of the channel, then a third
redundant or diverse channel is not required.

The instrumantation is energized from station emergency standby power
sources, battery backed where momentary interruption is not tolerable, as

provided-4a RG 1.32.
i

The out-of-service interval is based on normal Technical Specification
requirements on out-of-service for the system it serves where applicable

or where specified by other requirements. ;
i

Servicing, testing, and calibration programs are specified to maintain the

capability of the monitoring instrumentation. For those instruments vhere '

the required interval between testing is less than the normal time inter-

|
val between generating station lhutdav%: a capability for testing during i
i

power operation is provided. P

Whenever means for removing channels from service are included in the
design, the design facilitates administrative control of the access nf’f//
such removal means.

The design facilitates administrative control of the access to setpoint
adjustments, module calibration adjustments, and test points.

The monitoring instrumentation design utilizes human-factored dieplays to
minimize indications potentially confusing to the operator.

The instrumentation is designed to facilitate the recognition, locationm,
replacement, repair, or adjustment of malfunctioning components or
modules.

To the extent practicable, monitoring instrumentation inputs are from
sensors that directly measure the desired variables. An indirect measure-
ment is made only when it can be shown by analysis to provide unambiguous
information.

Periodic checking, testing, calibration, and calibration verificatica are
in accordance with the applicable portions of RG 1.116.

The range selected for the instrumentation encompasses the expected oper-
ating range of the variable being mcnitored to the extent that saturation
does not negate the required action of the instrument in accordance with
the applicable portions of RG 1.105.

7B.3.2.1.4 Information Processing and Display Interf.ci‘
‘4f' Criteria - Category 1: The interface criteria specified here
requirements implemented in the establishment of the design basis for

processing and displaying of the information.

7B.3-2 Amendment 40
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1. The operator has immediate access to the informa*ion from redundant or di-
verse channels in the units familiar to the operator (e.g., for a temper-
ature reading,gegrees not volts). Where two or more instruments are
needed to cover a particular range, overlapping of instrument spans are
provided.

. A recorded pre-event history for these
channels is required for a minimum of one hour and continuous recording of
these channels is required following an accident until such time as con-
tinuous recording of such information is no longer deemed necessarv. This
recording is available when required, but need not be immediately acces-
sible. One hour was selected based on a representative slow transient

—‘———ﬁﬁIEF—T§Z§§§EB by this time requirement. A one-half inch equivalent break
area Loss-of-Coclant Accident (LOCA) was selected since trip occurs at ap-
proximately fifty minutes after break initiation. Where direct and imme-

diate trend or transient information is essential for operator information
or action, the recording is immediately accessible.

7B.3.2.2 Design and Qualification Criteria - Category 2.

7B.3.2.2.1 Selection Criteria - Category 2: The selection criteria for
Category 2 variables are subdivided according to the variable type. For Types
A, B, and C, those variables which provide preferred backup information are
designated Category 2. For Type D, those key variables that are used for mon-
itoring the performance of safety system e desigrated Category 2. For
Type E, those key variables to be monitored for use in determining the mag-
nitude of the release of radicactive materials and for continuously assessing

such releaseﬁglzii designated Category 2.

7B.3.2.2.2 Qualification Criteria - Category 2: Category 2 instrumen-
tation is qualified from the sensor up to and including the channel isolation
device for at least the environment (seismic and/or environmental) in which it
must operate to serve its intended function. Instrumentation associated with
those safety-related systems that are required to operate following a Safe

Shutdown Earthquake (SSE) to mitigate a consequential plant incident are seis-

mically qualified in accordance with IEEE¢344-1975. Category 2 instrumenta-
tion is environmentally qualified in .cc°€:::i:,:1th IEEE(32 -1974.

7B.3.2.2.3 Design Criteria - Category 2:

1. Category 2 instrumentation associated with those safety-related systems
that are required to operate following an SSE to mitigate a consequential
plant incident are energized from $4ed power source,
not necessarily the ermergency standby|power, which is battery-backed where
momentary interruption is not tolerable?

—MOMEAE AFY —HRECFENP—
k\gk\\i ru\ab\g

2. The out-of-service interval is based on normal Technical Specification
requirements on out-of-service for the system it serves where applicable
or where specified by other requirements.

7B.3-3 Amendment 40
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7B.3.2.3.3 Design Criteria - Category 3:

1. Servicing, testing, and calibration programs are specified to maintain the
capability of the monitoring instrumentation. For those instruments where
the required interval between testing is less than the normal time inter-
val between generating station shutdowns, a capability for testing during
power operation is provided. .

2. Uhencvir means for removing channels from service are included in the
design, the design facilitates administrative control of the access to
such removal means.

3. The design facilitates administrative control of the access tc setpoint
adjustments, module calibration adjustments, and test points.

4. The monitoring instrumentation utilizes human-factored displays to mini-
mize indications potentially confusing to the operator.

5. The instrumentation is designed to facil’tate the recognition, location,
replacement, repair, or adjustment of malfunctioning components or
modules.

6. To the extent practicable, monitoring instrumentation inputs are from
sensors that directly measure the desired variahles. An indirect measure-
ment is made only when it can be shown by analysis to provide unambiguous
information.

7B.3.2.3.4 Information Processing Display, Interface Criteria -
Category 3: The interface criteria srecified here provide
requirements considered in the establishment of the design basis for proces-
sing and displaying of the information.

The instrumentation signal is, as a minimum, processed for display on demand.
Recording requirements are variable specific and are determined on a
case-by-case basis.

7B.3.3 Extended Range Instrumentation Qualification Criteria

The qualification environment for extended rang: information display channel
components are based on the design basis accident events, except the ascumed
maximum of the value of the monitored variable is the value equal to the spec-
ified maximum range for the variable. The monitored variable is assumed to
approach this peak by extrapolating the most severe initial ramp associated
with the DBA Events. The decay for this variable is considered proportional
to the decay for this variable associated with the DBA‘!Qentl. No additional
qualification margin needs to be added to the extended range variable. The
environmentzl envelopes, except that pertaining to the variable measured by
the information display channel, are those associated with the DBA Fvents.

The environmental qualification requirement for extended range equipment does
not account for steady-state elevated levels that may occur in other environ-
mertal parameters associated with the extended range variable. For example, a
sensor measuring containment pressure must be qualified for the measured
process variable range /{i.e., 3 times design pressure for concrete

7B. 3-5 Amendment 40
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containments), but the corresponding ambient temperature is not mechanis-
tically liuked to that pressure. Rather, the ambient temperatnure value is the
bounding value for design basis accident events analyzed in Chapter 15, ef-the s

+ The extended range requir¢ment is to ensure that the equipment will
continue to provide informaticu 1f conditions degrade beyond those postulated
in the safety analysis. Since extended variable ranges are nonmechanistically
determined, extension of associated parameter levels is not justifiable-and is
thereforz not required.

7B. 3-6 Amendment 40
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TYPE

CATEGORY 1

KEY variables that are used
for diagnosis or providing
information for necessary
operator action.

KEY variables that are used
for monitoring the process of
accomplishing or maiataining
critical safety functions.

KEY variables that are used
for monitoring the potential
breach of a fission product
barrier.

None

None

Table 7B.3-1

Summary of Selection Criteria

CATEGORY 2
Variables which provide ;
PREFERRED BACKUP information.

Variables which provide
PREFERRED BACKUP information.

Variables which provide
PREFERRED BACKUP information.

KEY variables which are used
for monitoring the performance
of plant systems used to attain
2 controlled plant condition or
a safe shutdown condition.

KEY variables to be monitored
for use in determining the
magnitude of the release of
radioactive materials and

for continuously assessing
such releases.

CATEGORY 3

None

Variables which provid»
BACKUP information.

Variables which provide
BACKUP information.

Variables which provide PREFERRED
BACKUP information whieh—are—veed
foﬂf:onitoting the performance of
plant systems used to attain a
controlled plant condition or a
safe shutdown condition.

Variables to be monitored which
provide PREFERRED PACKUP informa-
tion for use in determining the
magnitude of the release of radio-
active materials and for continu-
ously assessing such releases.
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Table 7B.3-2
Summary of Design, Qualification, and Interface Requirements
« it N
Qualification Category 1 Category 2 Category 3
Eavironmental Yes As sppropriate U) No
Seismic Yes As appropriate J) No
Design
Single Failure Yes No No
Power Supply Emergency Reliable As Required
Standby 40
Channel out of Service Technical Technical No
Specifications Specifications
Testability Yes Yes As Regquired
Interface
Minimum Immediately Demand Demand
Indication Accessible
Recording Yes As Required As Required
Quqh’iu( Assuran «
neTApplicabl
Program {0CFRSO W rr L
Re?u.nw\m*s nff’“‘;” B h (Z)
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7B.4 TYPE A VARIABLES

7B.4.1 Introduction

Type A,’;rilbltl are defined in Section 7B.2.2.1. They are the variables

vhich provide primary information required to permit the control room

operating staff to:

1. Perform the diagnosis specified in the WOG ERGs

2. Take specified preplanned manually controlled actionn@{g:; which no auto-
matic control is provided, that are required for safety systems to accom-
plish their safety function to recover from the DBA‘pQQnt (Verification of

actuation of safety systems is excluded from Type A and is included as
Type D);

3. Reach and maintain a safes shutdown condition

Key TPpe A variables have been designated Category 1. These are the variables
which provide the most direct measure of the information required.

No Type A‘Yiriables have been designated Category 2 or 3.

The Type A variables are listed in Table 7B.biiL

7B.4-1 Amendment 40
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11.
12.
13.
14,
15.
16.
17.
18.

16.
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Appendix 7B

TABLE 7B.471
Lt__ lowov case
S AV
Categery
RCS Pressure (Wide Range) Al
Hot Leg Reactor Coolant Temperature (Wide Range Thot) Al
Cold Leg Reactor Coolant Temperature (Wide Range T ) Al
cold
Wetev
Wide Range Steam GeneratoaALevel Al
Water
Narrow Range Steam GeneratorALevel Al
water
Pressurizer,level Al
Brimery—iteaeter Containment Pressure Al
Steamline Pressure Al
Water
Refueling Water Stc.age Tank (RHST%quvel Al
Containment Water Level (Wide Range) Al
Containment Water Level (Narrow Range) Al
(AP, Water
Auxiliary Feedwater Storage TanKALevel Al
Auxiliary Feedwater Flow Al
High Range Containment Radiation Level Al
RCS Pr ~-re (Extended Range) Al
Leve
Steam Lo ..cator Blowdown Radiation Mesmiter- Al
v
Steamline Rediation m\e? Al
Core Exit Temperature Al
RCS Subcooling Al

ATTACHMENT T
ST-HL-AE- W&
PAGE (¢ OF %\
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7B.5 TYPE B VARIABLES
7B.5.1 Introduction

Type B variables are defined in Section 7B.2.2.2. They are the variables that
provide to the control room operating staff information to assess the process
of accomplishing or maintaining critical safety functions, i.e.,

1.  Subcriticality
2. Reactor Core Cooling

3. Heat Sink Maintenance
Reactor Coslant Sysrew

bup (KCS) Integrity

5. Containment Environment
Reactor Coelant Systewn
6. CS) Inventory
AlRCS) Inventory W.C‘""
Variables which provide the most direct indication (i.e., m variables) to
assess each of the 6 critical safety functions have been designated Category
l. Preferred backup variables have been designated Category 2. These are
listed in Table 7B.5“1. All other backup variables have been designated
Category 3. P

7B.5-1 Amendment 40
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Table 7B. 521 X

Summary of Type B Variables

CQ'*’:Ora S
Subcriticality Key: a. Neutron Flux (Fxtended Range) Bl
! b. Neutron Flux Startup Rate Bl
Preferred a. Wide Range :ﬂgnu * B2 X
Backup: b. Wide Range go1d B2 ¥
Reactor Core Cooliag Key: a. Core Exit Temperature Bl
b. Reactor Vessel Water Level Bl
c. RCS Subcooling Bl
d. AFST Level Bl ¥
" e. RWST{Level Bl )
. M”r
Preferred a. Wide Range T " B2 X
Backup: b. Wide Range T'(o B2 x
c. RCS Pressuuﬂ?“) B2 ¥
oy u:}h Range
Heat Sink Maintenance Key: a. Narrow Range Level Bl X
b. Wide Rangeé’.n G=Level " Bl X
c¢. Auxiliary Feedwater Flow Bl
d. a#FSF Level Bl 40 x
e. Steamline Pressure B.
f. Core Exit Temperature Bl
g. Wide Range T Bl x
ot
h. Wide Range Tlt(old Bl ¥
Preferrea a. Main Steamline Isolation B2
Backup: Valve Status

b. Main Steamline W B2 X

Bypass Valve Status
wide Range

Reactor Coolant System Key: a. RCS Pressure (R)K Bl ¥
Ws?Integrity - b. RCS Pressure (Fxtended Range) Bl %
Preferred a. Containment Pressure B2
Backup: b. High Range Containment
Radiation Level Water B2
c. Narrow Range SG/level B2 ;
d.g $/6-Blowdown Radiation Level B2
SG“{' Steamline Radiation Level B2
f. Pressurizer PORV Status B2
g. Pressurizer Safety Valve
Status B2

7B.5-2 Amendment 40
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Containment Environment

Reactor Coolant
SystemAInventoty
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ATTACHMENT |
ST-HL-AE- :?b
PAGE ;% OF ¥/

STP FSAR
Appendix 7B
%
Table 78.5\i-(Continued) X
Summary of Type B Variables
“"ta!': ‘
Key: a. Containment Pressure Bl Y
b. High Range Containment. A
Radiation Level )ﬁuqt Bl
c. Containment Water Level (W®) Bl X
d. Containment Hydrogen Bl
Concentration
Preferred None -
Backup:
Weter X
Key: a. Pressurizer, Level Bl
b. Reactor Vessel Water Level Bl Y
whleRanyp
Preferred a. Containment Water Level ( B2 X
Backup: b. Containment Water Level ( B2 Yy
c. Wide Range Steam Generator B2
Level
A Narrow |Ra w
water e

Amendment 40
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7B.6 TYPE C VARIABLES
7B.6.1 Introduction
Type C variables are defined in Section 7B.2.2.3. Basically, they are the

variables that provide to the control room operating staff information to mon-

itor the potential for breach or actual significant breach of:

1. Fuel Clad;

(ReS) :

2. Reactor ?oolant SystcmABoundary; or

i Containment Boundary.

(Variables associated with monitoring of radiological release from the plant
are included in Type @'\

Those Type C key variables which provide the most direct measure of the

*#!QEENTIAL for breach of one of the 3 fission product boundaries have been des-

ignated Category 1. Backup information indicating potential for breach is
designated Category 2. Variables which indicate actual breach have been des-
ignated as preferred backup information and have been designated Category
2. All other backup variables have been designated Category 3.

Table 7B.6-1 summarizes the selection of Type C variables.

7B.6~1 Amendment 40
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TABLE 7B.6¥1

e

Summary of Type C Variables
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POTENTIAL FOR BREACH

: 1
Kfy. g\?x-t,Tempergigfe
&~ Backup: ,/
Y Reactor
Vessel Water Level (C2)

Key: RCS Pressure (Cl)—>

CONTAINMENT
BOUNDARY

(Extended Range)

RCS Pressure (Cl)=—»
(Wide Range)

Containment F.essure
(Extended Range) (Cl)

Key:

Containment Pressure

twde—arged (C1)—s

( ontainmenY Hydrogen Concentration

(c1) —

7B.6-2

TPr-ferred Backup:

¥
Gtyory ACTUAL BREACH _ E y
Backup: RCS Sampling (C32-""" x
)
pr—
1Preferred Backup:l RCS Pressure >
‘—\——-/i‘_ (Wide Range) ¥
(c2) p
Containment X
Pressure (C2
LR Containment Wate )
Wide ‘“,(kw (C2) >
Containment Water }
MNarmwBanyt | 1evel (€2) >
"
Steamline Radi-
ation Level (C2)
SG /9“ Blowdown 40

Radiation Level

(C2)— :

High Range
Containment Radi

L_gtion Level (C2)

Unit Vent Radi- ﬁ )
stion Level (C2)
Fuel Handlin
Buildingﬂf{;diationk

Level (CZ)=——""

‘-h.

Containment Iso~-
lation Valve
Status (C2)

Containment Pres~
sure (Extended
Range) (C2

Wl ,
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L
Summary of Type C Variables

enTeC Caﬂo' 9
[

CONTAINMENT Backup: Site Environmental 40
BOUNDARY (Cont'd) ' Radiationg(Portable
Leve Hon!!or!ng) (c3) Y™

Adjacent Building
Area Radiation
Level (C3)

POTENTIAL FOR BREACH EEEQL ACTUAL BREACH

|
TABLE 7B.6%51 (Continued)
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7B.7 TYPE D VARIABLES
Te?+2 Introduction

Type D variables are defined in Section 7B.2.2.4., Basically, they are those
variables that provide sufficient information to the control room operating
staff to monitor the performance of:

1. . Plant safety systems emploved for mitigating the consequences of an acci-
dent and subsequent plant recovery to attain a safe shutdown condition,
including verification of the automatic actuation of safety systems; and

2. Other systems normallv employed for attaining a cold shutdown condition.

cas e
Type D Kﬁf variables are designated Category 2. Preferred backup information
is designated Type D Category 3.

The following systems have been identified as requiring Tvpe D information to
be monitored:

1. Pressurizer Level and Pressurs Control (assess status of RCS tollowing
return to normal pressure and level control under certain post-accident
conditions)

2. Chemical and Volume Control Svstem (CVCS) (normally emploved for attaining
a safe shutdown under certain post-accident conditions)

3. Secondary Pressure and Level Control (emploved for restoring/maintaining a
secondary heat sink under post-accident conditions)

4., Emergency Core Cooling System (ECCS)
5. Auxiliary éeedwater
6. Containment Systems

. (CCW
7. Component &ooling yater ccw)
8. Essential Cooling Water (ECW)

SysTP™

9. Residual Heat Removal (RHR),(normally employed for attaining a cold

shutdown condition)

10. Heating, ventilation, and air conditioning (HVAC) if required for
Engineered Safety Features operation

11. Electric power to vital safety systems
12. Verification of automatic actuation of safety systems *

Table 7B.7-1 lists the kev variables identified for each system listed above
an. specifies the seismic and environiental qualification for each variable.

7B.7~1 Amendment 40
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For purposes of specifying seismic qualification for Type D Category 2 vari-

ables, it is assumed that a seismic event and a break in Category I piping

cur concurrently. As a result, the ljﬂevent is an unisolated
(MSIV

single failure of a main steam_(‘afziion valve break in non-Category
main steam pipin Instrumencation associated with the safety systems which
are required to mitigate and monitor this event should be seismically qual-
{fied instrumentation. Similarly, the environmental qualification for Type D
Category 2 variables depends on whether the instrumentation is subject to a
high energy line break (HELB) when required to provide informatiom.

7B.7-2 Amendment 40
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TABLE 7B,7-1

50...:1 "T!E D gVariables

b,{ariable PR

System Designation

Pressurtzer Level and Pressurizer PORV Status
Pressur Control Pressurizer PORV Block Valve Status

Pressurizer Safety Valve Status
Pressurizer Spray Valve Status
Pressurizer Heater Breaker Position
PressurizegQLsxgl,uxnur
Reactor Vessel Water Level
RCS Pressure (W3 _iude Lawng €
Pressurizer Pressure
RCP Status

2. Cvcs Charging Flow
Letdown Flow

VCTplLlevel
wh Rﬂg Seal Injection Flow
Valve Status

Charging Pump Status
BAT Pump Status

3. Secondary Pressure and 9SG §/6 PORV Status

Level Control Main Steamline Isolation Valve Status

Main Steamline Bypass Valve Status
S 646-Safety Valve Status

Steamline Pressure

MFW Control Valve Status

MFW Control Bypass Valve Status

MFW Isolation Valve Status

Seismic

Yo
Yes
Yes
No

No

Yes
Yes
Yes
Yes
No

No

No

No

No

Yes (Isolation
valves only)

Yes

Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

MFW Isolation Vnt::-lypass Valve Status Yes

“*These systems must be qualified to the worst case environment in which they must function (including HFLPs

inside and outside containment).

Environment 4!

HELB
HELB
HELB
Ambient
Ambient
HELB
HELB
HELB
HELB
Ambient

Ambient
Ambient
Ambient
Ambient

Ambient
Ambient
Ambient

HELB*
HELB*
HELB*
HELB*
HELB*
HELB*
HELB#
HELB*
HELB*

.

Gategery
D2
D2
D2
D2
D2
D2
D2
D2
D2
D2

D2
D2
D2
D2

D2
D2
D2

D2
D2
D2
D2
D2
D2
D2
D2
D2

)’
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System Designation

TABLE 7B.7-1 (Continued)

Summary of Type D Mariables

3.

Secondary Pressure MFW Flow No
and Level Control (Cont'd) Aux H%gry Feedwater Flow Yes
56 evel (W-&R'W‘"J“g“’ Yes
SG s/t Blowdown Isolation Valve Status “/ Yes
S6 $46-Blowdown Sample Isolation Valve
Status Yes
Watey
ECCS RWST[Level Yes
Fotad HHSI Flow Yes
Jetad LHSI Flow ‘WJ,L.,"-JMIUUQ,QO
“ontainment Water Level,tWiy—mmt—Ni)- o
Pump and Valve Status Yes
Accumulator Pressure Yes
Auxiliary Feedwater Auxiliary Feedwater Flow Yes
Pump and Valve Status Weter Yes

Auxiliary Feedwater Storage Tank,Level Yes

Containment Spray Flow Ram¢ and Llaron, favy NO
Containment Water Levelmﬂ-)—mm No
ump AN S pray SystemWalve Status o
RB Fan Cooler Differential Pressure/
Status No
Containment Pressure No
Containment Isolation Valve Status Yes
Containment Ventilatio¢<3:-’er Status Yes
W<

Containment Systems

*These systems must be qualified to the worst case enviromment in which they must function (including HELBs
inside and outside containment).

**These systems may see radiation from components in the recirculation path.

Key’bariable Pnaefu-entaeivnr’/ Seismic

Environmental

Ambient

HELB*

HELB

Ambtene HELB®

Awbieat HELB®

Ambient
HELB**
HELB**
HELB
HELB**
HELB

HELB*
HELB ¥
Ambient

HELB*#
HELB
HELB#**

HELB
HELB
HELB*
HFLB*

D2
D2
D2
D2

D2
D2
D2
D2
D2
D2

D2
D2
D2

D2
D2
D2

D2
D2
D2
D2

N X X S X %

x

X ¢ X

¥vsSd d1S

ql 39vd
| -3 IH- LS
IWHIVLLY

350
1°f£' ;




S=L"9L

0% JuswpuIwy

System Decsignation

T GG“COV\fDM* Coo\m)
water

8. Essential Cooling Water
i

9. RHR System

10. HVAC

11. Electric Power

12. Verification of Auto-
matic Actuation of
Safety Systems

*These systems must be qualified to the worst case environment in which they must function (including HELBs

TABLF 7B.7-1 (Continued)

Summaery of Type D -Iq)ilariables

&oy{Variable m--»»«.j

Pump Discharge Pressure
Header Temperature

Surge Tank?l_.?l_g’ water
Flow to ESF Components
Pump and Valve Status

Flow to E5F ComporenYs

Pump and Valve Status

Heat Exchanger Discharge Temperature
Flow

Pump and Valve Status

RCS Pressure (*t)/w'b Ra'\&(_

Environment Tmpvq\" %
W Van/ cosler Stalus
Standby Power and Emergency Source
Status
Other Safety-Related Energy Sources

Reactor Trip Breaker Position
Turbine Governor Valve Position
Turbine Stop Valve Position
Auxiliary Feedwater Pump Status
(turbine)

Auxiliary Feedwater Pump Status
(motor driven)

SI Pump and Valve Status

inside and outside containment).
**These systems may see radiation from components in the recirculation path.

Seismic

Yes
Yes
Yes
Yes
Tes

Yes
Yes

No

No
No
Yes

Yes
YES

Yes
Yes

Yes
No
No

Yes

Yes
Yes

Environmental 6?4._1

Ambient
Ambient
Ambient
HELB*

Ambient/HELB

Ambient
Hebi— Ambient

HELB**
HELB**
HELB#**
HELB

HELB**
!‘L.‘.

Ambient
Ambient

HELB‘/
No

No

weELB¥

¥
HELB
Ambient’ uuc"

D2
D2
D2
n2
D2

D2
D2

D2
D2
D2
D2

D2
DA

D2
D2

D2
D2
D2
D2

D2
D2

¥
-~
*
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TABLE 7B.7-1 (Continued)

Sommary O‘Tyge D *J’&riables

P
l‘yrz;rlable Frstromentation

System Designation

12, Verification of Auto- CCW Pump and Valve Status
matic Actuation of ECW Pump and Valve Status
Satety Systems (Cont'd) Containment Spray Pump and Valve Sratus

Neutron Flux (Extended Range)
Neutron Flux Startup FRate
Containment Isolation Valve Status yglue

Containment Ventilation " Status
RCB Fan Cooler Differential Pressure/
Status

SI Actuation Status
Containment Isola on Actuation Status
Control Red PositlonA(Backup)

Tndition

*These systems must be qualified to the worst case environment in which they must function (including HELBe

inside and outside containment).

Seismic

Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
Yes
Yes
No

**These systems may see radiation from components in the recirculation path.

Environmental m

ProbmtAELB

HER Am ‘Ipﬂt
Ambiens HELBYE
HELB®

HEL

HELB*

HELB#*

HELB

Ambient
Amtient
Ambient

D2
D2
D2
D2
D2
D2
D2

D2
D2
D2
D3
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7B.8 TYPF E VARIABLES
7B.8.1 Introduction

Type E variables are defined in Section 7B.2.2.5. They are thcse variables
that provide the control room operating staff with information to:

-

1. Monitor the habitability of control room,

2. Monitor plant areas where access may be required to service equipment
necessary to monitor or mitigate the consequencejof an accident,

3. Estimate the magnitude of release of radioactive materials through iden-i-
fied pathwaysg and tontinually assess such elvaces, and

4, Moritor radiation levels and radloactivity in the environment surrounding
the plant(via portable monitors).
A A
Kev Type E variables are qualified tc Category 2 requirements. Preferred
backup Type E variables are qualified to Category 3 requirewents. Table
7B.8“Q lists the Type E variables.

7b.8~1 Amendment 40
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TABLE 78.871 ‘::—}
SYPMARY OF TYPE E VARIABLES j'

ATTACHMENT 1 ‘_'l

1. Control Rcom Habitability €é1:39344-
Control Room RadiationALtvt\ E2 X
2. Poet Accident Access ¢ X
EArea Radiation )
Post Accident Sampling Station E3*
Technical Support Center E3*
Operational Support Center El*
CenteY X
Emergency Operations $eedidsy E3*
Unit Vent Monitoring Station E3*
4
3. Release Pathways v
High Range Containment Radiation Level E2
Steamline Radiation Level & Relief Valve Status E2
atien Vent r
Unit Vent Radiceesiwdes Level and,Flow Ez X ‘
R anaad
Condenser Vacuum Pump Radiation Level & Flowrate?Fiow E3 X ,
Grmtans Condenses Vauum Fump Pum' status €2
ExhavsT "
FHB ¥emet Radiation . leve! E2
Containment Sump & Atmospheric Sampling E3
beeam < cnerator Redietion-bevel & Blowdown Flow Rate —$2 X l
atus
Eondensate Polish Radiation leval & Flouw Rate/Slow-Seatus—Ed * ,
Valve
Liquid Radwaste Radiation Level & Fiow-Retesibdew Status E2 x
L!,n‘ Rad wosTe Flow Rute €3
e Y

*Category 3 per Regulatory Guide 1.97, Revision 3

7B.8-2 Amendment 40
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TABLE 7B. 8’\1 (Continued)

SEYMARY AF TYWV E VARTARLES

Site Environmental Radiation Level
Area Monitors (Portable)

Héteorological Parameters

*Category 3 per Regulatory Guide 1.97, Revision 3

7B-8-3

Lw" cCalw
Cef':OVj

. E3%

E3*

Amendment 40
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SECTION 7B.9

ThtLe DeLeTED
See TABLE 77.5-1

Table 7B.9-1

ariable . Type and Category
Type Type Type T Type
A B (o . E

RCS Pressuxe (Wide Range) L g 1,277 1,27/ 2+«
Wide Range T hut 1 P A
Wide Range T cold 1 1,2
Wide Range S/G Level 1 4 | 2
Narrow Range S/G Level 1 1,2 b &
Pressurizer Level 1¢ y
Containment Pressure 1 1,2 1,2 2
Steamline Pressure 1 1. 2
RWST Level 1 1 2
Containment Water Level (WR) 1,2 2 2
Containment Water Level (NR) 1 2 2 2
Auxiliary Feedwater Stdérage Tank Level 1 2
Auxiliary Feedwatey/Flow 1 1 2
High Range Contgdinment Radiation Level 1 1,2 2 2
$/G Blowdown Xadiation Level 1 2 2
Steamline Kadiation Level 1 2 2 2
Core ExAt Temperature 1 1 1
RCS Subcooling 1 1

futror Flux (Extended Range) 1 2
Neutron Flux Startup Rate 1 2 \\\\

7B.9-1 Amendment 40
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Table 7B.9-1 (Continued) 1)’

Summary of Variables and Categories
(Excluding Selection of D-3)

Variable Type and Category

Type  Type  Type / Type - Type
A B C D E
Containment Hydrogen 8pncentration B g ;|
Reactor Vessel Water Levgl 1 2
Main Steamline Isolation Valve Status 2 2
Main Steamline Bypass Valve Skatus 2 2
Control Rod Position Ind. ' 3.
Pressurizer Pressure l
RCP Status 2 4D
Pressurizer Spray Valve Status 2
Containment Pressure (Extended Range) 1,2
RCS Pressure (Extended Range) 1 1 1
Containment Isolation Valve Status 2 2
Unit Vent Radiation Level - L
RCS Sampling (Primary Coolant jfctivity) 3
Fuel Handling Bldg. Radiatigfi Level 2 y

Adjacent Building Area Ragfiicion Level
Site Environmental Radjfition Level 3 3
Pressurizer PORV Valye Status 2 2

Pressurizer PORV Block Valve Status

Pressurizer Saffty Valve Status 2 2
Pressurizer BPeater Breaker Position 2-
Charging Sfstem Flow 2

78.9-2 Amendment 40
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Tz2ble 7B.9-1 (Continued)

Summary of Variables and Categories
(Excluding Selection of D-3)

Variable Type and Cafegory

Type  Type  Typ Type  Type
A B c D E

Letdown Flow 2
VCT Level 2
CVCS Valve Status

RCP Seal Injection Flow

§/G Atmospheric PORV gtatus 2 -~

$/G Safety Valve Status 2

Main Feedwat & Control Valve Status 2

Main F/° _.ontrol Bypass Valve Status 2 40
Main F/W Isolation Valve Status 2

Main Feedwater [low 2

§/G Blowdown Isolation Valve Statys 2

§/G Blowdown Sample Isolation Yalve Status 2

"warging Pump Status 2

Main Feedwater Isolation Yalve Bypass
Valve Status 2
Auxiliary Feelwater )Jsolation Valve Status 2

Containment VentilAtion Damper Status

Total HHSI Flow 2
Total LHSI Flow - 2
ECCS Valve/Status 2
ECCS Acglmulator Pressure 2

7B.9-3 Amendment 40
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Table 7B.9-1 (C

Summary of Variables

e
ontinued)
’\)0

and Categories

(Excluding Select

Variable

Aux F/W Valve Status

AUX F/W Motor Driven Pulp Status

» Aux F/W Turbine Driven Pumg Status

Turbine Stop Valve Position

Turbine Governor Valve Position
Containment Spray Flow

Containment Spray Pump Status

Containment Spray System Valve Status

RCB Fan Cooler Differential Pressure/Statyfk
CCW Pump Discharge Pressure

CCW Header Temperature

CCW Surge Tank Level

CCW Flow to ESF Components

CCW Valve Status

CCW Pump Status

RHR Pump Status

Essential Cooling Watef System Flow
Essential Cooling Wgter System Valve Status
Essential Cooling/Water System Pump Status
RHR Heat-exchapfer Discharge Temp

RHR Flow

7B.9-4

ion of D-3)

Type and Category

Type  Type  Type / Type  lype
A B c D E

2

Amendment 40
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AT
Table 7B.9-1 (Continued) ’De\e

Summary of Variables and Categories
(Excluding Selection of D-3)

Variable

RHR Valve Stat

ESF Environment

SI Actuation Status

SI Pump Status

SI Valve Status

Containment Isoiation Actuatdpr Status

Boric Acid Transfer Pump Status

Standby Power and Emergency Power Rourg

Status

Other Safety Related Energy Source
Reactor Trip Breaker Position
Control Room Radiation B
Acce . Area Radiation

FH, Vent Radiation

Meteorological Paramefers

Condenser Vacuum Pymp Effluent Radiogas

Concentration

Effluent Path Jlow Rate
Steam Ggherator Blowdown
Condefisate Polish

Lifuid Radwaste

7B.9-5

Type and Cgtegory

Type Type Typ Type
A B C D

2

2

PP

Amendment 40
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e
Table 7B.9-1 (Continued) e’\e
e - - vy iy g -
Variable Type and Categfry -
Type Type
E
TGB Drain 3
Unit Vent 2-,
Condenser Vacuum Pump 3
Concentration From Liquid Pat
Steam Generator Blowdown 2 40
Condensate Polish 2
Liquid Radwaste 2
TGB Drain 2
Effluent Pathway Status
Steam Cenerator Blowdown Valve Sta 2
Condensate Polishing Valve Stat 2
Liquid Rodwaste Valve Status 2
TGB Draiu Valve Status 2
2
Containment Sump & Atmosp 3

7B.9-6 Amendment 40



