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1.0 SCOPE

~ Table of Contents

1.1 Project Description
1.2 Scope of Project
1.3  Work Supplied by Seller -
1.3.1 General Requirements
1.3.2 Control Room Simulation Scope
1.4 Work Supplied by Con Edison
1.5 Table of Compliance :
Figures 1-1 & 1-2  Simulator Layout

2.0 DEFINITIONS

3.0 CODES AND STANDARDS
3.1 Required Codes And Standards
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3.2 Other
3.2.1
3.22
3.23
3.24
3.25
3.2.6

ANSI/ANS 3.5
ANSI MC8.1
ANSI/NFPA 70*
ANSI/NFPA 75
ANSI N413

- ANSI/UL 478

ANSI X3.9

ANSI Y14.1

ANSI Y 32.16
ASTM D635

IEEE STD 730
IEEE STD 802.3
IEEE STD 828
IPCEA 5-61-402-73
ISA-S61.1

. MIL STD 1644B

NUREG CR1482
NUREG CR2353
NUREG/CR-4640
NUREG-1258
PNL-4674, March 1983
Reg Guide 1.8

Reg Guide 1.149
TRAD Nao. 3, Rev. 4
TRAD No. 5, Rev. 3
UL 83-1980

10 CFR parts 50 and 55
Codes and Standards for Reference
ANSI/ANS 10.3
ANSI/ASME N45.2.23
ANSI/IEEE-ANS-7.4.3.2
ANSI/IEEE Std 91
ANSI/IEEE STD 315
ANSI N45.2.11
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3.2.7 ANSI X3.1

3.2.8 ANSI X3.12
3.2.9 ANSI X3.24
3.2.10 ANSI X34
3.2.11 ANSI Y14.15
3.2.12 Bulletins 1-10
3.2.13 EIA Std RS-232-C
3.2.14 EIA Std RS-363
3.2.15 EIA Std RS-404
3.2.16 EIA Std RS-422
3.2.17 EIA Std RS-423
3.2.18 EIA Std RS-425.
3.2.19 EIA Std RS-449
3.2.20 EL-3089 EPRI
3.2.21 EPRI NP-783
3.2.22 ' EPRI NP-4243
3.223 EPRI NP-4977
3.2.24 IEEE Std 352
3.2.25 IEEE STD 729
3.2.26 1EEE STD 829
3.2.27 IEEE Std 830
3.2.28 1EEE Std 983
3.2.29 INPO TQ-504
3.2.30 Mil Std MIL-HDBK-217
3.2.31 Mil Std 471
3.232 MIL-STD-483A
3.2.33 MIL-STD-1521
3.2.34 NASC-39

33 Compliance to the Codes and Standards

4.0 TESTING, DOCUMENTATION AND SUBMITTAL REQUIREMENTS

4.1 Testing Requirements
4.1.1 Inspections and Tests
4.1.2 Factory Acceptance Test
4.1.2.1 Preparation of Test Procedures
4.1.2.2 Prerun of the Factory Acceptance Test
4.1.2.3 Beginning of Factory Acceptance Tests
4.1.2.4 Conduct of Factory Acceptance Test
4.1.2.5 Completion of Factory Acceptance Tests
4.1.3 Continuing Onsite Testing
- 4.1.3.1 Availability Demonstration
4.1.3.2 Warranty Period Testing
4.1.4 Completion of Seller Responsibility
4.2 Documentation Requirements
4.2.1 General Hardware Documentation
4.2.2 Computer System Hardware Documentation (all computers)
4.2.3 Software Documentation
4.2.3.1 Support Software Documentation
4.2.3.1.1 Seller Operating System Software _
4.2.3.1.2  Seller Utility, Engineering Support, Simulator Executive, and
Instructor System Software
4.2.3.1.3  Seller Supplied Diagnostic, Test and Maintenance Software
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4.2.3.2 Plant Simulation Software
4.2.3.2.1 Modeling Techniques Handbook
4.2.3.2.2 Nomenclature Dictionary
4.2.3.2.3 System Design Reports.
4.2.4 Test Reports
4.2.5 Maintenance Manual
4.2.6 Instructor’s Manual
4.2.7 Administrative Manual
4.2.8 Drawings
4.3 Documentation Submittal Requirements
4.3.1 Preliminary Design Documentation Submittals and Reviews -
4.3.2 Interim Design Documentation Submxttals and Reviews
4.3.3 Final Documentation Submittals :
Table 4.1-1 ATP Outline
Attachment 4. A ATP Development

5.0 QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS
5.1 General Requirements
5.2 Software chuxrcmcnts
5.2.2.1 ANSI/ANS 10.3-1986
5222 ANSI N45.2.11-1974
5223 ANSI X3.9-1978
52.24 ANSI/ASME N45.2.23-1978
5225 ANSI/IEEE STD 91-1973
5.2.2.6 ANSI/IEEE STD 315-1975
5.2.2.7 ANSI/IEEE-ANS-7-4,3.2-1982
5.2.2.8 EL-3089 EPRI
5.2.29 EPRI NP-4977
5.2.2.10 IEEE STD 730
5.2.2.11 IEEE STD 983-1986
5.22.12 IEEE STD 830-1984
52.2.13 IEEE STD 829
5.2.2.14 1EEE STD 828
5.2.2.15 IEEE STD 729
52.2.16 INPO TQ-504
5.2.2.17 MIL-STD-1644B
52218 MIL-STD-483A
52.2.19 MIL-STD-1521
5.2.2.20 NASC-39
5.2.2.21 NUREG-1258
5.2.2.22 NUREG/CR-2353
5.2.2.23 NUREG/CR-4640
5.3 Hardware & Associated Peripheral Requirements
5.3.2.1 ANSI ISA RP 55.1
53.2.2 ANSI Y14.1
5.3.23 ANSI/NFPA 70*
5.3.24 ANSI/NFPA 75
- 5.3.25 ASTM D635
5.3.2.6 IPCEA 5-61-402-73 -
5.3.2.7 Mil-STD/Mil-HDBK-217
5.4 Panels, Wiring & Instrumentation
5.5 Quality Assurance Records & Documentation
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6.1 Packing Requirements

6.2 Shipping Requirements

6.3 Installation Requirements
6.3.1 Proposal Details
6.3.2 General

6.4 Other Shipment Requirements

‘ 6.0 PACKING, SHIPPING AND INSTALLATION

7.0 UTILIZATION OF EXISTING SIMULATED HARDWARE AND SOFTWARE

7.1 Hardware Requirements
.J.1 Panels -
2 Instrumentation & Controls
.3 Input/Output Interface Equipment
4 Power, Ground and Signal Wiring
.5 Computers and Peripherals )
7.1.6 Instructor Station
7.2 Software Requirements
7.2.1 Real Time Simulation
7.2.1.1 NSSS Models
7.2.1.2 Electrical Generator and Distribution
7.2.1.3 Balance of Plant Systems
7.2.1.4 Instructor Station
7.2.2 The DEC Operating System, Diagnostic and Utility Software
7.2.2.1 DEC System Software
7.3 Documentation Requirements

. 8.0 SPARE PARTS, EXPENDABLES AND MAINTENANCE
8.1 Simulator Equipment Spare Parts

8.1.1 Spare Parts List

8.2 Expendables

8.3 Maintenance
8.3.1 Manuals and Procedures
8.3.2 Tools and Test Equipment
8.3.3 I/0O Tester

9.0 PROJECT ORGANIZATION

9.1 Project Manager
9.2 Project Team
9.3 Project Schedule
9.4 Project Reports

9.4.1 Monthly Report

9.4.2 Project Meetings

9.4.3 Correspondence

9.4.4 Meeting and Telephone Conversation Minutes
9.5 Project Team Information
9.6 Project Monitoring

10.0 CONFIGURATION MANAGEMENT
10.1 Configuration Management System functions
10.2 Functional Requirements .-
10.3 Supporting Reports and Data Bases
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11.1 General A
11.1.1 Cross Training
11.1.2 Schedule
11.1.3 Number of Students
11.1.4 Documentation
11.1.5 Course Content
11.1.6 Training Materials
11.1.7 Instructor Qualifications

11.2 Hardware Maintenance Training
11.2.1 General :
11.2.2 Objectives -

11.2.3 Course Structure
11.2.4 Course Topics
11.2.5 Student Material

11.3 Software Training
11.3.1 General :
11.3.2 Student Materials
11.3.3 Objectives
11.3.4 Course Topics

11.4 Instructor Training
11.4.1 General
11.4.2 Student Materials
11.4.3 Objectives
11.4.4 Course Topics

12.0 DATA
12.1 Simulator Design Data

12.1.1 Con Edison Review and Acceptance
12.1.3 Data Base Report
12.1.4 Con Edison Supplied Data

12.2 Design Data Freeze

12.3 Data Not Used by the Seller

12.4 Specification Data

-' 11.0 REQUIRED TRAINING

13.0 SIMULATOR HARDWARE
13.1 General Requirements
13.1.1 Building Services
13.1.2 Building Design Constraints
13.1.3 General Wiring and Electrical
13.2 Protection
13.2.1 Emergency Alarm Panel
13.2.2 Emergency Alarm and Protection Systems
13.2.2.1 Manual Emergency Power Off Switches
13.2.2.2 Fire Detection System
13.2.2.3 Water Detection and High Humidity System
13.2.2.4 Primary Power Source Monitoring
13.2.3 Automatic Simulator Shutdown
13.2.4 Emergency Simulator Shutdown
13.3 Simulator Control Room
13.3.1 Panel Hardware
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13.3.2 Control Room Boards and Panels ' 13-9

. 13.3.2.1 Structure 13-9

‘ 13.3.2.2 Lighting 13-9
_ 13.3.2.3 Finish 13-9
‘ 13.3.2.4 Design Constraints . 13-10
13.3.3 General Electrical _ B 13-10
13.3.3.1 Stimulated Instrumentation and Equipment . 13-10

13.3.3.2 Wiring Terminations 13-10

. 13.3.3.3 Physical Protection : 13-11
13.3.3.4 Wire Runs 13-11

13.3.3.5 Terminal Blocks - 13-11

13.3.3.6 Ground Bus . 13-12

13.3.3.7 Breakers : : 13-12

13.3.3.8 Keep-Alive Voltage 13-12

13.3.3.9 Relays 13-13

13.4 Maintenance Accessibility . 13-13

13.5 Hardware Design Reviews : 13-13

14.0 SIMULATOR ELECTRICAL AND ELECTRONIC EQUIPMENT 14-1
14.1 Simulation Computer Complex 14-1
14.1.1 Computer Complex Functional Requirements ‘ 14-1

14.1.2 Computer Complex Hardware, Development and Programmer Terminals 14-2

14.1.3 Instructor Station Hardware _ 14-4
14.1.3.1 Main Instructor Station 14-4

14.1.3.2 Remote Instructor Station 14-5

14.1.2.3 Wireless Remote Control Device 14-6

. 14.1.3.4 Instructor’s Station Program Development System 14-6
14.1.4 Spare Capacities . . 14-7

. 14.1.4.1 Processor Time 14-7
) 14.1.4.2 Main Memory 14-7
14.1.4.3 Secondary Memory - On-line 14-8

14.2 System Interface Equipment . 14-8
14.2.1 Real Time I/0 ' : 14-8
14.2.1.1 Digital Inputs _ 14-9

14.2.1.2 Digital Outputs , _ 14-9

14.2.1.3 Analog Inputs : 14-9

14.2.1.4 Analog Output 14-9

14.2.1.5 Synchroscope Output | 14-10

14.2.1.6 Other Special 1/0 Devices , 14-10

14.2.2 Display Interfaces 14-10

14.2.3 Distributed System Interface Spare (Analog & Digital Input and Output) 14-10

14.2.4 Computer Peripheral Device Interface (Printers, CRTs, Etc.) 14-11

14.3 Communications Equipment 14-11

144 Power Equipment 14-11
14.4.1 Power Source 14-11

14.4.2 AC Power Distribution 14-12

14.4.3 DC Power Supply 14-12

14.4.4 DC Power Distribution 14-12

14.4.5 Fault Interrupt Protection : 14-12

14.4.6 Equipment Energized Indication 14-12

14.5 Protection of Equipment _ _ 14-13
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15. PLANT COMPUTER SYSTEMS . ' 15-1

15.1 General 15-1
15.1.1 Proteus/DRMS Simulation ’ 15-1
15.1.2 Plant Proteus : : , 15-2

15.1.2.1 General 15-2
15.1.2.2 Configuration 15-2
15.1.2.3 Software 15-3
15.1.2.4 Data Base _ 15-3
15.1.3 Plant Digital Radiation Monitoring System 15-3
15.1.3.1 General _ 15-3
15.1.3.2 Configuration 15-3
15.1.3.3 Software 15-4

15.2 Proteus Simulation : . 15-5
15.2.1 Data Acquisition and Input Processing 15-5
15.2.2 Dedicated Push Button Tasks 15-8
15.2.3 Trends/Logs/Groups - : 15-10

15.2.3.1 Real-Time Trends 15-10
15.2.3.2 History Trending 4 15-11
15.2.3.3 Group Display/Assign/Review 15-11
15.2.3.4 Logging 15-11
15.2.3.5 Group Logs 15-12
15.2.4 Point Details and Review , 15-12
15.2.5 Alarm Monitoring - 15-12
15.2.6 Miscellaneous Functions . 15-13
15.2.6.1 Update Time/Date/Rods ‘ 15-13
15.2.6.2 Change Transform Time Constants . 15-13
15.2.6.3 Redundant Measurements Check 15-13
15.2.6.4 Rod Position Supervision ° 15-14
15.2.6.5 Primary Plant Performance 15-14
15.2.6.6 Delta flux 15-14
15.2.6.7 Boron Follow . 15-15
15.2.6.8 Watch Load Follow : 15-15
15.2.6.9 Xenon Follow 15-15
15.2.6.10 Xenon Predict 15-16
15.2.6.11 Heatup/Cooldown Rate Review - ' "15-16
15.2.6.12 Reactor Coolant System Leak Rate 15-16
15.2.6.13 Set point Monitoring ) 15-17
15.2.6.14 Incore Thermocouple Map 15-17
15.2.7 Historical Data Storage & Retrieval . 15-17
15.2.8 CRT Colors 15-17
15.2.8.1 Color Definitions 15-18
15.2.8.2 Color System Differences : 15-18
15.2.8.3 Proteus/DRMS Colors 15-18
15.2.9 Proteus Database , 15-20

15.3 DRMS Simulation 15-21

15.3.1 DRMS Operator Console Interface Functions 15-21

15.3.1.1 DRMS Channel Data and Alarm stplays 15-21
15.3.1.1.1 Plant Overview Display 15-22

15.3.1.1.2 Bar-Graph Time Trend Display ' g 15-22

15.3.1.1.3 Line-Graph Time Trend Display 15-23

15.3.1.1.4 Group Monitoring Display 15-23

15.3.1.1.5 Monitor Information Display 15-24
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15.3.1.1.6 Channel Information Display
y : 15.3.1.1.7 Alarm Listing Display
‘ 15.3.1.2 DRMS Remote Control Operations
15.3.1.2.1 Monitor Remote Control Functions
15.3.1.2.2 Manual 8-Hour Shift Turnover and Review
15.3.1.3 DRMS System Database Examine/Modify Functions
15.3.1.3.1 Historical Channel Average Data
15.3.1.3.2 Add/Delete Monitor
15.3.2 DRMS Support Software
15.3.2.1 DRMS Historical Data Storage
15.3.2.1.1 Initial Conditions
15.3.2.1.2 Real Time Data Storage and Retrieval
15.3.2.2 DRMS Alert, Alarm, and Return Message Generation
15.3.2.2.1 Messages to CRTs and Line printers
15.3.2.2.2 Interface to Annunciators
15.3.2.3 DRMS System Error and Rccovcry Messages
15.3.2.4 DRMS Database
15.4 Simulator Application Software
15.4.1 Introduction of Malfunctions
15.4.2 Establishing Initial Conditions
15.4.3 Backtrack
15.4.4 Freeze
15.4.5 Fast Time and Slow Time Operation
15.5 Man/Machine Interface
15.6 General Software
15.6.1 Executive Software
15.6.2 System Maintenance Software
15.6.2.1 Data Base Generator/Editor
15.6.2.2 CRT Display Generator/Editor
15.7 System Resource Utilization
15.8 Additional Hardware
15.9 Safety Assessment System Stimulation

L

16.0 SYSTEMS AND SUPPORT SOFTWARE
16.1 Computer Seller Operating System Software Requirements
16.2 Executive Software Requirements
16.3 Computer Seller’s Utility Software
16.4 Computer Seller Supplied Diagnostics
16.5 Test and Maintenance Program Requirements
16.6 Engineering Support and Data Processing Programs
16.7 Instructor Station Applications Programs

17.0 PLANT SIMULATION SOFTWARE

17.1 General Requirements

17.2 Exclusions
17.2.1 General Exclusions
17.2.2 Software Exclusions

17.3 Performance Criteria and Modeling Approach
17.3.1 General Performance Criteria and Software Orgamzatxon
17.3.2 Overall Simulation Requirements
17.3.3 Fluid Systems Modeling Requirements
17.3.4 Turbine and Electrical Equipment Simulation Requirements
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17.3.5 Reactor Core and Related Systems Criteria
17.3.5.1 Reactor Core Physics
17.3.5.2 Reactor Core Fuel Failure
17.3.5.3 Reactor Thermal-hydraulics
17.3.5.4 Reactor Coolant System and Steam Generator

17.3.6 Primary Containment System

17.3.7 Steady-State and Transient Operation Criteria
17.3.7.1 Steady-State Operation

©17.3.7.2 Transient Operation

17.4 Simulation Fidelity

17.4.1 General

17.4.2 Component Fidelity

17.4.3 Operational Fidelity

17.4.4 Retuning Fidelity

18.0 SIMULATOR CONTROL SYSTEM

18.1 General

18.2 Physical Characteristics of the Main Instructor Station
18.3 Functional Features of the Main Instructor Station
18.3.1 General
18.3.2 Specific

18.3.2.1
18.3.2.2
18.3.2.3
18.3.2.4
18.3.2.5
18.3.2.6
18.3.2.7
18.3.2.8
18.3.2.9
18.3.2.10
18.3.2.11
18.3.2.12
18.3.2.13
18.3.2.14
18.3.2.15
18.3.2.16
18.3.2.17
18.3.2.18
18.3.2.19
18.3.2.20

18.3.2.21
18.3.2.22
18.3.2.23
18.3.2.24

18.3.2.25

Startup and shutdown of the simulator:
Hardware Operability Test Control:
Reset/Initial Condition Control:
Freeze/Run Control:

‘Snapshot Feature:

Backtrack Feature:

Replay Feature:

Malfunction Control:

Instructor Directed Actions Control:
Annunciator and Alarm Control:
Computer-Aided Exercise Program (CAEP):
Trainee Performance Review (TPR):

Simulator Time Modes Control (slow time, fast time, real t

Control Room Device Override:
Transient Plot Capability:
Time Mark Control:

Monitor Parameter Control;
Instrument Noise Disable:
Computer Fault Alarm:

Master Simulator Control Room Audible Alarm Disable, Test,

Acknowledge, and Reset:
Emergency Power Off:
Instructor Station Video Hard Copy:

Telephone and Communications Equipment as defined in Section 14.

Re-boot and program load function for the SAS computer(s) after loss

of power, as explained in Section 15.
Recorder Power Off. '

18.3.2.26 Rod Control Reset Bypass.
18.4 Instructor Hand Held Remote Control Device
18.5 Support Functions
18.6 Configuration Management System
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18.7 Auto-Testing

' 19.0 SIMULATOR INITIAL CONDITIONS
- 19.1 General Information
19.2 Initial Condition Generation
19.3 Special IC’s
19.4 Initial Conditions To Be Generated For Testing
19.5 Initial Condition Procedures
19.6 Initial Condition Reset Capability

- 20 0 MALFUNCTIONS AND INSTRUCTOR DIRECTED ACTIONS
20.1 Malfunction Philosophy .
20.2 Malfunction Requirements
20.2.1 Preliminary Identification of Componcnt Level Failures
20.2.2 Preliminary Identification of System Level Failures
20.3 Instructor Directed Actions
20.3.1 Local Operator Actions
20.3.2 Environmental Effects
20.3.3 Plant Performance Changes
20.3.4 Lineup Function

21.0 OPTIONS

21.1 Take Out Options
21.1.1 Take Out Option 1 - Con Edison Supplied Simulation Computer Complex

21.2 Add-on Options
21.2.1 Add-on Option | - Training of Additional Personnel
21.2.2 Add-on Option 2 - Spare Simulation Computer

‘ 21.2.3 Add-on Option 3 - Recorder Pen Lift Feature

21.2.4 Add-on Option 4 - Control Room Communications System
21.2.5 Other add-on options as recommended by the Seller
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20-1
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ATTACHMENT E2-B

Physical Fidelity Procedure
&
Sample Data Sheets



