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looked at worst-case failures that affect safety, and does not address
nuisance failures. The FMEA does not allow quantification or identification
of system dependencies, unavailabilities due to test and maintenance, common-
cause failures, or human error, while the PRA does. The staff indicated that
Westinghouse may need to provide a way to use the PRA to demonstrate clearly
the information that an FMEA provides.

Westinghouse then discussed its verification and validation program.

The applicant then discussed the ITAAC for the I1&C system. Westinghouse
intends to develop ITAACs for systems that perform safety and defense
functions. The applicant believed that items such as electromagnetic
interference (EMI), radio-frequency interference (RFI), and separation would
be covered under Appendix B of 10 CFR Part 5C and 10 CFR 50.49. Therefore,
Westinghouse indicated that they do not believe it is necessary to develop a
generic ITAAC to specifically address these issues, and proposed to use a
different approach to address the generic ITAACs that are being developed for
the ABWR. The staff indicated it would evaluate Westinghouse’s proposal.
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INSTRUMENTATION AND CONTROL
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AGENDA FOR USNRC MEETING ON 1&C, OCTOBER 6,7 1992

T e R S T ST AT R St TR
OCT. 6 WESTINGHOUSE ENERGY CENTER
IF SRR T _ﬁ-—
TIME TOPIC RESP.
830 - INTRODUCTIONS / REVIEW AGENDA NRC\
900 (W)
900 - OVERVIEW JBR
930
930 - PROTECTION AND SAFETY MONITORING SYSTEM JJB
10:30 - ARCRITECTURE
- HARDWARE
10:30 - PLANT CONTROL SYSTEM (420 .6] Ty JJB
1145 - ARCHITECTURE |
- HARDWARE i
1145- | LUNCH I
12:15
12:15 - DIVERSE ACTUATION SYSTEM JBR
1:00 «- ARCHITECTURE
- HARDWARE
1:00 - DATA DISPLAY AND PROCESSING SYSTEM JUB
145 - ARCHITECTURE
- HARDWARE =
145 OPERATIONS AND CONTROL CENTERS SYSTEM [420.5) AKN
2:15 - ARCHITECTURE
- HARDWARE
2:15 - VERIFICATION AND VALIDATION PROGRAM JJB
245
245 - PMS ITAAC AS/
4.00 JJB .
4:00 - PROCESE BLOCK DIAGRAMS [420.3) . JJB '
415 v |
4:15 - PRA ISSUES (420.2) SM
515
5:15 - EPRI URD COMPLIANCE JBR
5:30 - PARTICIPATION IN URD, CHAP 10
- SSD TABLE
- URD COMPLIANCE MATRIX
— %, —_ S e e e T ——————




OCT. 7 WESTINGHOUSE PROCESS CONTROL DIVISION
TIME TOPIC RESF.
830 - OVERVIEW OF DIVISION PRODUCTS/PROJECTS PCD

9:00 - PLANT TOUR (GENERAL) PCD

930 - IPS PROTOTYPE ROOM PCD

10:30 - EMURF] FEATURES (420.1] JJB

g

10:45 - NOK BEZNAU COMPUTER SYSTEM TEST AREA

8

11:16 - SIZEWELL WISCO SYSTEM TEST AREA

1215 - LUNCH

NATD ATTENDEES NRC ATTENDEES

J.J BIRSA S. NEWBERRY
S MORANDINI M. CHIRANAMAL
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Equipment Design Philosophy

Core Digital Processors

Characteristics:
® Rapid technology evolution
® Large development cost
® Other industries set standard
¢ Complex modules

Design Approach:

® Purchase from vendor

® Select board level modules

® Relies on broad-based
experience

® Standard interface to next
layer




Equipment Design Philosophy

Input/ Output Modules

Characteristics:

e Established technology

e Kelatively large numbers

® Impact by Nuclear
requirements

Design Approach:
e Custom design by (W)
® Integrate with diagnosiics
e Design verification testing
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Westinghouse Design Philosophy

MAINTENANCE FEATURES

Characteristics:
Complex functions
Diffuse symptons
Key to reliability

Design Approach:

Automatic tester
Comprehensive diagnostics
Plug-in modules
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SIDE VIEW REAR VIEW

FRONT VIEW

Figure 3.1-4 - General Cabinet Layout
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AP600

PROTECTION AND SAFETY MONITORING SYSTEM

ARCHITECTURE
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APS00 PROTECTION AND SAFETY MONITORING SYSTEM ARCHITECTURE




AP600

PROTECTION AND SAFETY MONITORING SYSETM

INTEGRATED PROTECTION CABINETS



AP600
PROTECTION AND SAFETY MONITORING SYSTEM

ENGINEERED SAFETY FEATURES
ACTUATION CABINETS



AP600

PROTECTION AND SAFETY MONITORING SYSTEM

PROTECTION LOGIC CABINETS
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AP600

DIVERSE ACTUATION SYSTEM



AP600 DIVERSE ACTUATION

« Current PWRs Provide Diverse Actuation

ATWT Rule
Westinghouse provides diverse actuation
(AMSAC) to trip turbine and start AFWS

+ Pressures To Increase Diverse Actuation

Common mode failure of the IPS will limit the
core damage frequency of advanced plants
NRC / ACRS concerins (SECY-91-292, 10/91)
Software common mode failure
Multiplexing / /0O card common mode failures

« Westinghouse AP600 Approach

Latest advanced |&C design uses the same
micro processor based design for both the
control and the protection systein design
The AMSAC will be expanded somewhat so that
the plant COF / SRF goals are met

Some additional diverse automatic actuations
- Some diverse manual controls

Some diverse control board indications
The diverse actuation hardware / software will
be made diverse from the control & protection
system
The diverse actuation equipment will be non-
safety grade



AP600 DIVERSE [&C FUNCTIONS

Diverse |1&C Functions
ATWT mitigation
Reduce core damage & centainment failure
probability
Reduce dependance on operator actions

Diverse Automatic Actuations
Reactor trip (MG set)
Turbine trip (turbine isolation valves)
PRHR HX, CMT, PCCS actuation (valves)
Selected containment line isolation (valves)

Diverse Manual Controls
Hard wired controls mounted on main contro!
board, bypass IPS and DAS
Limited number hard wired controls
- Backup for automatic DAS actuations
- For ADS valves & H2 igniters

Diverse Control Board Indication
Limited number diverse control board indicatior
To confirm diverse automatic actuations
To guide operators manual actions




AP600 DIVERSE ACTUATION

« Instruments used for Diverse Actuation

Instruments

1. SG wide range level

2. Pressurizer level |

3. Hot leg temperature

4. Hot leg level

5. SG high level

6. Containment temperature

7. Containment H2

Automatic
Actuations

- Reactor trip
- Turbine trip
- PRHR HX

- CMT
- RCP trip

- PRHR HX

- IRWST MOV

(shutdown)

- PCCS
- Cont isolation

Manual
Actions

- Reactor trip
- Turbine trip
- PRHR HX

- CMT
- RCP trip

- PRHR HX
- ADS

- CMT
- ADS

- PRHR HX
- ADS

- PCCS

- H2 Ignite



PROTECTION SYSTEM/DIVERSE ACTUATION SYSTEM BLOCK DIAGRAM
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DIVERSITY GUIDELINES

DIFFERENT VENDOR'S FRODUCTS
DIFFERENT CIRCUITS

DIFFERENT PROGRAMMING LANGUAGES
DIFFERENT OPERATING SYSTEMS

BUT:
FUNDAMENTAL COMPONENTS SUCH AS RESISTORS,
TRANSISTORS, LSI CHIPS MAY BE THE SAME



DIVERSITY IN THE DIVERSE ACTUATION SYSTEM

PRIMARY DIVERSE
SYSTEM PROTECTION ACTUATION
SYSTEM SYSTEM
INPUT SIGNAL CONDITIONING WESTINGHOUSE VO BOARDS non-WE STINGHOUSE VO BOARDS
INPUT SIGNAL CONVERSION intei AD CONVERTER non-wrdel AD CONVERTER
SIGNAL PROCESSING {SOFTWARE)| PLMWSS BASIC, ETC.
MACHINE LANGUAGE DOS

NO OPERATING SYSTEM

smmocemmmq intel SINGLE BOARD COMPUTERS

186, "286, "386 ... PROCESSORS

*XT-CLASS" PC COMPATIBLE
8088, 8086 PROCESSORS

PROGRAMMASBLE LOGIC CONTROLLER

OUTPUT SIGNAL CONDITIONING WESTINGHOUSE VO BOARDS non-WESTINGHOUSE VYO BOARDS
SOUID STATE RELAYS ELECTRO-MECHANICAL RELAYS

OPERATION AUTOMATIC FUNCTIONAL TEST MANUAL FUNCTIONAL TFST
CONTINUOUS SELF-DIAGNOSTICS | NO DIAGNOSTICS
DE-ENERGIZE TO ACTUATE ENERGIZE TO ACTUATE
REDUMDANT * OR SAFETY REDUNDANT FOR AVAILABILITY

—«ER SOURCE CLASS 1E NON-CLASS 1€
HVAC CLASS 1E NON-CLASS 1E
LOCATION SEPARATE ROOMS DIFFERENT ROOM




DIVERSITY IN THE DIVERSE DISPLAY SYSTEM

SYSTEM

QUALIFIED DISPLAY
PROCESSING SYSTEM

DIVERSE DISPLAY
SYSTEM

INPUT SIGNAL CONDITIONING

WESTINGHOUSE VO BOARLS

INPUT SIGNAL CONVERSION

WESTINGHOUSE VO BOARDS

SIGNAL PROCESSING (SOFTWARE)

PLWB6
MACHINE LANGUAGE
OPERATING SYSTEM

SIGNAL PROCESSING {HARDWARE)

intel SINGLE BOARD COMPUTERS
186, "286, "386 ... PROCESSORS

INPUT SIGNAL CONVERSION intel VD CONVERTER

OUTPUT SIGNAL CONDITIONING WESTINGHOUSE VO BOARDS
SOLID STATE RELAYS

OPERATION AUTOMATIC FUNCTIONAL TEST
CONTINUOUS SELF-DIAGNOSTICS
DE-ENERGIZE TO ACTUATE
REDUNDANT FOR SAFETY

POWER SOURCE CLASS 1E

HVAC CLASS 1E

LOCATION SEPARATE ROOMS

Fa® apee
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Fig 2-1 Connection of DAS to Solenoid

(3

f — AR SUPBLY
) y
4
RCS
a
Cm? ‘
|
RCS
ow ™

NOTES:

(1) 2 volvas shown in normal posilions.

(2) Safety grode sole.oids ore octvoted By RPS  Loss of power (0 solencids o s
biocking of or supply ond wening of operalor cousing moin waive to cpen

(3) Non-galetly soiencid octuated by DAS or hord wired munugl swileh  Solerow
falls in current position on lose of power o soienod lo
reduce chonce of inodventont ONT ectuations.

wiSTINGHOUSE ~ 12/



DIVERSE DISPLAY SYSTEM ISSUES

HOW TO SHARE SENSORS WITH IPS

FAILURES IN EITHER SYSTEM MUST NOT PROPAGATE
TO THE OTHER THROUGH THE SENSOR WIRING

120 VAC
ISOL ISOL
PS = - — * ~  QDPS
l
LOCAL 1
CONVERTERS

B/ SENSOR

- -a ‘. FRE SDw I
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DATA DISPLAY AND PROCESSING SYSTEM



llllllllllllllllllll




DISPLAY PROCESSOR ELEMENTS (W)

611

DISPLAY  MMI SOFTWARE
T wecows sve APPLICATION
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wmnes (3 | INTERFACE
\ :
NN g &£ | OPERATING
NN\ £ "} | SYSTEM
NS
b B \Q CARD CAGE/CONSOLE
pr— I——t’h\ DN \
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DATA HIGHWAY MONITOR BUS
DATA HIGHWAY
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AP600

OPERATIONS AND CONTROL CENTERS SYSTEM






The following types of displays will be available to the operations staff in the main

OVERVIEW OF PLANT INFORMATION SYSTEM DISPLAYS

control room:

Accessible at the operator workstations:

Plant Functional Displays representing a functional depiction of the process
Plant Physical Displays representing a physical depiction of the process
Computerized Procedures

Alarm Support Displays which can show:

- A plant-wide chronological list

- A chronological list by function/category

- An overflow display of messages of lower priority

- A hist of possible messages that may show in that category

- A tnigger logic display showing the logic that was used to generate the
alarm

Soft control panel displays depicting control devices



OVERVIEW OF PLANT INFORMATION SYSTEM DISPLAYS (cont’d)
Also accessible in the main control room:
*  QDPS displays for post-accident monitoring

*  Walil Panel Information System displays for an overview of the plant state and
alarm conditions



DYNAMIC
PRODUCTION
GOALS
DISPLAY

DYNAMIC
SAFETY
GOALS -
DISPLAY /

' DYNAMIC
' PLANT
MIMIC

DISPLAY

| WALL PANEL
 INFORMATION
' STATION

ALL ITEMS SHOWN ARE IN THE DATA
DISPLAY AND PROCESSING SYSTEM (DDS)

' OPERATOR WORKSTATION

- — - A
4 \ ¥ N S
8/ ! B . 2
!
| ) } ; 5
- N - - - - . o
]
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' DISPLAY
PRCCESSORS
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Alarm Types of Messages a the
System Alarm System

e Alarm Overview Messages - Display Abnormality

e Alarm Support Messages - Provide Means for Operator To Query the
Aiarm System

e Auto Systems Actions Messages - Messages Telling the Operator
What the Automatic Control Sys-

5 tems are Doing

e Emergency Safeguards Status Messages - Continuous Indication of
the Binary State of the
ESF



Alarm. Overview Summary ot sorting and
Dis:vl'z:ys Organization of Alarms

By Function:

e Alorms are Sorted by Function and Then by Process Units Within
Function

e Each of These Alarm Categories Corresponds to a Static Label
on the Overview Displays

..« Static Labels are Arranged to Reflect the Functional Structure of
® the Piant |

Local Prioritization:

e Prioritization Within Alarm Category. Not Over Entire Alarm
System

« Identification of Most Important Alarm is Dependent on Overall
Plant State

. - S S b o AP SO gt T8 rewret
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CRITERIA FOR ALLOCATING MANUAL OR AUTOMATIC CONTROL

The time in which a response 1s required
The number of tasks the operator might be expected to perform at the same time
The consequences of a wrong action, or one made too hastily

The level of difficulty of making a control automatic and its associated cost



SOFT CONTROL INTERACTIONS (W)

GRAPHICS
WORKSTATION

DISPLAY
(OPERATOR
SELECTS

CONTROLS
(PROVIDE
OPERATOR

INTERFACE)
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Figure 4 5-3 SOFT CONTROL STATION ARCHITECTURE
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AP600 CONTROL SWITCH INTERFACE ARCHITECTURE

HW CONTROL SW
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DESIGN, VERIFICATION, AND VALIDATION PROGRAM



]
Purposes of the Design, Verification, and Validation Process

To insure that System Functional Requirements are prop-
erly and correctly implemented in the Instrumentation
and Control Architecture.

To aid in the development of high quality hardware,
software, ard svstems designs.

To heip ensure that the Instrumentation and Control
Architecture conforms to customer, reguatory, and West-
inghouse requirements

Direct the necessary activities in the design, implementa-
tion, verification, and validation of Instrumentation and |
Control Systems
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Design, Verification, and Validation Process Implementation

Define Documentation Requirements

Define Standards for Content and Format of Each Docu-
ment

Define Interactions Between the Development Activities
and Verification and Validation Activities

Ensure that Documents generated are Correct, Complete,
and Without Ambiguity
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AP600

PROTECTION AND SAFETY
MONITORING SYSTEM

TIER ! DESIGN DESCRIPTION
ITAAC




WESTINGHOUSE AP600

I&C PRA

Shelagh Morandini

PRA

October 6, 1992




® PRA Goals: To assess risk to the public through the wse of a
probabilistic risk assessment

® Core Damage Frequency was Quantified for many Events:

Initiating Event Core Damage Percentage of i
Frequency (per year) | Total
i
Transients (except
LOOP):
- Turbine or Reactor |4.3E-8 4129
Trip
- Others 2.9E-8 8.6
LOOP 2.9E-9 0.9
Small LOCA 2.3E-8 6.9
iVery Small LOCA 1.2E-8 3.6
| PRHR Tube Rupture | 4.2E-8 | 12.6




Initiating Event

Core Damage
Frequency (per year)

Percentage of
Total

Medium LOCA 1.2E-8 3.6

Safety Injection Line 7.3E-8 21.9

Break j

CMT Line Break 2.7E-9 0.8

Large LOCA 1.6E-8 4.8

SG Tube Rupture 2.6E-9 0.8 1

ATWS (loss of feedwater | 4.5E-8 | 13.6

w/o ,cram)

Vessel Rupture J.0E-8 9.0 j
Total 3.3E-7 100.0 |




I&C PRA is not a standalone model, but is instead integrated with the
rest of the PRA model
PRA modeled all signals required for safety functions, from automatic

recognition of the need for a safety function to function actuation



1&C systems were modeled as a part of ali these accident sequences

Input Signal Failure {Analog inputs, Contact inputs, Nuclear
Instrumentation)

Random Failures of Protection and Control System Hardware
Test and Maintenance

Common Cause Failures (Hardware and Software)

Support System Failure (AC and DC Powelr, Equipment Cooling)



Common Cause:

Muitiple Greek Letter (MGL) method was selecied to assess potential
common cause failures

Possible common cause failure mechanisms were identified (hardware
and software)

System performance of non-nuclear digital I&C systems was assessed.
MGL factors were estimated based on engineelz'ing judgement.
Preliminary studies showed I&TC common cause failures to be a

dominant risk contributor



Westinghouse performed sensitivity studies and determined diversity

would improve results

NRC SECL 90-016 aiso addressed this issue

Diversily was modeled in the final PRA

DAS and DIS were assigned failure probabilities, which the design
group will use as a reliability goal

With DAS and DIS, I&C common cause failures are no longer

dominant contributors to core damage.




PROTECTION AND SAFETY MONITORING SYSTEM

Revision: 0
Etective: 09/04/92

X. X PROTECTION AND SAFETY MONITORING SYSTEM

Design Description

The Protection and Safety Momitoring System
(PMS) for the AP600 provides the following safety-
relaied functions:

¢ Tripping the reactor by opening the reactor tnp
breakers.

¢ Actuation of the engineered safety features
equipment

¢ Safety-related plant parameter monitenng prior
to, dunng, and after an accident or plaat transieat.

For this design descniption, the PMS consists of the
sensory, detectors, signal conditioning, data acquisition,
data processors, datalinks and data hughways, operator
interfaces, displays, and other equipment necessary for
the execution of the functions of the system. The PMS$
for the APSO0 implements its functions by software
logic inswlled in programmable digital devices (data
processors). Plant data and ntber signals are exchanged
berween data processors by means of isolated dataliaks
and dats hughweys.

The necessary sensors and logic for generaticg the
reactor tnps, engineered safety features actuations, and
safecy-related plant parameter moaitonng are discussed
within this design descripion. PMS compooents and
equipment are electncally isolated from nonsafety-
related plant istrumeniation and electncal equipment.
Signals from the PMS 10 other plant instrumentation and
coetrol systems, such as the plant control system and the
data display and processing system, are trausmutted
through isolation devices.  Certain sensor signals
onguating in e PMS are shared with the diverse
actuation system through isolation devices.

Toe PMS is a four division system which
sutomatically or toanuaily nitiats & resctor tnp or
enguneered safety featurss actustion coincident with

single faulure o the PMS. Additiooally, the PMS
Prolects against UNNECEssary reacicr tnps or engineered
safety features actuations resulting from single failures
in the PMS. Loss of power or ioput signals, or
discoanection of portions of the system results 1o a tnp
Or actuation Lnitiating state.

-

Resctor Trip Function

The reactor tnp function of the PMS s
implemented by plant sensors, the reactor tnp
processors, and the reactor trip switchgear. The reactor
18 tnipped by opening the circuit breakers in the reactor
tnp swilchgear, thereby removing electncal power (o the
control rod drive mechanisms, causing the control rods
to drop into the reactor core due 1 gravity. The reactor
trip breakers are amanged so that tnppung any two out
of four divisions results in interruption of power W the
conirol rod dnve mechanisms. Trpping any single
division will not interrupt power to the coatrol rod dnve
mechanisms. Once a reactor tnp bas been witiated, the
reacior trip breakers in the reactor tnp switchgear lawch
open, and must be manudly reset before the coatrol
rods can be withdrawn.

The reactor trip function utilizes the four
independent PMS$ divisions, using 2-out-of-4 logic for
sutomatic tnps based on plant sensor inputs. The wanual
reactor tnp funclion uses |-out-of-2 logic.

The tensors moaitor plant conditions and send
signals 1o the reactor tnp processors where these signals
are compared to setpoints. When two or more
unbypassed signals monitoring the same plant parameter
in different divisions exceed the setpoint, and permussi e
or interlock logic is satisfied, a reactor tnip 15 witiated
Plant parameters that sre monitored to produce & reacior
NP k.. e

® Neutroo fluz

@ Westinghouse
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* Reactor coola.t pump speed

* Reactor coolant flow

* Overtemperature AT

¢ Overpower AT

* Pressunzer level

¢ Pressunzer pressure

¢ Steam generutor level

¢ Reactor trip on safeguards actuation.

A manual reactor tnp and & reactor tnp oo manual
safeguards actuation are implemeuted by directly
opening the reactor trip switchgear,

Engineersd Safety Features “unctions

The engineered safety features functions of the PMS$
are implemented by plant sensors, the enguneered safety
features processors, the enguneered safery fearures
Actuation processors, the protection logic, the logic
buses, and manual <ctuation devices. The protection
logic provides actusting sigoals to operate the plant
components. Several engineered safety features sensors
are shared with the reactor tnp function.

The engineered safety features functions utilize the
four independent PMS divisions, using 2-out-of-4 logic
for sutomatic actuations based oo sensor inputs. An
exception is the startup feedwater signal, which utilizes
two divisions and 1-out-of-2 logic. Manual, systeme
level actuations are provided for individual functions.

The sensors monitor plant cooditions and send
signals W the engineered safery features processors,
where these signals are compared 0 setpoints. When
Wwo or more unbypassed signals moaitoring the same
plant parameter i different divisions exceed the
setpount, and permussive or interlock logic is satisfied,
4 system level actuation sigoal is produced in the
engineersd safety features actustion processors. This
system leve! sigoal s transmitied w0 the associated
protection logic in the same division by the logic bus
data highway. The protection logic then provides
actustion signals o the component if the compooent
wterlock logic is satisfied. Plant parameiers that are

monitored to produce engineered safery festures
fuactions wclude:

¢ Neutroo flux

* Pressunzer pressure

* Pressurizer level

* Steam generator level

¢ Steam line pressure

¢ Cold leg temperature

¢ Startup feedwater flow
.. * Conwinment pressure

¢ Core makeup tank level,

The engineersd safety features actuation signals include:

¢ Safeguards actustion
¢ Passive residual hea! removal
* Core makeup tank injection
* Reactor coolant pump trip
* Coowinment cooling
¢ Contunment isolation
¢ Mauw feedwater line 1solation
¢ Steam line isolation
¢ Reactor coolant system
depressurization
¢ Startup feedwater isolation
¢ Chemucal volume control system isolation.
¢ Turbine trip
* Steam generator blowdown system isolation
* Block of boros dilution
* Block steam dump
* Latdown line isolatica
¢ Containment sump pH coantrol
* Normal residual heat removal system isolation

Sefety-Related  Plant  Paramater Monitoring
Function

The safery-related plant parameisr momitonsg
function 1s implemented by pisat seasors.
communications processors or data  acquisition
processors, qualified display processors, and qualified
cper=ior displays. Plant seasors imay be shared with the

X.X-2
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Revision: 0
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reactor tnp and engineered safety features funcuoa:. For
plant sensors shared with either of these functions, date
scquisiton takes place at the communications
processos, for sensors which are not shared, data
scquisition 1s performed dy the qualified display data
ACQUISILIOD  Processors The plant data ic then
transmutied o the qualified display processors, where it
is prepared for display on the qualified opertor
displays

The safety-relaiad plant parumeisr monitonag
function utilizes two of the four independent PMS
divisions. A rinimum of two operster display devices,
one per division, are provided at wach location
Operstor disple; devices are provided in the maun
coniroi room and et the remote shutdown workstation

The sensors monitor plant conditions asd send
signals 10 cither the cornmunizations processors, or the
Qualified display data acquisition processors. This data
15 Lranstutted W the qualified display processors, where
it 18 collected, organized, and prepared for display. The
final data is displayed on the qualified operatos displays
The plant parameters that are collectad and displayed by
the salsty-related plan: parameter monitoning function
include

* Reactor coolant system pressure

* Reactor coolant system Lemperature

¢ Pressunzer level

¢ Neutron flux

* Containment water level
Core exit tempernture
Passive re dusl bea! removal hest exchanger
outiel temperature
Passive residual beat recsoval flow
lacontaiament refueling water storage tank wates
level
Passive containment cooling flow
Passive containmait cooling storage tank level
Containment pressure
Continment radiatiog
Coauinrnent hydrogen concentration
Pressunzer safety vaive status

Automalic depressunzation system first stage
valve status
Automatic depressunzation system second stage
valve starus
Automatic depressurization system third stage
valve status
Automatic depressurization tystem fourth stage
valve status

@ \) Westinghouse
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Table PMS-1 - Protection snd Safety Monitoring System
Iinspections, Tezis, Ansiyses and Acceptance Criteria
Certifiad Design Commit mient Inspections, Tests, Anslysis Acceptance Critena
e TSI e o

i. The protechion and eafedy monyoring sysiem
pecforms the safety relotod reacto hap,
enginocrod safely festures actuat on, and plaa

paremecter monitonng functions

if2} System functional tests shall be conducted
to venfy that reactor tnp breakers open when
sysiom logic has boen satisfied.

{{a) Reactor tnp breakers open when inp logsc
15 satishied from the following plant parameters:

* Neutron flux

* Reactor conlant pump speed
* Reactor coolamt flow

® Overtemperature AT

* Overpower AT

* Pressunzec level

* Pressunzer pressure

® Stzam generstor level

i. {contnued)

i(b). System functional tests she'l be conducted
to venfy that engineerod eafety features
actuation signals are metisted when system logs
has been sstisfied

1{b). Component actuation signals are generated
when engincered safety features actustion logic

15 satisfied from the following plant perameicrs.

& Neutron flux

* Core makrap tank level

X xa
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Table PMS-1 - Protection and Safety Monitonng System
inspections, Tests, Analyses and Acceptance Criteria

Certifisd Design Comemm..o*

inspections, Tests, Anaiysis

Acceptance Criteria

1. {continued)

t{c). An mspection shall be performed o venfy
that the designatod plant parsmeters are

displayed

i{c). The Protection and Safety Mondtonng
System displays the following plant parsmeters
m the mam conirol room and ot the remwte
shutdown work station
* Reactor coolant system pressure
* Reactor coolant system temperature
® Pressunzer level
* Neutron flux
* Contmnment wates level
* Core exit temperature
* Passive residual heat remove! sysiem best
eachanger outiet tempersture
* Passive residual hest removal flow
* incontmnment refuching walter storage
tank water leve!
* Passive contmnment cooling flow
* Passive contsinment cooling storage
tank level
* Contanment pressure
* Contmsnment madisthon
* Contamnment hydrogen concentration
* Pressunzer satety valve stotus
* ADS system first stage vaive siatus
* ADS second stage valve stetus
ADS third stage vaive status
ADS fourth stage valve sisius




PROTECTION AND SAFETY MONITORING SYSTEM
Revision O
EHeactive: 09/04/92

Table PMS-1 - Protection and Sa’sty Monituring System
inspections, Tests, Ansiyses and Acceptance Criteria
i
Certified Design Commitment inspsctions, Tests, Analysis Acceptance Criteria
1. (contiawed? H{d} System functionsl iests shai! be conducted i(d). Operstionsa! peroussives and interlocks are
i venfy that operational permuatives and generatod and removed when reactor tnp and
micriocks zrz genersted snd removed when engwncered safety features actuation log s
system logw has been satisfied satisfied from the foliewing piant parameters:
¢ Neutron flux

* Pressunzer pressure

X.X6
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Tabls PMS-1 - Protection and Safety Monitoring System

w. Tasts. Analyses and Acceptance Criteria

Certified Design Commitment I Inspections, Tests, Analysia

Acceptance Criteria

2. The Protection snd Safety Mositonng System
design provides tumely mstiatson of safety-
relatad resctor trp and engimeered safety
festures actustions.

2(n). Tests shall be conducied to measure the
response iumes (o imtiste reactor tnp when tnp
seipoints have been eaceaded

Tune response i defined as the maximum
aliowabie time for the reactor tnp breakers 1o
opea following » step change by & simulated
sensos from 5% below the setpomnt to 5% shove
the setpoint with ~ach externally sdiustable time
delay wet 1o GFF.

2s). The time 10 satisfy tnp logic, the tnp
signal 10 reach the reactor tnp breakers, and the
reactor tnp breskers o open 13 less than or

oqual 1o the ime response requirement listed
for the following channels:

* Power range neutron flux < [THD sec)
* Reactor coolant pump speed
< [TBD sec}
* Reactor coolant flow < [TBD sec)
* Oventemperature AT < {TBD sec]
* Overpressure AT < [TBD sec)
® Preasunzes level < [TBD sec)
® Pressunzer pressure < [TRD sex}
® Steam generator narrow range level
< |TBD seci

() mmcmgrnns
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Tabis PMS-1 hotocﬁon“&d«yﬂodtm System
inspections, Tests, Analyses and Acceptance Criteria

o s —— n——

Acceptance Criteria

Cartified Dasign Commitment inspections, Tests, Analysis
ll.(oo-unud) 2b). Tesis shall he conducted 0 measure the

response Gimes (0 inhiste enginoerod safety
features actustion signals when inp setpomts
have been exceoded.

Time response 1s defined as the mazsmum
shiowsbic Lme for component actustion s:gnals
10 be produced following & step chanee by &
semuisted sensoc com SR below the setpownt 1o
5% shove the setposnt with each externaily
adjustable tune deley set to OFF. Time
response shall nod mclude the engincered safety
leatures components

Zm.mubdsﬁw-lay
mmmﬂ&w
sctuation signal 10 be produced s less than of
qﬂb‘emmwh“
for the following channels

Ohut—'emﬂn(mp
< [TBD sec)]

OSh-lmms_lTBDntl

* Coid leg temperature < [TBD sex]

® Startup feedwater flow < [TBD sec]
OCmms_lTBDntl

-c«:muwslnou|

(V) o
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Ceartified Design Commitmant

A T 7 35 e, N iSO
3a) The Protection and Safety Monstonag
System provides » manual rescier tnp

capebiity.

Table PMS-1 - Protaction and Safety Monitoring System
inspectiuns, Tests, Analvses and Acceptance Criteria

inspactions, Tests, Analysis

D St e
He) The manus! rescior tnp swiiches shall be
tesiond

3{a). The reactor tnp breskers open when the
ma-ual reactor inp swilches .= opersted.

¥b). The Protechon snd “sfety Monstonng
Sysiem wnhisies & reactor tnp comsceden: with

b} The manual safcguards actuston switches
shall be tenie |

Ub). The reactor trp breakers open when ihe

1

ey The Protection snd Safety Monsonng 3c) The ioliowing manual enginecred mafely 3y Component actustion signals sre gener sied
Systens provades nenual engmesred ssfee femtures sctuation sentches chall be tested w accovdance with engineersd safety features
features actusicm capabiisy actustion logx wh'n manual engineered safcty

* Manual safeguards actuztion features s tustion switches are opersiod

© Masual pessive remidual hest removal

 fua? s

* Manusl steam lme solation

® Manus! sicam/feadwaler isolaiion

* Manusl foectwates reciaison

* Manual contasmasmt coolong aciuston
* Manual contemment solstion actuston
* Manual depressenzstion system actustion

X X9
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Table PMS-1 - Protection and Safety Monitoring System
inspections. Tests, Anslvses an¢ Acceptance Criteria

Certifiad Deasign Commitment

inspections, Teste, Analysis

Acceptance Criteria

4. The four redundsnt diviaons of Protecuios
and Safety Momitonng System equipment sre
independent from each other excopt for mioted
The fcar rodundant divimons of Protecthion and
Ssfety Monstonag System equiprment sse
powerad from mndependent pever sources.

S

4. One Protection and Safety Montorng Systern
division shall be selacied and doene gized. The

tesis of ITAACs 2(e). 145}, 1(c), end i(d) shail

be repeated

4. The scceptance crotens is the same as the
scceplance ~oitens for ITAACs I(a), i), 1<),
and 1(d} except for the division that is
deenergized .

P

ey,

X.X-10



Integrated System Concept

French Joint Deveiopment Fos IPS Prototype
First WDPF on Utility = SE._-:&—USNRC Approval

Japanese APWR—’ -» 3E <E |
. =-» 3t ‘tr—Sizewell PPS Contract

> I »

Italian Joint DeveIOpment——1
“p 3¢ & |

2nd Generation Prototypes - 3¢ = |\
l «p 3¢ 3t §——PPS Specific Prototype

NOK ANIS Design—-‘ H 38 > b—-Sequoyah Eagle 21
“p *p ©& é—PPS Equipment Manufacture

FAoc;fan::edCDlgtlta:———‘ B *p =
eedwater Contro /
¥ S5 95 % *——ISCO Contract
] |

ISCO Equipment on Site

Sizewell ISCO
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Paul Lego

@ WeStmghOUSE Chairman

&
CEO

Ted Sterr.

Senior Executive
Vice President

P
Westinghouse n The A Human
Financial Electromc ower Environmental Knoll ! . ; esources
Service Systems Systems Systems Group e Brosdeastng &
Inc. Total Quaiity

Westinghouse Electric Corporation

FOMNIRD = = < s 5 e 1886
Employees. . . . . .110,000
Headquarters . . . . Pittsburgh, PA
Locations . . .. . .619US.

200 International
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Energy Systems
Business Unit

Power Systems

John Yasinsky
Executive
Vice President

Energy Systems
Business Unil

Nat Woodson
Vice President &
General Manager

Power Generalion
Business Unil

Frank Bakos
Vice President &
General Manager

Process Control
Division

- 2

Nuclear Services

~ Division

- Commercial
~ Nuclear Fuel

Division

Nuclear & Advanced | Electro-Mecharical
Technology Division Division

5
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Westinghouse Proprietary Class 2
Organization Unit Code K65

Process Control Division

Process Control Division

General Manager

October 1, 1992

ORG-2

A E. Pauley
i
i
Operations U.S. Regional Sizewell 1&C Customer Systems 1 Simulators
Operations Department & Projects i
R.A. Judd J.B. Blythe R.J. Nath R.L. Loving l E.J. Madera
(Acting) (Acting) :
- \
ORG-1 OHG-2 ORG-3 ORG4 ORG-5
"— Strategic Englineering Marketing Human Resources Controller
; F.M. Bordelon J.D. Cotton F.J. Fratto E.B. Ritz
ORG-6 ORG-7 ORG-8 CRG 9
Total Quality
E. Torres
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WDPF
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Systems
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Simulators Process
Control
Division
S e 1400 Employees

Nuclear Plant e 12 Major Facilities
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and Control
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Control

Microcomputer
Control

information
Processing

Digital
Conirol

Plant Computer




@) PCD Products

WDPF - Distributed Processing Family
Eagle 21 Protection System

Eagle DPF Control System

Plant Process Computers

Plant Information Systems

Nuclear Instrumentation System

Flux Mapping System
Reactor Vessel Level Instrumentation

Rod Position Indication

Sensor Highway

Diagnostic Equipment

SC 2




Process Control Division Installations
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Nuclear Industrial
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100

44
167
602
108
233

Miscellaneous Process Control
7100 Process Control

7300 Process Control

WDPF Process Control

Plant Process Computers

Turbine Control Computers
Emergency Response Facilities
Reactor Protection & Control Systems
Eagle RVLIS Systems

Eame QDPS/ PSMS Systems
Eagle-21 Upgrade Protection Sets
Integrated Protection Systems
Rod Control Systems

Nuclear Instrumentation

Rod Position Indication Systems
Digital Flux Mapping Systems
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Westinghouse Proprietary

Recent Westinghouse Nuclear
Digitai 1&C Experience instrumentation and Control

—_— e

Sequoyah Units 1 & 2- Eagle 21 Pretection System
Watts Bar Unit 1 Eagle 21 Protection System

Turkey Point 3 & 4 Eagle 21 Protection System
RTD Bypass Elimination

Zion1 &2 - Eagle 21 Pretection System

Diablo Canyon 1 & 2 Eagle 21 Protection System
WOPF Advanced Digital Feedwater Control System

WDPF Advanced Digital Feedwater Control System

Prairie Island 1 % 2

Ginna - WDPF Advanced Digital Feedwater Control System
Catawba 1 & 2 - WDPF Advanced Digital Feedwater Control System
Beznau 1 & 2 - ANIS Informsdon Network

Advanced Flux Mapping System
ASCO 1 &2 - SAMO Piant Computer
Farley 1 & 2 Plant Computer System

DEH Turbine Control System

Temelin - Total Plant Protection, Control and Information System

46100-92-158-16



Process Control Division Headquarters

e Located in Pittsburgh, PA
(C'Hara Township)

e 280,000 square-foot facility
- State-of-the-art manuiacturing
- Project engineering/ management
- Staging and testing
- Strategic engineering
- Training
- Marketing

e More than 1400 full-time employees

e Averag2 engineer has more than 15
years of process control experience

e Four additional major manufacturing
facilities
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Process Control Europe

e Located in Frankfurt,
Germany

e Service to:
Western Europe
Eastern Europe
Middle East
Africa

e Seven partners

Dwi1s DWa DISC 1486
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@) Process Control Division
Summary

e Long heritage of advanced control & computer systems

e Recognized leading supplier to electric utility, steel
and other important industrial segments

e Business structured on global participation

e Very creative enginzering-based solutions to customer
needs - long list of “industry firsts”

e Management team and other employees dedicated to
long-term success of the enterprise
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