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SYSTEM OVERVIEW

Introduction 

Hardware Overview 

1.21 Hardware Design Review 

Software System Overview 

Superceded by MTH Part II
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COMPUTER SYSTEM

2.1 Introduction 
2.2 Concept 32 Processor Units (CPU/IPU) 

2.3 Integrated Shared Memory Modules (IMM) 

2.4 iO Micro-Programmable Processors (IOM) 

2.5 Mufti-port Shared Memory System (MS)2 

2.6 Peripheral Equipment 

2.6.1 Tape 
2.6.2 Disc 

2.6.3 Line Printer
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CONTROL BOARD EQUIPMENT AND INSTRUCTOR CONSOLE EQUIPMENT

3.1 Introduction 
3.1.1 Main Control Boards 

3.1.2 Input/Output Hardware 

3.1.3 ENcore Concept 32-Bit computer System 

3.2 Control Board Equipment 

3.2.1 List Bill of Materials - CMS Database 
32.2 Panel Wire List - ASLSPANWR 

32.3 Hardware Programs 

3.2.3.1 Input/Output Summary.  

3.2.3.2 Wire Order Format 

3.2.4 Panel Layout Drawings 

3.3 Instructor Console Equipment 
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COMPUTEPJCONTROL INTERFACE

4.1 Introduction 

4.2 ASLS L/O System 

4.2.1 Simulator Host Interface 

4.2.2 Remote I/O Processor 

4.2.3 ASLS I/0 PC Tester 

4.2.4 Power Supplies 

4.2.5 Special Hardware Interfaces 

4.2.5.1 Synchroscpe Controller Interface 

4.2.5.2 Audio Countrate Simulator 
4.2.5.3 Scaler-Timer Simulator 

4.2.5.4 Five-Digit Display 

4.2.5.5 Control Room Background Noise Simulation 

4.2.5.6 Remote Control Transmitter and Receiver 

4.2.5.7 Instructor System CRT Display and Repeater Switch Panel 

4.2.6 Modified Hardware Equipment 
4.2.6.1 Weir Level Display 

4.2.6.2 CETMS DIspay 
4.2.6.3 Controllers 

42.6.4 Lovejoy Controller 

4.2.6.5 Fiber Optics Monitor 

4.2.6.6 Generator Gas Monitor 
4.2.6.7 Bentley-Nevada Displays 

4.2.6.8 T-Sat Margin Monitors 

4.2.6.9 RM-23 Monitor 
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REAL-TIME SIMULATION EXECUTIVE SYSTEM

5.1 General Description 

5.1.1 Scheduling 
5.1.2 Resource Allocation 

5.1.3 Overview of Executive System 

5.1.4 Executive System Design Effects Due to Multi-Processor Configuration 

5.1.5 Linking/Loading of Simulation Modules 

52 Executive Control Loops 

5.2.1 Primary CPU Executive Control Loop 

5.2.2 Auxiliary Executive Control Loops in Secondary Processors 

5.3 Hardware Interrupt Levels and Associated Software Parameters 

5.3.1 V/O Interrupts 

5.3.2 Arithmetic Exception Interrupt 

5.3.3 Primary Interval Timer Interrupt Handler 

5.3.4 Auxiliary Interval Timer Interrupt Handler in Second CPU 

5.4 Software Levels and Associated Software Processors 

5.4.1 Simulation Software Levels 

5.4.2 Software Sublevels 
5.4.2.1 DI Handler 

5.4.2.2 Relay /O Handler 

5.4.2.3 Instructor System Executive - Gould Side 

5.4.2.4 'Periodic Programs 
5.4.2.5 Panel 1/O Handler

5.5 Initializat 
5.5.1 
5.5.2 

5.5.3 

5.5.4 
5.5.5 

5.5.6 
5.6 Memory 

5.6.1 
5.6.2 
5.6.3 

5.6.4 
5.6.5 
5.6.6 
5.6.7

CON MASTE

lion 

Main Simulator Initialization 

Overlay Initialization 

Diagnostic Program Address Initialization 

Periodic Program Scheduling Initialization 

Initialization Entry Points for Loading, Executing and/or Mapping Segments into 
Extended Memory 

Simulator Initialization for Secondary Processors 

Mapping 
General Discussion - Logical vs. Physical Memory 

IPU Effects on Memory Usage 

SETMAP, RESETMAP Utility Subroutines 

SETMAP, RESETMAP Equivalents for Secondary Processors 

CPU1 Logical Memory Map 

CP9. '2 Logid Memory Map 

SMAPCALL Utility Subroutine 
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REAL-TIME SIMULATION EXECUTIVE SYSTEM (cont)

Analog Digital Interface Handler - WADI 

System Service Level Initialization Handlers - W.SIM 

MPX-32 Datapool Hashing Algorithm Alteration 

CPU Duty Cycle Measurement 

Error/Exception Detection and Handling
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INSTRUCTOR STATION SYSTEM (ISS)

6.1 Instructor Station System 

6.2 Instructor Station Software Design Overview 
6.3 Gould Resident Software Documentation 

6.3.1 Instructor System Control 

6.3.1.1 Instructor System Root- Program INSTRCON 
6.3.1.2 Parameter Module - Program CONPAR 

6.3.1.3 Common Blocks - Program SYSCOM 

6.3.1.4 Instructor System Initialization - Program ISTRINIT 
6.3.1.5 Block Data Program - Program BLKDATA 

6.3.2 Decode Function Button - Program ISTRFC 

6.3.3 Command Parsing - Program ISTRDEC1 

6.3.4 Address Generation for Variables - Program ISTRDEC2 

6.3.5 Display Commands - Program ISTRDIS 

6.3.6 Set Commands - Program ISTRSET 

6.3.7 Malfunction Handler - Program ISTRMALF 

6.3.8 Program Stop Command - Program ISTRSTOP 

6.3.9 Snapshot, Initialization Control - Program ISTRIC 

6.3.10 Monitor Control Panels - Program ISTRMCP 

6.3.11 Monitor Variables - Program ISTRMONS 
6.3.12 Miscellaneous Command Control 

6.3.12.1 Miscellaneous Command Control Subroutine - Program ISTRMIS1 

6.3.12.2 Encoding and Decoding Subroutines - Program ENCODE/DECODE 

6.3.12.3 Sort Routine - Program SORT 

6.3.13 Datapool Find Routine - Program DPFIND 

6.3.14 Conditional Malfunction Handler - Program CONDMALF 
6.3.15 Trainee Performance Control - Program ISTRTEAM 

6.3.16 Conditional Expression Popper - Program CONDPOP 

6.3.17 Periodic TEAM Scanner - Program TEAMTEST 

6.3.18 TEAM Review Program - Program PRTEAM 

6.3.19 CRT Input/Output Handler - Program CRTMERGE 

6.3.20 CRT Input/Output Handler (TYSIM Mode) - Program CRTMERG2 

6.3.21 Symbolic Disassembler - Program SYMDEXEC 
6.3.22 Periodic Replay Program - Program REPLAY 

6.3.23 Intentionally Deleted 

6.3.24 IDA Executive - Program IDAEXEC 

6.3.25 Malfunction Ramping and Time Delay Handling - Program EXECS 

6.3.26 Static Background Display - Program 9.KGPFMt4X 

6.3.27 Static Background Initialization - Program BKGRDPTR 

6.3.28 Directory Index Display - Program DIRPRNT 
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INSTRUCTOR STATION SYSTEM (ISS) (cont)

6.3.29 Directory Index Initialization - Program DIRPTR 

6.3.30 Disable Monitor Functions - Program MONOFF 

6.3.31 MPCI Interface Initialization - Program MPCIFPB 

6.3.32 Override Address Update - Program OVRDUPDT 

6.3.33 Override Address Initialization - Program OVRDINIT 

6.3.34 Global Failure Executive - Program GLBEXEC 

6.3.35 Global Failure Command Handler - Program ISTRGLB 

6.3.36 Trending Data Collection - Program TRENDSUN 

6.3.37 Message Receiver Handler - Program ISTRMSGR 

6.3.38 Message Transmission Handler - Program CRTMSG 

6.3.39 Model Limitation Message Handler - Program LIMHAND 

6.3.40 Task and Device Status Monitoring - Program TASKSTAT 

6.3.41 Computer System Device Monitor - Program SIMMON 

6.3.42 Control Room Display Monitoring 
6.3.42.1 Instructor System Display Task Executive - Program ISD 

6.4 Sun Resident Software Documentation 

Later 
6.5 Gould-Sun Communication Software 

Later 

6.6 Hardware System Documentation 

6.6.1 Overall Hardware Architecture 
6.6.2 Primary Instructor Console 

6.6.3 Secondary Instructor Console 

6.6.4 Remote Control Unit 

6.7 Guidelines for Preparing System Mimic Graphic Displays 
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CONTROL PANEL INPUT/OUTPUT SOFTWARE

7.1 Introduction 

7.2 System Description 

7.1 Digital Input Programs 
7.2.2 Analog Input Programs 

7.2.3 Digital Output Programs 

7.24 Analog Output Programs 

7.3 Hardware Operation 

7.4 Real Time Programs 

7.4.1 Input/Output Data Initiation - Program PANIO 

7.4.2 Panel Input Data Conversion - Program PAN1 
7.4.3 Panel Output Data Conversion 

7.4.3.1 Panel Handler - Program PANHAND 

7.4.3.2 Packs Digital Outputs - Program PACKDO 

7.4.3.3 Audio Count Rate Conversion - Program NAUDIO 

7.4.3.4 Packs All Lights - Program PACKALL 

7.4.3.5 EHC Panel Handler - Program DEHCRUN 

7.4.3.6 Calls All VO Handlers - Program HCALL 

7.4.3.7 Packs Relay Information - Program RLYOUT 

7.4.3.8 Smoothing Routine for Analog Outputs - Program AOSMOOTH 

7.4.3.9 Digital Rod Position Indication Data Conversion - Program DRPI 

7.4.3.10 Executive for Never-Frozen Programs - Program NEVERFRZ 

7.4.3.11 Digital Synchroscope Data Conversion - Program SYNC 

7.4.3.12 Digital EHC Display Data Conversion - Program EHCDIS 

7.4.4 Relay Counter Input/Output Conversion - Program RELAYIO 

7.4.5 Digital Output Handler - Program DOCHECK 

7.4.6 Override Handlers 
7.4.6.1 Digital Input - Program OVERRDDI 

7.4.6.2 Analog Input - Program OVERRDAI 
7.4.6.3 Digital Output - Program OVERRDDO 

7.4.6.4 Analog Output - Program OVERRDAO 

7.4.7 Digital Incore Detector Position Handler - Program DETECT 

7.4.8 Analog Output Conversion - Program PACKAO 

7.5 Initialization Programs 

7.5.1 Input/Output Source Table Initialization - Programs IOTABLxx 

7.5.2 Input/Output Conversion Table Initialization Part I - Program IOPUPDA1 

7.5.3 Input/Output Conversion Table Initialization Part II - Program IOPUPDA2 

7.5.4 Input/Output Device Table Initialization - Program PANIODAT 
7.5.5 Rod Counter Step Initialization - Program RODINIT2 

7.5.6 Digital Input Table Initialization Part I - Program DIUNPI 
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CONTROL PANEL INPUT/OUTPUT SOFTWARE (cont)

7.5.7 Digital Input Table Initialization Part If - Program DIUNP2 

7.5.8 Panel Initialization Verifier - Program PANINIT 

7.5.9 Panel Initialization Verifier, Part II - Program PANINIT2 

7.5.10 Input/Output Source Table Generator - Program SABLE 

7.5.11 Control Panel Initialization - Program XSWPINIT 

7.5.12 DILIST Generator - Program PSWLIST 

7.5.13 Switch Address Table for Initialization - Program SWTABLE 

7.5.14 AILIST Generator - Program PAILIST 

7.5.15 Pot Address Tables for Initialization - Program AITABLE 

7.5.16 Input/Output Error Handler - Program IOCBCK 

7.5.17 Diagnostic Test Switch Handler - Program XDGPGS 
7.6 Panel Diagnostic - Program PANLDIAG

CON MASTER INDEX Rev 3(wvb) Page 12 of 61 
01991 Westinghouse Electdc Corp.

SECTION 7



APPLICATIONS SOFTWARE HANDLERS

Introduction 

General System Description - Superseded by MTH Part IV 

Tables Associated with Handlers 

Real Time Programs 

8.4.1 Annunciator Handlers 

8.4.1.1 Visual Annunciator Handler - Program ALMHAND 

8.4.1.2 Annunciator Pushbutton Handler - Program ALMINPT 

8.4.1.3 Annunciator Pushbutton Transfer Handler - Program ALMPTX 

8.4.2 Bistable Handler - Program BST 

8.4.3 Controller Handler - Program CNH 

8.4.4 Single-Phase Heat Exchanger Handler - Program HTX 

8.4.5 Pump Handler - Program PUMPHAND 

8.4.6 Valve Handler - Program VLVHAND 

8.4.7 Control Valve Handler - Program CVH 

8.4.8 Time Delay Handler - Program DELAY 

8.4.9 Auto Action Handler - Program AUTOSTRT 

8.4.10 Instrumentation Channel Handler - Program ICH 

8.4.11 Interlock Programs - INTLKV. INTLKP, INTLKB 

8.4.12 Valve Component Logic Handlers - VALVExx 

8.4.13 Pump, Fan and Heater Component Handlers - NPUMPxx 

8.4.14 Circuit Breaker Component Logic Handlers - BKRxx 

8.4.15 Status Light Handler - Program STATHAND 

8.4.16 DI Card Handlers - Program XDIPGyyy 
8.4.17 Intentionally Deleted 

8.4.18 Motor Handler - Program MOTHAND 

8.4.19 Major Check Valve Handler - Program CHK 

8.4.20 Safety and Relief Valve Handler - Program SRV 

8.4.21 Miscellaneous Handlers 

8.4.21.1 Digital Metal Impact Monitor - Program DIM 

8.4.21.2 Main Control Room Audible Effects - Program CRA 

8.4.21.3 Saturation Margin Meter - Program SMM 

8.4.22 Plant Protection Relay Function - Program RLYFNC 

8.4.23 Degraded Power Function - Program PWRFNC 

8.4.24 Current and Potential Transformer Output Function - Program CTPTFNC

8.5 Initialization 

8.5.1 

8.5.2 

8.5.3 

8.5.4

Bistable Handler Initialization - Program BSTINIT 
Controller Handler Initialization - Program CNHINIT 

Heat Exchanger Handler Initialization - Program HTXINIT 

Pump Handler Initialization - Program PMPINIT
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APPLICATIONS SOFTWARE HANDLERS (cont)

8.5.5 Valve Stroke ime Initialization - Program VSTROKEI 

8.5.6 Valve Handler Initialization - Program VLVINIT 

8.5.7 Control Valve Handler Initialization - Program CVHINIT 

8.5.8 Delay Handler Initialization - Program DLYINIT 

8.5.9 InputtOutput System Handler Initialization - Program HINITIAL 
8.5.10 Pointer Tables Initialization - Program PNTRINIT 
8.5.11 Personality Byte Initialization - Program PRBINIT 

8.5.12 Instrumentation Handler Initialization - Program ICHINIT 
8.5.13 V/O Datapool Generator - Program CONPTABL 

8.5.14 Alarm Handler Initialization - Program ALMINIT 

8.5.15 Subcalls - Data File CESUBCAL 
8.5.16 Status Light Handler Initialization - Program STANIT 

8.5.17 XDI Program Initialization - Program XDIPINIT 

8.5.18 Handler Initialization Read(Write Programs - Program xxxRW 

8.5.19 Program Generator - Program CONPGGEN 
8.5.20 Motor Handler Initialization - Program MOTINIT 

8.5.21 Safety and Relief Valve Handler Initialization - Program SRVINIT 

8.5.22 Plant Protection Relay Function Initialization - Program RLYINIT 

8.5.23 Degraded Power Function Initialization - Program PWRINIT 

8.5.24 Current and Potential Transformer Output Function Initialization - Program CTPTINIT 

8.6 Instructor System/Handler Interfaces 
8.6.1 Component Failure Interface Programs - Program xxxGLB 
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SECTION 9 SAS/PPCS Interface

Proteus Computer System 

Digital Radiation Monitoring System (DRM) 

Functional Design Specification 

9.3.1 Safety Assessment System (SAS) Simulation
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SECTION 10 DESIGN BASIS AND MODEL DOCUMENTATION*

10.1 Deleted 

10.2 Nudlear Steam Supply System (NSSS) Models 

10.2.1 Reacter Core (RTC) 

10.2.1.1 System Functional Description 

10.2.1.1.1 Simulated System 

10.2.1.1.2 System Functions and Components Simulated in Other 
Models 

10.2.1.1.3 System Exclusions 

10.2.1.1.4 Conditions for and System Response to Water Hammer 

10.2.1.2 Component Data Shoots 

10.2.1.2.1 Pumps and Fans 

10.2.1.2.2 Heat Exchangers 

10.2.1.2.3 Tanks 

10.2.1.24 Breakers and Disconnects 

10.2.1.2.5 Miscellaneous Components 

10.2.1.2.6 Motors 

10.2.1.3 Valve Data Sheets 

10.2.1.3.1 Motor Operated Valves 

10.2.1.3.2 Air Operated Valves 

10.2.1.3.3 Solenoid Operated Valves 

10.2.1.3.4 Safety and Relief Valves 

10.2.1.3.5 Check Valves 

10.2.1.3.6 Control Valves 

10.2.1.3.7 Miscellaneous Valves 

10.2.1.4 Control and Indication Data Sheets 

10.2.1.4.1 Transmitters 

10.2.1.4.2 Meters. Recorders, and Indicators 

10.2.1.4.3 Bistables 

10.2.1.4.4 Alarms 

10.2.1.4.5 Status Lights 
10.2.1.4.6 Controllers 

10.2.1.4.7 Switches and Pushbuttons 

10.2.1.4.8 Miscellaneous Lights 

10.2.1.4.9 Relays 

10.2.1.5 Instructor Directed Action Data Sheets 

10.2.1.5.1 Local Operator Actions 

10.2.1.5.2 Plant Performance Parameters 

Each model in this section is subdivided in the same manner as Section 10.2.1.  
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10.2.1.5.3 Environmental Parameters
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SECTION 10 DESIGN BASIS AND MODEL DOCUMENTATION (cont)

10.2.1.6 System Failure Data Sheets 

102.1.7 Computer Inputs 

10.2.1.8 System Diagrams 

10.2.1.9 Software Communication and Hierarchy Diagram 

10.2.1.10 Model Assumptions 

10.2.1.11 Model Simplifications 

10.2.1.12 Description of Equations 

10.2.1.13 Derivation of Constants 

10.2.1.14 Program Description 

10.2.1.15 Database References 
10.2.1.16 Program Listing 

10.2.1.17 Datapool Source Listing 

10.2.2 Excore Nuclear Instrumentation (NIS) 

10.2.3 Inoore Nuclear Instrumentation (CFM) 

10.2.4 Control Rod Drive (CRF) 
10.2.5 Reactor Coolant System and Pressurizer (RCS) 

10.2.6 Reactor Coolant Pump (RCP) 

10.2.7 Reactor Vessel Level Indication (RVL) 

10.2.8 Pressurizer Relief Tank (PRT) 

10.2.9 Steam Generation and Main Steam Header and Drains (SGN) 

10.2.10 Steam Generator Slowdown (SGB) 

10.2.11 Chemical and Volume Control (CVC) 
10.2.12 Residual Heat Removal (RHR) 

10.2.13 Safety Injection (SIS) 

10.2.14 Component Cooling Water (CCW) 

10.2.15 Containment Spray (CNS) 

10.2.16 Containment and Containment HVAC (CNM) 

10.2.17 Waste Processing (WPS) 

10.2.18 Nuclear Sampling (NSS) 

10.2.19 Radiation Monitoring (RMS) 

10.2.20 Spent Fuel Pool Cooling (SFP) 

10.2.21 Penetration Seaing Water (PSW) 

10.2.22 Digital Impact Monitor (DIM) - Refer to Section 8.4.21.1 

10.3 Balance of Plant (BOP) Models 

10.3.1 Fire Protection (FPS) 

10.3.2 Main Turbine, Main Steam (MSS) 

10.3.? Turbine Control and Auxiliaries (TCA) 

10.3.4 Secondary Sampling System (SSS) 

10.3.5 Condensate and Main Feedwater (CFW) 
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SECTION 10 DESIGN BASIS AND MODEL DOCUMENTATION (cont)

10.3.6 Auxiliary Feedwater (AFW) 

10.3.7 Feedwater Heaters/Extraction Drains and Vents (FWH) 

10.3.8 Auxiliary Steam (ASB) 

10.3.9 Auxiliary Turbine Systems (ATS) 

10.3.10 Meteorological Monitoring (MET) 

10.3.11 Circulating Water (CWS) 

10.3.12 Compressed Air (Service and Instrument) (CAS) 

10.3.13 Heating, Ventilation, and Air Conditioning (HVA) 

10.3.14 Main Generator (GEN) 
10.3.15 Diesel Generator (DSG) 

10.3.16 Electrical Distribution (EPS) 

10.3.17 Switchyard (SWD) 

10.3.18 Synchronizer (SYN) 

10.3.19 Intentionally Deleted 

10.3.20 Gas Turbine Generator (GTG) 

10.3.21 Main Generator Auxiliaries (MGA) 

10.3.22 Service Gas System (SGS) 
10.3.23 Service Water (SWS) 

10.3.24 City Water (AWS) 

10.3.25 Turbine Supervisory Instrumentation (TSI) 

10.4 Plant Control and Protection 

10.4.1 Plant Control (PCS) 

10.4.2 Plant Protection Logic (PPL) 

10.4.3 Inplant Computer System (IPC) 

10.4.4 Digital Radiation Monitoring System (DRM) 

10.5 Interactive Model Builder (IMB) 
10.5.1 IMB Handbook 

10.5.2 IMB Module 
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SECTION 11 SOFTWARE UTILITIES LIST

Later.  
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SECTION 12 HARDWARE REFERENCE MANUALS

12.1 Encore - Systems Engineering Laboratories 

12.1.1 Hardware Reference Manuals 

12.1.1.1 Input/Output Processor (lOP), Model 8000 and 8001, IPU Console lOP 
(301-000170-002) 

12.1.1.2 Gould Concept 32/67 CPU Gould SSG/CMOS CPU (Real Time) 
Reference Manual (301-000410-003) 

12.1.1.3 Concept 32/97, 32/97 Computer Basic System (301-003070-001) 

12.1.2 Hardware Technical Manuals 
12.1.2.1 Sl 32 Series, Real-Time Option Module, Model 2345 

(303-000100-101) 

12.1.2.2 Input/Output Processor (lOP), Model 8000, 8001, IPU Console lOP, I/O 
Expansion Chassis, Model 8910 (303-000170-201) 

12.1.2.3 Line Printer/Floppy Disc Controller, Model 8030 and 8031 
(303-000250-100) 

12.1.2.4 High-Speed Data Interface, Models 9130, 9131,9132; High-Speed 
Inter-Bus Link, Models 9135 and 9136 (303-000270-201) 

12.1.2.5 Power Fail System (303-000310-001) 

12.1.2.6 Multiprocessor Central Timing System, Model 2123; Multiprocessor 
Central Timing Unit/Source, Model 2127-1, -2 and -3; Clock Cable 
(Clock Repeater to User), Model 2139-1, -2, and -3; Clock Cable (Clock 
Repeater to Clock Repeater) (303-000320-100) 

12.1.2.7 High-Speed Tape Processor, Model 8050 
(303-000790-000) 

12.1.2.8 Multipurpose Custom Interface, Model 8020 (303-000840-001) 

12.1.2.9 Signal Distribution Panels, Models 858X (303-000960-101) 

12.1.2.10 Concept 32/97, Computer Basic System (303-003070-002) 

12.1.2.11 Multiprocessor Shared Memory System (303-003140-002) 

12.1.2.12 Gould Buffered Tape Processor Model 8051 Technical Manual 
(303-3170-001) 

12.1.2.13 Universal Disc Processor, Model 8060 (303-003260-000) 

12.1.2.14 Ethemet Controller, Model 8516 (303-003370-002) 

12.1.2.15 Integrated Storage Module, Model 3034 (303-003400-003) 

12.1.2.16 Gould High Speed Disc Processor (HSDP) Model 8064 Technical 
Manual (303-006160-000) 

12.1.2.17 Eight-Line Asynchronous Communications Multiplexer, Model 8512-2 
(303-006180-000) 

12.1.2.18 Gould Single Lot 61CMOS CPU Technical Manual (303-006270-002) 

12.1.2.19 Gould Peripheral Expansion Cabinet Model 3970 (303-006380-000) 

12.1.3 Hardware Drawing Manuals 

12.1.3.1 Real-Time Option Module, Mode! 2345 (304-000100-303) 

12.1.3.2 Input/Output Processo; (lOP), Models 8000 and 8001 and I/O 
Expansion Chassis Model 8910 (304-000170-701) 
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SECTION 12 HARDWARE REFERENCE MANUALS (cont) 

12.1.3.3 Line Printer/Floppy Disc Controller, Models 8030, 8031 and 8174-8177 
8319 (304-000250-304) 

12.1.3.4 High-Speed Data Interface, Models 9130, 9131,9132; High-Speed 
Inter-Bus Link, Models 9135 and 9136 (304-000270-701) 

12.1.3.5 Power Fai System (304-000310-102) 

12.1.3.6 Multiprocessor Central Timing System (304-000320-303) 

12.1.3.7 High-Speed Tape Processor, Model 8050 (304-000790-104) 

12.1.3.8 Multipurpose Custom Interface, Model 8020 (304-000840-002) 

12.1.3.9 Signal Distribution Panels, Models 8024,8580,8581,8582,8583, 8585, 
8586 (304-000960-300) 

12.1.3.10 IPU Console, Input/Output Processor (304-000980-103) 

12.1.3.11 Concept 32/97, 32/9705 Computer Basic System, 329750 Computer 
Basic System, 32/9780 Computer Basic System 
(304-003070-201) 

12.1.3.12 Multiprocessor Shared Memory System (304-003140-103) 

12.1.3.13 Cache/Shadow Memory, Model 3830 (304-003150-003) 

12.1.3.14 Buffered Tape Processor Model 8051 Drawing Manual 
(304-003170-201) 

12.1.3.15 Universal Disc Processor, Model 8060 (304-003260-201) 

12.1.3.16 CPU Cabinets (304-003300-200) 

12.1.3.17 Low Profile CPU Cabinets (304-003310-202) 

12.1.3.18 Peripheral Cabinets (304-003320-200) 

12.1.3.19 Ethernet Controller, Model 8516 (304-003370-005) 

12.1.3.20 Integrated Storage Module, Model 3034 (304-003400-001) 

12.1.3.21 High Speed Disk Processor Models 8064, 8804, 8808, 8809, 8884, 
8888, 8889, Drawing Manual (304-006160-100) 

12.1.3.22 Asynchronous Communications Multiplexer, Model 8512-2 
(304-006180-102) 

12.1.3.23 SS6/CMOS CPU Model 3630 Drawing Manual (304-6270-001) 

12.1.3.24 CPU Cabinet (Model 1) 3841 Drawing Manual (304-6370-004) 

12.1.3.25 Gould Peripheral (Expansion) Cabinet Model 3970 Drawing Manual 
(304-6380-004) 

12.1.3.26 SMD-E Disk Drive Models 8812, 8813, and 8814 Drawing Manual 
(304-006900-001) 

12.1.4 Hardware Installation Manuals 

12.1.4.1 Concept 3297, Computer Basic System (306-003070-000) 

12.1.4.2 Multiprocessor Shared Memory System, Site Preparation and 
Installation Manual (306-003140-002) 

12.1.4.3 Gould 6041 & 6741 Installation Manual (306-006330-100) 

12.1.5 Hardware Design Manuals/User's Manuals 

12.1.5.1 Input/Output Processor (lOP) Model 8000 and 8001, User Interface 
Manual (310-000890-001) 
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SECTION 12 HARDWARE REFERENCE MANUALS (cont) 

12.1.6 Site Preparation Manuals 

12.1.6.1 Concept 3297. Site Preparation Manual (311.003070-000) 

121.7 System Manuals 

12.1.7.1 Concept 32197,32/9705, 32/9750,32/9780 Computer Basic System, 
System Manual (312-003070-100) 

12.1.7.2 Gould 6041 and 6741 System Manual (312006330-100) 

12.1.8 Software User Manuals 

12.1.8.1 Multipurpose Custom Interface, User Guide (321-000840-000) 

12.1.9 Software Technical Manuals 

12.1.9.1 MPX-32TM Release 3.3 Technical Manual Volume I 

(322-001551-200) 

12.1.9.2 MPX-32"A Release 3.3 Technical Manual Volume II 
(322-001552-200) 

12.1.10 Software Reference Manuals 

12.1.10.1 MPX-32, Release 3.4 Appendices, Glossary and Index 

(323-001550-400) 

12.1.10.2 MPX-3-, Release 3.4 Volume I Overview and System Services 
(323-001551-400) 

12.1.10.3 MPX-32, Release 3.4 Volume II Utilities and Processors 
(323-001552-400) 

12.1.10.4 MPX-32, Release 3.4. Volume III Installation and System Administration 
(323-001553-400) 

12.1.10.5 MPX-32, Release 3.4. Volume IV Unsupported Software 

(323-001554-400) 

12.1.10.6 Comm-32 Ethemet Release 2.0 Software Manual (323-003490-100), 

12.1.10.7 MPX-32, Utilities Release 1.3 (323-003960-000) 

12.1.10.8 FORTRAN 77+, Release 4.3 (323-004010-000) 

12.1.10.9 Scientific Run-time Lbrary Release 4.4 (323-004020-000) 

12.1.10.10 MPX-32, Utilities, Release 3.1 (323-004590-001) 

12.1.10.11 Gould Comm-32 DoD Protocols Release 3.0 Network Administrator's 
Guide (323-005720-000) 

12.1.10.12 Gould Comm-32 DoD Protocols Release 3.0 Programmer's Guide 
(323-005730-000) 

12.1.10.13 Gould Comm-32 DoD Protocols Release 3.0 Application's Guide 
(323-005740-000) 

12.1.11 Periodical Software Manuals 

12.1.11.1 MPX-32, Release 3.4, Software Release Notes (324004400-500) 

12.1.11.2 MPX-32 Utilities Software Release Notes (SRN) (V3.1.03) Release 3.1 

(324-006710-000) 

12.1.12 Diagnostic Program Descriptions 

12.1.12.1 Concept/32 Diagnostic Facility, Release 5.0 Nucleus De-criptions 
(326-002580-100) 

CON MASTER INDEX Rev 3(wvb) Page 23 of 61 
01991 Westinghouse Electfic Corp.



SECTION 12 HARDWARE REFERENCE MANUALS (cont) 

12.1.12.2 Concept 32/87 Microdiagnostic Facility Release Level: 1.6 
(326-002590-200) 

12.1.12.3 Concept/32 Diagnostic Facility, Release Level 5.0 Peripheral 
Descriptions Book I of 2 (326-002600-200) 

12.1.12.4 Concept/32 Diagnostic Facility, Release Level 5.0 Peripheral 
Descriptions Book 2.of 2 (326-002600-200) 

12.1.12.5 Concept 32/97 Microdiagnostic Facility, User's Manual 
(326-005050-200) 

12.1.12.6 IOM Multi Tape Processor (IM.MTP.r) Diagnostic Description, 
(326-005100-201) 

12.1.12.7 67 Floating Point Diagnostic Description, (326-005120-201) 

12.1.12.8 RPU Disc Processor (RP.DPD.r) Diagnostic Description, 
(326-005310-103) 

12.1.12.9 RPU Disc Processor Media Verification Program (RP.MVP.N) Utility 
Description, (326-005320-301) 

12.1.12.10 Asynchronous Communications Multiplexer (MP.ACM.G) Diagnostic 
Description, (326-005330-201) 

12.1.12.11 Parallel Line Printer (MP.LPD.K) Diagnostic Description 
(326-005350-200) 

12.1.12.12 Floppy Disc (MP.FDD.H) Diagnostic Description, (326-005360-200) 

12.1.12.13 Multipurpose Custom Interface (MP.MPI.F) Diagnostic Description, 
(326-005380-100) 

12.1.12.14 IOM High-Speed Data Interface (IM.HSD.r) Diagnostic Description, 
(326-005400-001) 

12.1.12.15 Concept/32 and Virtual Memory Diagnostic Facility Reference Manual, 
(326-005430-600) 

12.1.12.16 97 Floating Point (97.FPT.r) Diagnostic Description, 
(326-005470-101) 

12.1.12.17 Ethemet Controller (EC.ENT.D) Diagnostic Description, 
(326-005650-004) 

12.1.12.18 Concept/32 and Virtual Memory Diagnostic Executive Program 
(CN.DXP.L) Diagnostic Description, (326-005670-201) 

12.1.12.19 Concept/32 and Virtual Memory Multiport Memory (CN.MPM.D) 
Diagnostic Description, (326-005680-100) 

12.1.12.20 Concept/32 and Virtual Memory Interval Timer (CV.ITD.D) Diagnostic 
Description, (326-005690-200) 

12.1.12.21 High-Speed Disc Processor (DP.DPD.H) Diagnostic Description 
(326-005990-103) 

12.1.12.22 High-Speed Disc Processor Media Verification (DP.MVP.G) Diagnostic 
Description (326-006000-102) 

12.1.12.23 Concept32T and Virtual Memory Level One Diagnostic Description 
Manual (326-006030-201) 

12.1.12.24 General Memory (SB.GMD.B) Diagnostic Description 
(326-006140-001) 
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SECTION 12 HARDWARE REFERENCE MANUALS (cont)

12.1.13 Handbooks 
12.1.13.1 MPX-32. Desk Reference, Revision 3 (338-001550-000) 
12.1.13.2 Gould Microfiche Users Guide 

12.- Acoplan 
12.- Acopian VTDIS-160 Dual Output Power Supplies 

12.- Applied Technical Systems 
12.- RM-23 Module Drawing No. 01013 
12.- Victoreen R45, R46, R47, R49, R53, Panel Assemblies 

12.- Astro-Med, Inc.  
12.- Operation and Service Manual MT-9500 

12.- MT-9500/MT-8800 Host-Control Operations Manual 

12.- Aydin Controls 

12.- 5115A Display Editor/Keyboard User's Manual (130-5115-003) 

12.- 5115/A5116 Display Editor, Operation and Maintenance Manual (150-6010-011A) 

12.- 5215A/5215 Display Generator, Communication Programming Manual 
(150-6040-004) 

12.- 5215 Display Generator, Firmware Microcode Listings (150-6040-007) 

12.- Aycon 15 Color Graphics System 521 5A Display Generator, Dot Addressable Channel 
Set Installation and Programming, User's Guide (150-6040-014) 

12.- Aycon 15 Color Graphics System 521 5A Display Generator, Operations and 
Maintenance Manual (150-6040-031) 

12.- Slow-Scan Analog Patriot Series, High-Resolution Color Monitors, Operation and 
Maintenance (150-8800-001) 

12.- Aycon 15 Color Graphics System, 5215A Display Generator, Engineering Drawings 
(150-6040-015) 

12.- 5115/511SA Keyboard Engineering Drawings (150-6010-025) 

12.- Addendum to 5115/5115A Display Editor, Engineering Drawings (1 50-6010-015) 

12.- Model 5217A Eng. Dwg. (150-6046-005) 

12.- Addendum to 5217A Single-Channel Display Generator, Self Test User's Guide 
(150-6046-024) 

12.- Black Box Corp.  

12.- Modem Splitter 3- or 6-Port (TL0731TI074) 

12.- Communications Adapter Plus (CAP) (CMA01) 

12.- Bristol Babcock 

12.- SLC 3700 Configurator Models 3775-1 OA and 20A Instructions (B2909) 
12.- Bristol Division of ACCO 

12.- Dynamaster One-Pen & Two-Pen Strip - Chart Recorders Series 550 Instructions 
(P12550-A) 

12.- Bruning 

12.- Zeta 8/824/887 Digital Plotter Maintenance Manual (431-074) 

12.- Carroll Touch
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12.- Infared Smart-Frame Programmer's Guide
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SECTION 12 HARDWARE REFERENCE MANUALS (cont) 

12.- Climatronics Corp.  
12.- Digital Meteorological Display Manual (PN 101836) 

12.- Computer Products 

12.- Engineering Design Specification for 64 Conductor Twist-N-Flat Cable Assembly Dwg.  
No. AE-314-5096 

12.- Informational DrawingoModiflcation Instructions Mod Kit, Mufti-Drop Conn for GCI 
Cable AH-10105029 

12.- Technical Manual ASL5060/ALS5070 Simulator Host Interface System 
(980-0070-093C) 

12.- User Guide ASL9050 Series Software for the Advanced Simulator Linkage System 
(980-0880-001 E) 

12.- Technical Manual ASLS010/10 Universal Programmable Input/Output Subcard 
(980-0022-025A) 

12.- . Technical Manual ASL5030/1 0, ASL5030/11 and ASL5030/12 Digital Programmable 
Input/Output Subcards (980-0021-321 E) 

12.- Technical Manual ASLSO20/ASL5050 Remote Input/Output Processor System 
(980-0070-100C) 

12.- User Manual ASL5170/15 VME 6U Global Communication Interface (980-0022-042) 

12.- Conrac Display Products 

12.- Installation, Operation, and Maintenance Manual Model 7211 RGB Color Monitor 
(IB-106517-999) 

12.- Control Data Corporation 

12.- CDC Storage Module Drive, BK6XX, BK7XX, Installation and Checkout, General 
Maintenance Information, Preventative Maintenance, Tests and Adjustments, Trouble 
Analysis, Repair and Replacement, Volume 1 (83322310) 

12.- CDC Storage Module Drive, BK6XX, BK7XX, General Description, Operation, Theory 
of Operation, Discrete Component Circuits, Hardware Reference Manual (83322320) 

12.- CDC Storage Module Drive, BK6XX, BK7XX, Diagrams, Wire Lists, Parts Data, 
Volume 2 (83325380) 

12.- Guide for Disk Drive Operator, 9764/9766 SMD's (83323780) 

12.- Dataproducts 

12.- 300 LPM600 LPM/1 000 LPM Acoustic Cabinet Line Printers, Maintenance Guide 
Vol. I (DpC267788A) 

12.- 300 LPM/600 LPM/1000 LPM Acoustic Cabinet Line Printers, Maintenance Guide 
Vol. II (DpC267788A) 

12.- Dalight 

12.- Dialight Instruction Sheet (5100-127-0244-00) 

12.- Digitec Corp 
12.- Digtec Model 2210 Multimeter 

12.- DigftecA, 1O-280A Series, Intelligent Digital Panel Meters Voltmeter/Ammeter Models, 
Models 2810A, 2811A, 2812A, and 2820A (P/N 88-02800A-01, Rev. E-1) 

12.- Durgin & Browne Incorporated 

12.- Applications, Installation and Operating Manual Preset Timer (AM-4020) 

12.- Dynalantic Corp.  
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12.- User Manual Dynalantic Synchroscope (P/N D232D41010-1)
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SECTION 12 HARDWARE REFERENCE MANUALS (cont) 

12.- Electronic Resources (Division of Whittaker) 

12.- Neuron Model 127 Series Pulse Driven, Presettable Counters 

12.- Micro-Fitted Electronic Control Systems, Wand' Video Controller 

12.- Fluke 

12.- Fluke, 2280 Series Data Logger Service Manual (P/N 758250) 

12.- 2280 Series Data Logger User Guide (P/N 758276) 

12.- 2280 Series Advanced Data Logger, Getting Started, A Guide for
New Users (P/

N 737320) 

12.- 2280 Series Data Logger System Guide (P/N 758292) 

12.- Foxboro 

12.- Instruction Book. DP 202-100, MI 202-100, PL 202-100 (Book No. 3003) 

12.- Instructions, Installation, Operation, Maintenance (Book No. 2202) 

12.- Instructions, Installation, Operation, Maintenance (Book No. 01728) 

12.- Instruction Book, Installation, Operation, Maintenance, Programming, (Book No. 2203) 

12.- Frame Technology Corporation 

12.- Installing FrameMaker (41-00324-01) 

12.- FrameMaker 2.1 Notes (45-00451-00) 

12.- Creating Tables with FrameMaker (41.00400-00) 

12.- Adding Postscript Fonts to FrameMaker (41-00445-00) 

12.- FrameMaker 1.0 Reference Manual (41-00100-01) 

12.- FrameMaker 1.0 User's Manual (41-00122-0) 

12.- Hewlett Packard 

12.- 5201L Scaler-Timer Operating and Service Manual (02279-1) 

12.- Imprimis Technology Incorporated 

12.- Imprimis Sabre Eight-Inch Module Drive, PABA1, PA8D1, PA8A2, PASD2, General 

Description Operation Installation and Checkout Parts Data, Hardware Maintenance 

Manual Vol. 1 (83325410) 

12.- Imprimis Sabre Eight-Inch Module Drive, PASAI, PASD1, PASA2, PASD2, General 

Maintenance Information Trouble Analysis Repair and Replacement Hardware 

Maintenance Manual Vol. 2 (83325420) 

12.- Imprimis Sabre Eight-Inch Module Drive, PASAl, PA8D1, PA8A2, PA8D2, Diagrams 

Hardware Maintenance Manual Vol. 3 (83325430) 

12.- Leeds and Northrup Instruments 

12.- Leeds and Northrup Instruments Speedomax 165 and 250 Series Recorders 1-Pen, 

2-Pen, Multipoint Operator's and Service Manual (177976, Rev. L) 

12.- Leeds and Northrup Speedomax H+W Manual Multipoint Recorders (177304) 

12.- Speedomax 165 and 250 Series Multipoint Recorders Operator's Manual (177974, 

Rev. Ni) 

12.- Speedomax 430 Series Recorders (Model 431-436 Incl.) Directions (177821. Rev. Cl) 

12.-- Speedomax IOOH Series Recorders Operator's Manual (27728 Rev. C3)
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SECTION 12 HARDWARE REFERENCE MANUALS (cont)

12.- LFE Corporation 

12.- Repair and Modification Manual Digital Panel Instrument Model 4443 (958-7) 

12.- Repair and Modification Manual 4400 Sedes Range Manual (958-14) 

12.- Liebert 

12.- Liebert Dataware Installation Manual 50-150 kVA (SL-20144) 

12.- Moore Industries 

12.- Instruction Manual SCT Signal Converter (146-701-00E) 

12.- User's Manual IPT Current-To-Pressure Transmitter (170-701 -OOD) 

12.- Moore Products 

12.- Service Instructions M/P Control Stations "P53" Remote - Set Circuit (SD524P53T) 

12- Pine Instrument Co.  

12.- Bentley-Nevada Interface Drawing No. AB06BENT 

12.- Rochester Instruments Systems 

12.- ET-1215 Dual Current/Voltage Alarm with Fixed Deadband (A-1067-593) 

12.- Seko Instruments 

12.- Seiko Instruments CH-5300 Color Hardoopier Maintenance Procedures (C2-MMP01) 

12.- CH-Sun Color Printer Interface User's Guide (C2-MUG08) 

12.- Sorensen 

12.- SLC Series Modular Switching Power Supplies Operating Manual 

12.- Instruction Manual OSA Series Narrow Range Power Supplies (14-6070) 

12.- Instruction Manual PTM Series Narrow Range Power Supplies (586729) 

12.- Instruction Manual STM Series Modular DC Power Supplies (587327) 

12.- Instruction Manual STM Modular DC Power Supplies (588063) 

12.- Storage Technology Corporation 

12.- StorageTek, 1960 TU Logic, Document Assembly (PN 91658-5) 

12.- StorageTek, 1960 FCU Logic, Assembly Parts List, (PN 91659-3) 

12.- StorageTek, 1960 Series Tape Subsystem, Field Engineering Maintenance Manual, 
IPC PN Compatibility MMLL (PN91 657-7) 

12.- StorageTek, 2920 Tape Subsystem Maintenance Manual, IPC Compatibility MMLL 
FCD, Vol. 1 (PN 95615-1) 

12.- StorageTek, 2920 Logics, Vol. 2 (PN 95615-1) 

12.- SUN 
12.- Read This First - SunOS Release 4.1/SunOS Release 4.1 PSR A (800-4703-11) 

Open Windows Version 2 End User's Manuals 

12.-- Open Windows Version 2 User's Guide (800-4930-10) 

12.-- DeskSet Environment Reference Guide (800-4929-10) 

12.-- Open Windows Version 2 Release Notes (800-4910-10) 

12.-- Open Windows Version 2 Installation & Start-Up Guide (800-4899-10) 

Reference Manuals 
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SECTION 12 HARDWARE REFERENCE MANUALS (cont)

12.- SunOS Reference Manual Vol. I, II and 111 (800-3827-10) 

12.- Editing Text Files (800-1754-11) 

12.- Using NROFF & TROFF (800-1755-11) 
12.- Formatting Documents (800-1756-11) 

12.- Global Index (800-4778-10) 
Programmer's Guides 

12.-- Network Programming Guide (800-3850-10) 

12.- System Services Overview (800-3846-10) 
12.-- Programming Utilities & Libraries (800-3847-10) 

12.-- Writing Device Drivers (800-3851-10) 

12.-- STREAMS Programming (800-3826-10) 
12.-- SunView System Programmer's Guide (800-1784-11) 
12.-- 4.1 Pixrect Reference Manual (800-4835-10) 

12.-- C Programmer's Guide (800-3844-10) 
12.-- Sun-3 Assembly Language Reference (800-3807-10) 

12.- Sun-4 Assembly Language Reference (800-380-10) 
12.- A RISC Tutorial (800-1795-10) 
12.-- Porting Software to SPARC Systems (800-179-10) 
12.- Debugging Tools Manual (800-3849-10) 
12.-- SunVew Programmer's Guide (800-1783-11) 
12.-- SunView 1.80 Update Appendix (800-4738-10) 

User's Guides 
12.- SunDiag User's Guide (800-381 8-10) 
12.-- SunOS User's Guide: Basic Troubleshooting (800-3834-10) 

12.-- SunOS User's Guide: Customizing Your Environment (800-3835-10) 
12.-- SunOS User's Guide: Getting Started (800-3830-10) 
12.- SunView User's Guide (800-3831-10) 
12.-- SunOS User's Guide: Doing More (800-3833-10) 

System Administration Manual 

12.- System & Network Administration (800-3805-10) 

Release Manuals 
12.-- Roadmap to SunOS Manuals (800-5588-10) 

12.-- SunOS 4.1.1 Release Manual (800-5480-10) 

12.- Installing the SunOS (800-5558-10) 

12.-- Quick Install (800-5570-10) 
12.- Sun Microsystems Hardware Installation Manual for the SUN-3/260 Workstation 

(800-1528-05) 
12.- Sun Microsystems Field Engineer Handbook Set (851-1020-03) 
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SECTION 12 HARDWARE REFERENCE MANUALS (cont)

12.- Tektronix 
12.- 4632 Hard Copy Unit Service Manual (070-168-04) 

12.- Tektronix 4693DX Color Image Printer Device Driver (070-448-01) 

12.- Televide Systems, Inc 

12.- 9220 Video Display Terminal, Operator's Manual (131977-00) 

12.- Televideo 9220 Video Display Terminal Maintenance Manual (131979-00) 

12.- Texas Instruments 

12.- Tigraph 200A User's Manual (2493502-0001) (Esterline Angus Instrument Corp.) 

12- Tracor Westronics 

12.- Instruction and Maintenance Manual, D5E 

12.- Instruction and Maintenance Manual D11 E 

12- Unholtz-Dickie Corporation 

12.- Vibration Test Equipment Operating and Servicing Instructions Model 111 2H(O) Signal 
Conditioner

12.- Veeder-Roc 
12.

12.- Victoreen, Ir

It 

Installation, Operation and Service Instructions Series 7984 Predetermining Counter/ 
Totalizer 115 Vac (FS576013-075) 
nc.

12.- Installation, Operation, and Maintenance Instruction Manual High Range Simulator 
Model 876A-1 -S8 (PN 876A-1 -8-1) 

12.- Installation, Operation, and Maintenance Instruction Manual Simulator Model 
856-10-S3 (PN 856-10-S3-1) 

12.- Installation, Operation, and Maintenance Instruction Manual Simulator Model 
859-1-71-S2 (PN 859-1-71-S2-1) 

12.- Installation, Operation, and Maintenance Instruction Manual Simulator Model 879-1-S4 
(PN 879-1-S4-1) 

12.- Installation, Operation, and Maintenance Instruction Manual Simulator Dual Display 
Panel Simulator Model 832331-301 (PN S83233L301 -1) 

12.- Installation, Operation, and Maintenance Instruction Manual Simulator Display Panel 
Simulator Model 83233L401 (PN S83233L401-1) 

12.- Installation, Operation, and Maintenance Instruction Manual Simulator Dual Display 
Panel Simulator Model 19043E30-1 (PN S1 9043E30-1)

12.- Westinghouse 

12.- Westinghouse, Combustion Control Div., Optimac Electronic Recorder (B 104-601) 

12.- Yokogawa Corporation of American 

12.- Instruction Manual Model SIHK Indicator (with alarm) Yew Series 80 (IM 1B4B8-01 E) 

12.- Instruction Manual Models SLCD-1 51, -171, -251, -271 (style E) Indicating Controller 
Yew Series 80 (IM 1B4C1-03E) 

12.- Technical Manual Expert Set-Turning Controllers Yew Series (TI-IB4CO-01 E) 

12.- Wang Laboratories 
12.- The Wang Professional Computer, Printer Support Diskette Release 6.0, Customer 

Software Release Notice (715-1604) 

12.- The Professional Computer, Printer Software Administration Guide (715-0693A) 
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12.- The LCS1 5 Printer with Desktop Systems Overview (715-1179) 
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SECTION 12 14ARDWARE REFERENCE MANUALS (cont) 

12.- Model LCS1 5 Printer User's Manual (715-0556) 

12.- LCS1 5 Software User's Guide (715-0832) 

1 2.-The Wang Desktop Computer Systems Software License Agreement (715-054 IA) 

CON MASTER INDEX Rev 3(wvb) Page 34 of 61 

CR1991 Weslinghouse 
Electric Corp.



SECTION 13 HANDBOOKS

Modeling Techniques Handbook (See attached for a detailed Table of Contents) 

Instructor System User's Guide 

Instructor System Programmer's Handbook 

Simulator Software Maintenance Guide 

13.4.1 Rebuild Procedure for Con Ed Simulator Main Computer System 

Maintenance Handbook for Westinghouse Simulator Systems 

Gould 32/97 Diagnostic Handbook 

Design and Maintenance of the Configuration Management System (CMS) 

Instructor System Graphics Building Guide 

Software Configuration Control System (SCSS) User's Guide 

Simulator Control Panel Diagnostic Manual
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TABLE OF CONTENTS 

SIMULATOR DEPARTMENT 
MODELING TECHNIQUES HANDBOOK 

INTRODUCTION TO SIMULATOR MATH MODELING 

1. Introduction 

2. Overview of Power Plant Simulation 
A. Mathematical Simulation 

B. Model Categories 
* Static Versus Dynamic Models 

* Mechanistic Models Versus Empirical Models 

* Deterministic Models Versus Stochastic Models 

* Discrete Versus Continuous Simulation 

* Real-ime Versus Non-Real-Time 

C. General Features of Real-Time Simulation Model Behavior 

D. Categories of Power Plant Systems 

3. The Simulator Task 
A. Introduction 

B. Gould System Software 

C. Simulator Executive Program 

D. Control Panel Input/Output Handlers 
" Digital Input Handler 

• Analog Input Handler 
" Digital Output Handler 

" Analog Output Handler 

E. Component Handler Software 

F. Plant System Models 

G. Instructor System Software 

H. Diagnostic Aids 
" Computer Hardware Diagnostics 
" Panel Diagnostics Software 
" Online Debugging Software 

II. STANDARDS AND PRACTICES FOR SIMULATOR MODELING 

1 Standards and Conventions 

A. General Project Naming Conventions 

B. General Computer Systems 

C. Directory and File Naming Conventions 
" Computer Directories 

" Model Naming Conventions 
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• Handler Naming Conventions 

" Piping and Instrumentation Diagram Conventions 

D. Naming Convention of Variables 
* Mathematical Model Variables 

• Component Handler Variables 
* Control Panel Input/Output Signal Variables 

* Special Function Handlers 
- Instrumentation Channel Handler 

- System Failure Handler 

- Bistable Handler 

- Interlock Handler 

- Plant Performance Parameter Handler 

- Environmental Parameters 

E. Standard Engineering Units 

F. Programming Standards 

; Procedure for Interface Variable Control 

G. Software Documentation Standards 

H. Simulation Fidelity 

* Steady-State and Transient Operation Criteria 
- Steady-State Operation 

- Transient Operation 

2. Programming for Efficient Real-Time Operation 

3. Model Development and Verification Processes 

A. Policies and Procedures 

B. Model Design and Development Process 

• Review of Scope of Simulation 

" Review of Modeling Requirements 
" General Review of Data 

* Model Design 

* Preparation of Critical Design Review Document 

* Critical Design Review 

* Model Implementation 

* Offline Stand-Alone Testing 
* Implementation Design Review 

C. Model Integration and Verification Process 

D. Software Quality Assurance 

Ill. NUMERICAL TECHNIQUES USED IN REAL-TIME SIMULATION 

1. Introduction 

2. Initial Value Problems in Real-ime Simulation (Time Differencing) 

CON MASTER INDEX Rev 3(wvb) Page 37 of 61 
(01991 WestInghouse Electdc Corp.



A. Overview of Techniques for Solving Initial Value Problems 

B. Derivations of Euler's Method by an Integral Technique 

3. Matrix Manipulation and Inversion 

A. Overview of Network Solution Techniques 

B. Gaussian and Gauss-Jordan Elimination 
C. Crout's Method 

D. Gauss-Seidel Iterative Technique 

4. Solution of Nonlinear Equations in Real-Time Simulation 

A. Introduction 

B. Single Nonlinear Equations 

C. Sets of Nonlinear Equations 

5. Techniques for Finding Roots of Polynomials 

A. Convergence Methods 

* Newton's Method 

* Modified Newton's Method 

6. Cubic Splines 

A. Basic Features of Cubic Splines 

B. Generating Cubic Spline Coefficients 

C. Steam Property Library Applications of Splines 

D. Error Analysis 

IV. COMPONENT MODELING 

1. Handler Philosophy and Fundamentals 

A. Introduction 

B. General Description of Specific Handlers 
" Interlock Handlers 

" Component (Logic) Handlers 
- Valve Component Handlers 

- Pump Component Handlers 

- Breaker Handlers 

- CESUBCAL 

- CONPGGEN 

- CONPTABL 

- Auto-Action Program 

" Controller Handler 

* Valve Handler 

* Air-Operated Valve Handler 

* Bistable Handler 

* Alarm Handler 
* Heat Exchanger Handler 
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* Control Valve Handler 
* Pump Handler 
* Instrument Channel Handler 
* Delay Handler 
*Status Light Handler 
* Major Check Valve Handler 
*Safety and Relief Valve Handler.  
*Motor Handler 
*Relay Handler 

2. Process Models for Components 
A. Single Phase Heat Exchanger Process Modeling 

* Assumptions and Simplfications 
* Mathematical Derivation 

B. Pump Process Modeling 
*Assumptions and Simplifications 
* Mathematical Derivation 

C. Valve Process Modeling 
. Assumptions and Simplifications 

* Mathematical Derivation 
D. Motor Process Modeling 

" Assumptions and Simnplifications 
" Mathematical Derivation 

- Induction Motors 
- DC Motors 
- AC Synchronous Motors 

" Motor Bearing Calculations 

" Overcurrent Protection Devices 
E. Controller Handler 

*Assumptions and Specifications 
* Mathematical Derivation 

F. Control Valve Handler 
" Assumptions and Simplifications 

" Mathematical Derivation 
G. Instrumentation Channel Handler 

" Assumptions and Simplifications 

" Mathematical Derivation 
H. Bistable Handler 

" Assumptions and Simplifications 
" Mathematical Derivation 
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I. Major Check Valve Handler 
" Assumptions and Simplifications 

" Mathematical Derivation 

J. Safety and Relief Valve Handier 

" Assumptions and Simplifications 

" Mathematical Derivation 

K. Relay Handler 

L. Alarm Handler 
* Assumptions and Simplifications 

. Mathematical Derivation 

3. Handler Initialization Programs 

V. MODELING TECHNIQUES 

1. Energy Source Systems Models 

A. Reactor Core Model - Fundamental Techniques 

" Introduction 

" Equation Derivation 

- Xenon, Iodine Model 

- Samarium Model 

- Excore Detector Readings 

- Incore Detector Readings 
- Incore Thermocouples 

- Hot Leg Resistance Temperature Detectors (RTDs) 

- Core Thermohydraulics Model 

- Reactor Core Fuel Failure Model 

B. Reactor Core Model (RTC) - Implementation 
. Program Description 

. Simplifications 

. Description of Equations 
- Core Thermohydraulic Module (RTCTAH) 

- Fuel Failure Model 

- Plenum Mixing Model 

- Neutron Kinetics Module (RFLUX2) 

- Decay Heat and Fission Products (RAUXIL) 

. Appendix A.V.1.B 

C. Reactor Core Model (CFM)-Implementation 
• Program Description 

" Simplifications 
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" Description of Equations 

- Radial Decay Heat Model 

- Subroutine CFMPNL 

" Appendix A.V.1 .C 

D. Reactor Core Initialization Process 

2. Single-Phase Fluid Systems Models 

A. Scope of Single-Phase Models 

B. Development of Basic Thermohydraulic Equations 

C. Treatment of Density in Single-Phase Fluid Systems 

D. Proper Nodalization of a Single-Phase Fluid Network 

E. Modeling of Gravity (Elevation) Head 

F. Development of Equivalent Admittance Equations 

G. Determination of Equivalent Admittance Constants 

H. Determination of Proper CL for an Admittance 

I. Development of Proper Model-to-Model Interfacing 

J. Modeling of Various Valve Characteristics 

K. Modeling of Single-Phase Fluid Tank Liquid Parameters 

L. Technique for Concentration Transport 

M. Modeling of Single-Phase Tank Liquid Parameters 

N. Modeling of Gas Space Parameters in Closed Tanks Using the Ideal Gas Law 

0. Modeling of Piping Network Fluid Mass 

P. Modeling of Stratification In Tanks 

0. Modeling of Self-Regulating Pressure Control Valves 

R. Model Interface with the Heat Exchanger Handler 

S. Model Interface with the Pump Handler 

T. Modeling of Compressible Gas Systems as a Single-Phase Network 

U. Library Function Usage in Single-Phase Fluid Models 

V. Model Interface with the Check Valve Handler 

W. Simplified Heat Transfer Calculation Methods for Use in Single-Phase Fluid Models 

3. Equilibrium Multiphase Fluid Systems Models 

A. Introduction 

B. Simplifications and Justifications 

C. Equilibrium Two-Phase Fluid Systems Pressure Equations 

" Pressure Equations in Saturation Condition 

" Pressure Equation for a Solid Tank 

" Solution of the Pressure Equation 

D. Heat Transfer Mechanisms 

" Simple Tanks 

" Heat Exchangers 
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E. Tank Levels 

- Horizontal Cyflindrcal Tanks 

F. Concentration of Nondecaying Species 

4. Non-Equilibrium Multiphase Fluid Systems Models 

A. Containment Model - Fundamental Techniques 

* Introduction 
, System Model Arrangement 

* Fluid Nodes - Flow Links: Concepts 

* Fluid Nodes - Flow Links: General Description 

B. Containment Model - Implementation 

• Program Organization 

* Model Simplifications and Justifications 

* System Conservation Equations 

* Process Models 
* Numerical Solution 
* Physical Properties of Fluids 

* Other Numerical and Utility Routines 

C. Reactor Coolant System Model - Fundamental Techniques 
" Introduction 

" Model Components 
" Interior Fluid Nodes 

* Exterior Ruid Nodes 
• Internal Flow Links 

' Exterior Row Unks 
* RCS Overview 

R RCS Solution 

D. Reactor Coolant System Model (RCS) - Implementation 
" Program Description 

" Special Simulation Items and Interfaces 

* Assumptions 
. Simplifications 

. Description of Equations 
- Mass and Energy Balances Module (RCH) 

- Parameters and Properties Module (RCM) 

- Flow Solution Module (RCW) 
- Interface Module (RCX) 

E. Steam Generator Model 

" Steam Generator Recirculating Flow 
" Steam Generator Homogenized Node Energy Balances 
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• Steam Generator/Main Steam Generator Pressures and Steam Flows 

- Assumptions and Approximations for Calculations of Pressures and Steam 

Rows 

- Steam Generator Pressures and Steam Line Flows 

" Alternative Steam Line Solution Technique 

" Model for Heat Transfer Between Reactor Coolant System and Steam Generator 

- Assumptions and Approximations for the Heat Transfer Calculations 

- Nodalization 

Primary Hot Leg and Cold Leg Temperature Profile 

- Secondary Temperature Profile 

" Heat Transfer to Steam Generator Bundle Nodes 

- Calculation of Heat Fluxes 

- Heat Transfer to Primary Side Nodes 

- Heat Transfer Resistances 

F. Reactor Coolant Pump Model (RCP) 

" Assumptions 

" Simplifications 

" Preliminary Calculations 

5. Electrical Systems Models 

A. Fundamental Techniques 

" Introduction 

" Brief History of Electrical Modeling 

" Electrical Machinery Modeling Techniques 

- Swing Equation - Basics 

- Swing Equation for an Induction Motor 

- Swing Equation for the Diesel Generator 

- Electrical Representation of a Synchronous Machine 

- Direct and Quadrature Axis Coordinate System 

- Modeling Saturation 

- Main Generator/Switchyad Electrical Interface 

- Voltage Regulators, Exciters, and the IEEE 

- Electrical Representation of an Induction Motor 

- Model of a DC Motor 

- Model of an AC Synchronous Motor 

- Various Types of Overcurrent Protection Devices 

- Induction Disk Overcurrent Devices 

- Main Generator, Diesel Generator, and Other Protective Relays 

B. Network Models 

" Introduction 

" Network Theory 

- Derivation of the Mathematical Model 
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- Terminology 

- Derivation of the Transformer Model 

* Electrical Model References, Implicit and Explicit 

6. Instrumentation and Control Systems Models 

A. Introduction 

B. Fundamental Techniques 

" Forward Difference 

" Z-Transform 

C. Algorithm for Basic Control Blocks 

* Filter or Lag Unit 

" Lead Lag Unit 

" Impulse or Rate Unit 

* Typical Control Look 

" Simulation of Logic Elements 

D. Controllers 

• Assumptions and Simplifications 

" Mathematical Derivation 

* Nonlinear Effects and Auto-Manual Transfer 

" Appendix 

7. Radiation Monitoring System 

A. Introduction 

B. Model Summary 

C. All Models Detail 

D. Transport Model 

E. Detector Model 

F. Simplifications and Justifications 

VI. STANDARD LIBRARIES FOR MATHEMATICAL MODELING 

I. A New Steam Property Library 

A. Naming Convention 

B. Derivation 

" Cubic Spline Saturation Line Properties 

" Extrapolation Superheated and Subcooled Steam Properties 

. Basic Cubic Spline Evaluation 

C. Use of the New Steam Property Library 

D. Steam Property Code Size, Speed, Accuracy, Completeness, and Consistency 

E. Installation of the Steam Property Library 

F. Steam Property Function Descriptions 
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SECTION 14 ACCEPTANCE TEST PROCEDURES 

14.1 Integration Tests 

14.1.1 PUMPxx Component Handler Tests 

14.1.1.1 PUMPol 

14.1.1.2 PUMP02 

14.1.1.3 PUMP03 

14.1.1.4 PUMP04 

14.1.1.5 PUMPO5 

14.1.1.6 PUMPO6 

14.1.1.7 PUMP07 

14.1.1.8 PUMPO 

14.1.1.9 PUMP09 

14.1.1.10 PUMPlo 

14.1.1.11 PUMPil 

14.1.1.12 PUMP12 

14.1.1.13 PUMP13 

14.1.1.14 PUMP14 

14.1.1.15 PUMPI5 

14.1.1.16 PUMP16 

14.1.1.17 PUMP17 

14.1.1.18 PUMPI8 

14.1.1.19 PUMPI9 

14.1.1.20 PUMP20 

14.1.1.21 PUMP21 

14.1.1.22 PUMP22 

14.1.1.23 PUMP23 

14.1.1.24 PUMP24 

14.1.1.25 PUMP25 

14.1.1.26 PUMP26 

14.1..1.27 PUMP27 

14.1.1.28 PUMP28 

14.1.1.29 PUMP29 

14.1.1.30 PUMP30 

14.1.1.31 PUMP31 

14.1.1.32 PUMP32' 

14.1.1.33 PUMP33 

14.1.1.34 PUMP34 

14.1.1.35 PUMP35 

14.1.1.36 PUMP36 

14.1.1.37 PUMP37 
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SECTION 14 ACCEPTANCE TEST PROCEDURES (cont) 

14.1.1.38 PUMP38 

14.1.1.39 PUMP39 

14.1.1.40 Intentionally Omitted 

14.1.1.41 PUMP41 

14.1.1.42 PUMP42 

14.1.2 VALVExx Component Handler Tests 

14.1.2.1 VALVE01 

14.1.2.2 VALVE02 

14.1.2.3 VALVE03 

14.1.2.4 VALVE04 

14.1.2.5 VALVE05 

14.1.2.6 VALVE06 

14.1.2.7 VALVE07 

14.1.2.8 VALVE08 

14.1.2.9 VALVE09 

14.1.2.10 VALVE10 

14.1.2.11 VALVE11 

14.1.2.12 VALVE12 

14.1.2.13 VALVE13 

14.1.2.14 VALVE14 

14.1.2.15 VALVE15 

14.1.2.16 VALVE16 

14.1.2.17 VALVE17 

14.1.2.18 VALVEI8 

14.1.2.19 VALVE19 

14.1.2.20 VALVE20 

14.1.2.21 VALVE21 

14.1.2.22 VALVE22 

14.1.2.23 VALVE23 

14.1.2.24 VALVE24 

14.1.2.25 VALVE25 

14.1.2.26 VALVE26 

14.1.2.27 VALVE27 

14.1.2.28 VALVE28 

14.1.2.29 VALVE29 

14.1.2.30 VALVE30 

14.1.2.31 VALVE31 

14.1.2.32 VALVE32 

14.1.2.33 VALVE33 
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SECTION 14 ACCEPTANCE TEST PROCEDURES (cont) 

14.1.2.34 VALVE34 

14.1.2.35 VALVE35 

14.1.2.36 VALVE36 

14.1.2.37 VALVE37 

14.1.2.38 VALVE38 

14.1.2.39 VALVE39 

14.1.2.40 VALVE40 

14.1.2.41 VALVE41 

14.1.2.42 VALVE42 

14.1.2.43 VALVE43 

14.1-.2.44 VALVE44 

14.1.2.45 VALVE45 

14.1.2.46 VALVE46 

14.1.2.47 VALVE47 

14.1.2.48 VALVE48 

14.1.2.49 VALVE49 

14.1.2.50 VALVE50 

14.1.2.51 VALVES1 

14.1.2.52 VALVES2 

14.1.2.53 VALVE53 

14.1.2.54 VALVE54 

14.1.2.55 VALVE55 

14.1.2.56 VALVE56 

14.1.2.57 VALVE57 

14.1.2.58 VALVESS 

14.1.2.59 VALVE59 

14.1.2.60 VALVE60 

14.1.2.61 VALVE61 

14.1.2.62 VALVE62 

14.1.2.63 VALVE63 

14.1.2.64 VALVE64 

14.1.2.65 VALVE65 

14.1.2.66 VALVE66 

14.1.2.67 VALVE67 

14.1.2.68 VALVE68 

14.1.2.69 VALVEe= , 

14.1.2.70 VALVE70 

14.1.3 Software Model Integration Tests 

14.1.3.1 RTC 
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SECTION 14 ACCEPTANCE TEST PROCEDURES (cont) 

14.1.3.2 RCS 

14.1.3.3 CFM 

14.1.3.4 CRF 

14.1.3.5 RCP 

14.1.3.6 RVL 

14.1.3.7 PRT 

14.1.3.8 SGN 

14.1.3.9 SGB 

14.1.3.10 CVC 

14.1.3.11 RHR 

14.1.3.12 SIS 

14.1.3.13 CCW 

14.1.3.14 CNS 

14.1.3.15 CNM 

14.1.3.16 WPS 

14.1.3.17 NSS 

14.1.3.18 SFP 

14.1.3.19 DIM 

14.1.3.20 FPS 

14.1.3.21 MSS 

14.1.3.22 TCA 

14.1.3.23 CFW 

14.1.3.24 AFW 

14.1.3.25 FWH 

14.1.3.26 ASB 

14.1.3.27 ATS 

14.1.3.28 MET 

14.1.2.29 CWS 

14.1.3.30 CAS 

14.1.3.31 HVA 

14.1.3.32 GEN 

14.1.3.33 DSG 

14.1.3.34 SWD 

14.1.3.35 SYN 

14.1.3.36 Intentionally Deleted 

14.1.3.37 GTG 

14.1 .3.38 MGA 

14.1.3.39 SGS 

14.1.3.40 SWS 
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SECTION 14 ACCEPTANCE TEST PROCEDURES (cont) 

14.1.3.41 AWS 

14.1.3.42 DRM 

14.1.3.43 NIS 

14.1.3.44 PCs 
14.1.3.45 PPL 

14.1.3.46 RMS 

14.1.3.47 PSW 

14.1.3.48 SSS 

14.1.3.49 SMM 
14.1.3.50 EPS 

14.1.3.51 Intentionally Omitted 

14.1.3.52 TSI 

14.1.4 Perodic Handler Tests 

14.1.4.1 Pump (PUMPHAND) 

14.1.4.2 Single-Phase Heat Exchanger (HTX) 

14.1.4.3 Motor (MOTHAND) 

14.1.4.4 Valve (VLVHAND) 

14.1.4.5 Safety and Relief Valve (SRV) 

14.1.4.6 Major Check Valve (CHK) 

14.1.4.7 Control Valve (CVH) 

14.1.4.8 Instrumentation Channel (ICH) 

14.1.4.9 Bistable (BST) 

14.1.4.10 Visual Annunciator (ALMHAND) 

14.1.4.11 Status Light (STATHAND) 

14.1.4.12 Controller (CNH) 

14.1.4.13 Plant Protection Relay (RLYFNC) 

14.1.4.14 ime Delay (DELAY) 

14.1.4.15 Degraded Power Function (PWRFNC) 

14.1.4.16 Current and Potential Transformer Output Function (CTPTFNC) 

14.1.5 Interlock Handler Tests 

14.1.5.1 INTKL 

14.1.5.2 INTKLB 

14.1.6 Breakerxx Component Handler Tests 

14.1.6.1 BKR01 

14.1.6.2 BKR02 

14.1.6.3 BKRO3 

14.1.6.4 BKR04 

14.1.6.5 BKR05 

14.1.6.6 BKR06 
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SECTION 14 ACCEPTANCE TEST PROCEDURES (cont) 

14.1.6.7 BKRO7 

14.1.6.8 BKR08 

14.1.6.9 BKRO9 

14.2 Pre-FAT Testing 

14.2.1 Panel Hardware Verification Tests 

14.2.1.1 Annunciators 

14.2.1.2 Nameplates 

14.2.1.3 Meters 

14.2.1.4 Recorders 

14.2.1.5 Status Lights 

14.2.1.6 Controllers 

14.2.1.7 Switches 

14.2.1.7 Miscellaneous Components 

14.2.2 120 Hour Continuous Operations Test 

14.2.3 Hardware Test Equipment and Special Tools 

14.2.4 Noise Simulation Test 

14.2.5 Certification of compliance to codes and standards 

14.2.6 1/0 Diagnostics Tests 

14.2.6.1 I/O System Spare Capacity Test 

14.2.7 Hardware Documentation 

14.2.8 Computer Systems Tests 

14.2.8.1 Computer Hardware Configuration Test 

14.2.8.2 Spare Memory Test 

14.2.8.2.1 Gould Computers Spare Memory Test 

14.2.8.2.2 Sun Computers Spare Memory Test 

14.2.8.3 Duty Cydle Test 

14.2.8.3.1 Gould Computers Duty Cycle Test 

14.2.8.3.2 Sun Computers Duty Cycle Rest 

14.2.8.4 Computer Hardware Diagnostics 

14.2.8.4.1 Self Diagnostic Test 

14.2.8.4.2 Level 1 Macro Test 

14.2.8.4.3 Level 2 Macro Test 

14.2.8.5 Instructor Station Display Response Test 

14.2.9 Voltage and Ground Test 

14.2.10 Display Systems Test 

14.2.11 Communication System Test 

14.2.12 Overtemperature Test 

14.2.13 Emergency Trip Test 
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SECTION 14 ACCEPTANCE TEST PROCEDURES (cont) 

14.3 Westinghouse FAT Tests 

14.3.1 Simulator Control Systems Tests 

14.3.1.1 Instructor System Test 

14.3.1.2 Remote Simulator Control Test 

14.3.1.3 Hardware Diagnostics Test 

14.3.1.4 Instructor Station Display Response Test 

14.3.2 Individual System Tests 

14.3.2.1 Excore Nuclear Instrumentation System (NIS) 

14.3.2.2 Plant Control System (PCS) 

14.3.2.2.1 Steam Dump Control Test 

14.3.2.2.2 Reactor Control Test 

14.3.2.2.3 Feedwater Control Test 

14.3.2.2.4 Pressurizer Pressure Control Test 

14.3.2.2.5 Pressurizer Level Control Test 

14.32.2.6 Rod Insertion Limit Test 

14.3.2.2.7 Steam Generator Water Level Control Test 

14.3.2.3 Plant Protection Logic System (PPL) 

14.3.2.4 Electrical Distribution System (EPS) 

14.3.2.4.1 Equipment/Electrical Supply Bus Connections 

14.3.2.4.2 Interconnecting Breaker Logic 

14.3.2.5 Radiation Monitoring System (RMS) 

14.3.3 Integrated System Tests ANS-3.5,1 985, Section 4.1 

14.3.3.1 Initial Condition Verification and Control Board Lineup Checks 

14.3.3.1.1 Cold Shutdown, BOL 

14.3.3.1.2 Hot Standby, BOL 

14.3.3.1.3 100% Power, BOL 

14.3.3.1.4 100% Power, MOL 

14.3.3.1.5 100% Power, EOL 

14.3.3.1.6 100% Power, Coastdown 

14.3.4 Steady State Drift Test ANS-3.5, 1985, Section 4.1 

14.3.4.1 100% Power, BOL, Eq. Xe.  

Note: Numbers in parentheses correspond to the numbers in parentheses in the indicated section of 

ANS-3.5, 1985.  

14.3.5 Heat and Mass Balance Tests ANS-3.5, 1985. Section 4.1 (2) 

14.3.5.1 100% Power Heat Balance 

14.3.5.2 75% Power Heat Balance 

14.3.5.3 NSSS Mass Balance 

14.3.5.4 BOP Mass Balance 
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SECTION 14 ACCEPTANCE TEST PROCEDURES (cont) 

14.3.6 Startup Tests ANS-3.5, 1985, Section 3.1.1 

14.3.6.1 Core Physics Tests (9) 

14.3.6.1.1 Initial Criticality 

14.3.6.1.2 NIS Overlap Test 

14.3.6.1.3 Rod Worth Test 

14.3.6.1.4 Boron Worth Test 

14.3.6.1.5 Isothermal Temperature Coefficient 

14.3.6.2 Pressurizer Heater and Spray Capability Test (10) 

14.3.7 Normal Operations Tests ANS-3.5, 1985, Section 3.1.1 

14.3.7.1 Plant Heatup from Cold Shutdown Draindown to Hot Standby (1.3) 

14.3.7.2 Reactor Startup (2) 

14.3.7.3 Plant Startup from Zero Power Condition to Full Power Operation (3,5) 

14.3.7.4 Operations at Power (6) 

14.3.7.5 Plant Shutdown from Full Power Operation to Zero Power Condition (8) 

14.3.7.6 Plant Cooldown from Zero Power to Cold Shutdown Condidon (8) 
"14.3.7.7 Plant Recovery from Reactor Trip (4) 

14.3.8 Failure Tests ANS-3.5, 1985, Section 3.1.2 

14.3.8.1 Auxiliary Feedwater System 

14.3.8.1.1 AFW Pump Discharge Header Break (Flex Leak) (10) 

14.3.8.2 Compressed Air System 

14.3.8.2.1 Compressed Air System Header Break (2) 

14.3.8.2.2 Instrument Air Compressor Trip (2) 

14.3.8.3 Component Cooling Water System 

14.3.8.3.1 Leak in Component Cooling Water Pump Suction 
Header (Flex Leak) (8) 

14.3.8.3.2 Thermal Barrier Heat Exchanger Leak (8) 

14.3.8.4 Incore Nuclear Instrumentation 
None 

14.3.8.5 Condensate and Main Feedwater 

14.3.8.5.1 Main Feed Pump Discharge Line Break (OC) (9,20) 

14.3.8.5.2 Loss of Condenser Vacuum (5) 

14.3.8.5.3 Main Feedwater Pump Trip (9) 

14.3.8.6 Containment and Containment HVAC 

None 

14.3.8.7 Containment Spray System Failures 

None 

This test also fulfills Manual Reactor Trip transient for ANS-3.5, Appendix B, Section B.2.2.  

CON MASTER INDEX Rev 3(wvb) Page 52 of 61 
01991 Westinghouse Electric Corp.



SECTION 14 ACCEPTANCE TEST PROCEDURES (cont)

14.3.8.8 Control Rod Drive 
14.3.8.8.1 Stuck Rod (Trippable) 

14.3.8.8.2 Dropped Rod (Stationary Gripper) 

14.3.8.8.3 IRPI Blown Fuse 

14.3.8.9 Chemical and Volume Control 

14.3.8.9.1 Charging Pump Suction Header Leak 

14.3.8.9.2 Charging Line Leak Inside Containment 

14.3.8.9.3 Volume Control Tank Leak 

14.3.8.9.4 Boric Acid Filter Plugs 

14.3.8.9.5 RCP #1 Seal Failure 

14.3.8.9.6 RCP #2 Seal Failure 

14.3.8.9.7 Spurious Opening of MOV-333 

14.3.8.9.8 Charging Pump Speed Controller Failure 

14.3.8.9.9 Charging Pump Reduced Capacity 

14.3.8.10 Circulating Water 

14.3.8.10.1 Condenser Tube Leak 

14.3.8.11 Diesel Generator 
None 

14.3.8.12 Turbine Control 

14.3.8.12.1 Turbine Trip Failure 

14.3.8.13 Electrical Distribution 

14.3.8.13.1 Loss of Station Service Transformer 

14.3.8.13.2 Loss of Unit Aux Transformer 

14.3.8.14 Fire Protection 

14.3.8.14.1 Plant Fire 

14.3.8.15 Feedwater Heaters, Extractions, Drains, and Vents 

14.3.8.15.1 Feedwater Heater Tube Leak (HP) 

14.3.8.15.2 Feedwater Heater Tube Leak (LP) 

14.3.8.16 Main Generator 

14.3.8.16.1 Loss of Main Transformer 

14.3.8.16.2 Generator Trip Failure 

14.3.8.17 Gas Turbine Generator 

None 

14.3.8.18 Heating, Ventilation, and Air Conditioning 

None 

14.3.8.19 Inplant Computer 
None 

14.3.8.20 Meteorological Monitoring 
None
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SECTION 14 ACCEPTANCE TEST PROCEDURES (cont)

14.3.8.21 Main Generator Auxiliaries 
14.3.8.21.1 Core Monitor Failure 

14.3.8.22 Main Turbine, Main Steam 

None 

14.3.8.23 Excore Nuclear Instrumentation 

14.3.8.23.1 Source Range Blown Fuse (21) 

14.3.8.23.2 Source Range Channel High Voltage Failure (21) 

14.3.8.23.3 Intermediate Range Channel Compensating Voltage 

Failure (21) 

14.3.8.23.4 Power Range Channel Summing and Level Amp 

Failure (21) 

14.3.8.24 Nuclear Sampling 

None 

14.3.8.25 Plant Control System 

14.3.8.25.1 Variable Heater Reduced Capacity (18) 

14.3.8.25.2 B/U Group Heater Reduced Capacity (18) 

14.3.8.25.3 TREF Program Failure (17) 

14.3.8.25.4 Rod Speed Dead Band CTL Failure (17) 

14.3.8.25.5 Rod Speed Control Failure (17) 

14.3.8.25.6 Steam Dump Turbine Trip Control Failure (17) 

14.3.8.25.7 Steam Dump Load Rej Control Failure (17) 

14.3.8.25.8 Steam Dump Arming Solenoid Failure (22) 

14.3.8.25.9 Pressurizer Level Programmer Failure (18) 

14.3.8.25.10 S/G Level Programmer Failure (22) 

14.3.8.25.11 Pressurizer Level Controller Failure (18) 

14.3.8.25.12 Feedwater Flow Controller Failure (22) 

14.3.8.25.13 Tavg Bistable Failure (22) 

14.3.8.25.14 Feedwater Isolation Failure (9,23) 

14.3.8.25.15 Wide Range RTD Faiure (22) 

14.3.8.25.16 Wide Range Pressure Failure (22) 

14.3.8.25.17 Pressurizer Level Transmitter Failure (High) (22) 

14.3.8.25.18 Steamline Flow Transmitter Failure (High) (22) 

14.3.8.25.19 Steam Generator Level Transmitter Failure (Low)(22) 

14.3.8.25.20 First Stage Press Transmitter Failure (Low) (22) 

14.3.8.25.21 Feedline Flow Transmitter Failure (Low) (22) 

14.3.8.25.22 S/G Press Transmitter Failure (High) (22) 

14.3.8.25.23 Containment Press Transmitter Failure (High) (22) 

14.3.8.26 Plant Protection Logic 

14.3.8.26.1 Reactor Trip to Turbine Trip Failure (24) 
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SECTION 14 ACCEPTANCE TEST PROCEDURES (cont)

14.3.8.28.2 Inadvertent Reactor Trip-Relay Failure (19) 
14.3.8.26.3 SI Train Failure-Relay (23) 
14.3.8.26.4 Containment Isolation Failure (23) 

14.3.8.27 Pressurizer Relief Tank 

None 

14.3.8.28 Reactor Coolant Pump 
14.3.8.28.1 RCP Locked Rotor (4) 

14.3.8.28.2 RCP Sheared Pump Shaft (4) 
14.3.8.28.3 RCP Trip (Below P-8) 

14.3.8.29 Reactor Coolant System with Pressurizer 
14.3.8.29.1 RCS Control Rod Ejection (I b,c) 
14.3.8.29.2 Steam Generator Tube Leak 

14.3.8.29.3 Loop Flow Transmitter Failure (22) 
14.3.8.29.4 Cold Leg RTD Failure (Narow Range) (22) 
14.3.8.29.5 Pressurizer Spray Valve Failure 

14.3.8.30 Residual Heat Removal 
14.3.8.30.1 RHR Pump Discharge Header Leak (7) 

14.3.8.31 Radiation Monitoring 
14.3.8.31.1 Containment High Activity 

14.3.8.31.2 Plant Vent High Activity 
14.3.8.31.3 High Radioiodine Activity 

14.3.8.32 Reactor Makeup Water 

14.3.8.32.1 RMW Pump Discharge Line Break 
14.3.8.33 Reactor Core 

None 
14.3.8.34 Reactor Vessel Level Indication 

14.3.8.34.1 Sensing Line Leak 

14.3.8.35 Spent Fuel Pool 

14.3.8.35.1 Refueling Range Leak 
14.3.8.36 Steam Generator Blowdown 

None 

14.3.8.37 Steam Generator, Main Steam Header, and Drains 

14.3.8.37.1 Steam Generator Safety Valve Failure (17) 
14.3.8.37.2 Atmospheric Steam Dump Valve Controller Failure (17) 

14.3.8.37.3 Stuck Open Condenser Dump Valve (17) 
14.3.8.38 Service Gas System 

None 
14.3.8.39 Safety Injection System 

None 
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SECTION 14 ACCEPTANCE TEST PROCEDURES (cont)

14.3.8.40 Switchyard 

14.3.8.40.1 138 KV Une Fault (3) 

14.3.8.41 Service Water System 

14.3.8.41.1 Service Water to CCW Leak (7,6) 

14.3.8.42 Synchronizer 

None 

14.3.8.43 Turbine Supervisory Instrumentation 

None 

14.3.8.44 Waste Processing System 

None 

14.3.9 Malfunction Scenario Tests 

14.3.9.1 Loss of All AC Power 

14.3.9.2 Loss of All Feedwater 

14.3.9.3 Natural Circulation Cooldown with Steam Void in Vessel (RVLIS 
available) 

14.3.9.4 SGTR with Loss of Reactor Coolant - Saturated Recovery Desired 

14.3.9.5 Inadvertent Turbine Trip (Maximum power level that does not cause an 
Immediate reactor trip) 

14.3.9.6 RCS Rupture 

14.3.9.7 Main Steamline Break Inside Containment 

14.3.9.8 Main Steamline Break Outside Containment 

14.3.9.9 Simultaneous Trip of Both Main Feedpumps 

14.3.9.10 Simultaneous Closure of All Main Steam Isolation Valves 

14.3.9.11 Simultaneous Trip of Ali Reactor Coolant Pumps 

14.3.9.12 Maximum Rate Power Ramp 100% to 75% to 100% 

14.3.9.13 LOCA with Blackout 

14.3.9.14 Pressurizer PORV Stuck Open Without High Head SI 

14.3.9.15 Turbine Trip 
14.3.9.16 Loss of Instrument Air 

14.3.9.17 Main Generator Trip 

14.3.9.18 Main Feedline Break Inside Containment 

14.3.9.19 Main Feedline Break Outside Containment 
14.3.9.20 Fuel Clad Failure 

14.3.9.21 Loss of Condenser Vacuum 

14.3.9.22 Loss of Shutdown Cooling (All RHR Pumps Trip) 

14.3.9.23 Manual Reactor Trip 

14.3.9.24 RCP Trip at 100% Power 

14.3.9.25 Reactor Fails to Trip (ATWS) 

14.3.9.26 Loss of Service Water (ALL SWS Pumps Trip) 
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SECTION 14 ACCEPTANCE TEST PROCEDURES (cont)

14.3.9.27 Loss of CCW (All CCW Pumps Trip) 

14.3.9.28 Loss of Protective System Channel 

14.3.9.29 Stuck Rod 

14.3.9.30 Dropped Rod (Moveable Gripper) 

14.3.9.31 Logic Cabinet Urgent Failure 

14.3.9.32 Improper Bank Overlap 

14.3.9.33 Uncontrolled Rod Motion 

14.3.9.34 Uncoupled Rod 

14.3.9.35 Plugged Boric Acid Filter 

14.3.9.36 Pressurizer Pressure Controller Failure 

14.3.9.37 Power Range Channel Failure 

14.3.9.38 Intermediate Range Channel Failure 

14.3.9.39 Source Range Channel Failure 

14.3.9.40 Pressurizer Level Transmitter Failure (Low) 

14.3.9.41 Steam Generator Level Transmitter Failure (High) 

14.3.9.42 First Stage Pressure Transmitter Failure (High) 

14.3.9.43 Feed Flow Transmitter Failure (High) 

14.3.9.44 Steam Generator Pressure Transmitter Failure (Low) 

14.3.9.45 Steam Flow Transmitter Failure (Low) 

14.3.9.46 Hot Well Level Controller Failure 

14.3.9.47 AFW Pump Trip 

14.3.9.48 SIS Pump Trip 

14.3.9.49 Loss of 6.9 KV Bus 

14.3.9.50 Loss of 480 V Bus 

14.3.9.51 Loss of 125 VAC Bus 

14.3.9.52 Loss of 120 VDC Bus 

14.3.9.53 Loss of Station Aux Transformer 

14.3.9.54 Diesel Generator Trip 

14.3.9.55 Charging Line Leak Outside Containment 

14.3.9.56 Pressurizer PORV Failure 

14.3.9.57 Pressurizer Safety Valve Failure 

14.4 Con Edison FAT Tests 

The Con Edison FAT will be a repeat of the tests in sections 14.2.8.2. 14.2.8.3. 14.3.3, 14.3.4, 
14.3.5, 14.3.6, 14.3.7 and 14.3.9.  

14.5 On-site Tests 

The on-site tests will be a repeat of the tests in sections 14.2.2, 14.2.4, 14.2.5, 14.2.8, 14.2.9, 
14.2. , 14.2.11, 14.3.3 and 14.3.7.  

14.5.1 90 Day Availability Test 
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SECTION 15 DESIGN DATABASE REPORT 

Output of CMS Database.
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SECTION 16 FAILURE DESCRIPTIONS 

16.1 System Failures 
16.1.1 Auxiliary Feedwater 

16.12 Compressed Air 

16.1.3 Component Cooling Water 

16.1.4 Incore Nuclear Instrumentation 
16.1.5 Condensate and Main Feedwater 

16.1.6 Containment and Containment HVAC 

-16.1.7 Containment Spray 

16.1.8 Control Rod Drive 
16.1.9 Chemical and Volume Control 

16.1.10 Circulating Water 

16.1.11 Diesel Generator 

16.1.12 Turbine Control 

16.1.13 Electrical Distriution 

16.1.14 Fire Protection 
16.1.15 Feedwater Heaters, Extractions, Drains and Vents 

16.1.16 Main Generator 
16.1.17 Gas Turbine Generator 
16.1.18 Heating, Ventilation and Air Conditioning 

16.1.19 Inplant Computer 

16.1.20 Meteorological Monitoring 

16.1.21 Main Generator Auxiliaries 

16.1.22 Main Turbine, Main Steam 

16.1.23 Excore Nuclear Instrumentation 

16.1.24 Nuclear Sampling 

16.1.25 Plant Control 

16.1.26 Plant Protection Logic 

16.1.27 Pressurizer Relief Tank 

16.1.28 Reactor Coolant Pump 

16.1.29 Reactor Coolant System and Pressurizer 
16.1.30 Residual Heat Removal 

16.1.31 Radiation Monitoring 
16.1.32 Reactor Makeup Water 

16.1.33 Reactor Core 
16.1.34 Reactor Vessel Level Indication 

16.1.35 Spent Fuel Pool 
16.1.36 Steam Generator Blowdown 

16.1.37 Steam Generator Main Steam Header, and Drains 

16.1.38 Service Gas 
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SECTION 16 FAILURE DESCRIPTIONS (cont) 

16.1.39 Safety Injection 

16.1.40 Switchyard 

16.1.41 Service Water 

16.1.42 Synchronizer 

16.1.43 Turbine Supervisory Instrumentation 

16.1.44 Waste Processing 

16.1.45 Auxiliary Turbines 

16.1.46 City Water 

16.1.47 Digital Impact Monitor 

16.2 Component Failures 

16.2.1 Circuit Breakers 

16.2.2 Valves 

16.2.3 Pumps 

16.2.4 Heat Exchangers 

16.2.5 Bistables 

16.2.6 Transmitters and Controllers 

16.2.7 Relays 

16.2.8 Motors
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SECTION 17 SIMULATION INSTALLATION SERVICES 

17.1 Training Facility Specification
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ATTACHMENT E2-F 

Training Module List 
[Existing Simulator Module Index]



ATTACHMENT E2-F 
SIMULATOR MODULE INDEX 

SIMULATOR TRAINING SCENARIOS 

PERFORM THE REQUIRED IMMEDIATE ACTION STEPS IN E-0 FOR AN SI 

PERFORM THE REQUIRED ACTIONS IN E-0 TO DIAGNOIS A RCS LOCA 

PERFORM THE REQUIRED ACTIONS IN E-0 TO DIAGNOIS A SGTR 

PERFORM THE REQUIRED ACTIONS IN E-0 TO DIAGNOIS A SECONDARY LOSS 
OF COOLANT 

PERFORM THE REQUIRED ACTIONS IN E-0 FOR A REACTOR TRIP WITH NO SI 

PERFORM REQ ACT FOR NAT CIRC C/D W/STM VOID (W/RVLIS) lAW ES-0.3 

PERFORM THE REQUIRED ACTIONS IN E-0 TO DIAGNOSE AN INADVERTANT SI 

PERFORM REQ ACT FOR NAT CIRC C/D W/STM VOID (W/ RVLIS) lAW ES-0.4 

PERFORM REQ ACT FOR COLD LEG RECIRC ES-1.3 

PERFORM REQ ACT FOR HOT LEG RECIRC ES-1.4 

PERFORM REQ ACT FOR POST S/G COOLDOWN WITH BACKFILL lAW ES-3.1 

PERFORM REQ ACT FOR POST S/G COOLDOWN WITH BLOWDOWN lAW ES-3.2 

PERFORM REQ ACT FOR POST S/G COOLDOWN WITH STEAM DUMP lAW ES
3.3 

PERFORM REQ ACT FOR RECOVERY FROM LOSS OF ALL AC W/SI lAW ECA 0.2 

PERFORM REQ ACT FOR LOSS OF EMERGENCY COOLANT RECIRC lAW ECA
1.1
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PERFORM REQ ACT FOR UNCONTROLLED DEPRESS OF ALL S/G lAW ECA-2.1 

PERFORM REQ ACT FOR SGTR W/LOCA SUBCOOLED RECOVERY DESIRED 
ECA-3.1 

PERFORM ACTIONS FOR A SMALL LOCA lAW ES-1.2 

PERFORM REQUIRED ACTIONS FOR A REACTOR TRIP lAW ES-0.1 

PERFORM REQUIRED ACTIONS FOR A STEAM GENERATOR TUBE RUPTURE 
lAW E-3 

PERFORM REQ ACT FOR SGTR W/LOCA SATURATED RECOVERY DESIRED 
ECA-3.2 

PERFORM REQUIRED ACTIONS FOR A STEAM LINE RUPTURE lAW E-2 

PERORM REQUIRED ACTION FOR A PLANT H/U FROM <20OF TO >20OF lAW 

POP-1.1 

PERFORM REQUIRED ACTIONS FOR LOSS OF ALL AC lAW ECA-0.0 

PERFORM REQ ACT FOR SGTR W/LOSS OF PRESSURIZER CONTROL ECA-3.3 

PERFORM REQUIRED ACTIONS FOR INADVERTANT SAFEGUARDS ACTUA
TION lAW ES-1.1 

REACTOR STARTUP TO THE POAH lAW POP-1.2
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REACTOR SHUTDOWN lAW POP-3.1 

PERFORM ACTION FOR LOSS OF HEAT SINK lAW FR-H.1 

PERFORM REQUIRED ACTIONS FOR A LOCA lAW E-1 

PERFORM REQUIRED ACTIONS FOR LOCA OUTSIDE CONTAINMENT lAW ECA
1.2 

PERFORM REQUIRED ACTIONS FOR LOSS OF FORCED FLOW/NATURAL CIRC 
lAW ES-0.2 

PERFORM THE REQUIRED ACTIONS FOR A ATWS TAW FR-S.1 

PERFORM REQ ACT FOR RESPONSE TO INADEQUATE CORE COOLING TAW 
FR-C.1 

PERFORM REQ ACT FOR RESPONSE TO DEGRADED CORE COOLING lAW FR

C.2 

PERFORM REQ ACT FOR RESPONSE TO IMMINENT PTS lAW FR-P.1 

PERFORM REQ ACT FOR RESPONSE TO ANTICIPATED PTS lAW FR-P.2 

PERFORM REQ ACT FOR HIGH CONTAINMENT PRESSURE lAW FR-Z.1 

PERFORM REQUIRED ACTIONS FOR A PLANT H/U FROM <350F TO >35OF lAW 
POP-1.1 

PERFORM REQUIRED ACTIONS FOR A PLANT S/U FROM ZERO POWER TO 
20OMW lAW POP-1.3 

PERFORM REQUIRED ACTIONS TO RAISE PLANT POWER TO FULL POWER 

lAW POP-1.3 

PERFORM REQUIRED ACTIONS FOR OPERATION AT POWER lAW POP-2.1 

PERFORM REQUIRED ACTIONS TO S/D PLANT TO ZERO POWER CONDITION 
lAW POP-3.1
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PERFORM REQUIRED ACTIONS TO INCREASE RCS BORON CONC FOR SDM 
lAW POP-3.1/3.2 

PERFORM REQUIRED ACTIONS FOR A PLANT C/D TO LESS THAN 350F lAW 
POP-3.3 

PERFORM REQUIRED ACTIONS FOR A PLANT C/D FROM <350F TO <20OF lAW 
POP-3.3 

MONITOR THE CRITICAL SAFETY FUNCTION STATUS TREES 

PERFORM THE REQUIRED ACTIONS TO RESPOND TO CONTAINMENT FLOOD

ING lAW FR-Z.2 

PERFORM REQ ACTIONS/RECOVER FROM A DROPPED ROD 

MITIGATE THE CONSEQUENCES OF A CONTINUOUS ROD WITHDRAWAL/IN
SERTION 

PERFORM REQUIRED ACTIONS FOR FAILURE OF CONTROL BANKS TO MOVE 

PERFORM REQUIRED ACTIONS FOR ROD MOTION OUT OF SEQUENCE 

COOLDOWN THE RCS 

PERFORM REQ ACTIONS/OPERATE THE RCS WITH HIGH RADIOACTIVITY 

PERFORM REQ ACTIONS/OPERATE THE RCS WITH EXCESSIVE LEAKAGE 

START AN RCP 

STOP AN RCP
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PERFORM REQ ACTIONS/RECOVER FROM A SEAL FAILURE 

FILL A RCP SEAL STANDPIPE 

PERFORM THE REQUIRED ACTIONS FOR A LOSS OF AN RCP 

BORATE THE RCS 

DILUTE THE RCS 

LINEUP THE MAKEUP CONTROL SYSTEM FOR AUTOMATIC OPERATION 

OPERATE THE MAKEUP CONTROL SYSTEM IN MANUAL 

START, STOP, AND SHIFT CHARGING PUMPS 

SHIFT LETDOWN ORIFICES 

PERFORM REQ ACTIONS/RECOVER FROM A FAILURE OF THE VCT MAKEUP 
CONTROL SYSTEM 

ESTABLISH EXCESS LETDOWN 

PERFORM REQUIRED ACTIONS FOR AN UNCONTROLLED REACTIVITY ADDI
TION 

TRANSFER CHARGING PUMP FROM MANUAL TO AUTOMATIC CONTROL lAW 
SOP-3.1 

START ADDITIONAL CHARGING PUMPS WHEN WARMUP TIME NOT AVAILABLE 
lAW SOP-3.1 

TRANSFER CONTROL OF OPERATING CHARGING PUMP lAW SOP-3.1 

ESTABLISH/INCREASE LETDOWN FLOW lAW SOP-3.1 

PLACE THE RHR SYSTEM IN SERVICE 

REMOVE RHR FROM SERVICE 

PLACE OPS IN SERVICE 

STARTUP THE CCW SYSTEM
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PERFORM REQ ACTIONS/RECOVER FROM A LOSS OF CCW 

PERFORM REQ ACTIONS/RECOVER FROM CCW INLEAKAGE 

OPERATE THE PRESSURE CONTROL SYSTEM IN INDIVIDUAL MANUAL 

PERFORM THE REQUIRED ACTIONS FOR A WIDE RANGE PRESSURE CHAN
NEL FAILS LOW 

PERFORM THE REQUIRED ACTIONS FOR A WIDE RANGE PRESSURE CHAN
NEL FAILS HIGH 

SHIFT PRESSURE CONTROL FROM AUTOMATIC TO MAIN MANUAL CONTROL 

OPERATE THE LEVEL CONTROL SYSTEM IN MANUAL 

PLACE THE LEVEL CONTROL SYSTEM IN AUTOMATIC 

PERFORM REQ ACTIONS/RECOVER FROM A LEVEL CHANNEL FAILURE (HIGH) 

PERFORM REQ ACTIONS/RECOVER FROM A LEVEL CHANNEL FAILURE (LOW) 

PERFORM REQUIRED ACTIONS FOR MALFUNCTION OF ROD POSITION INDI
CATOR
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PERFORM REQ ACTIONS/RECOVER FROM A SOURCE RANGE FAILURE 

PERFORM REQ ACTIONS/RECOVER FROM AN INTERMEDIATE RANGE FAIL

URE 

PERFORM REQ ACTIONS/RECOVER FROM A POWER RANGE FAILURE 

REMOVE AN EXCORE NI CHANNEL FROM SERVICE 

RECOVER FROM A S/G LEVEL CHANNEL FAILURE (LOW) 

RECOVER FROM A S/G PRESSURE CHANNEL FAILURE (HIGH) 

RECOVER FROM A STEAM FLOW CHANNEL FAILURE (LOW) 

RECOVER FROM A S/G LEVEL CHANNEL FAILURE (HIGH) 

RECOVER FROM A S/G FEED FLOW CHANNEL FAILURE (HIGH) . RECOVER FROM A S/G STEAM FLOW CHANNEL FAILURE (HIGH) 

RECOVER FROM A S/G STEAM PRESSURE CHANNEL FAILURE (LOW) 

RECOVER FROM A S/G FEED FLOW CHANNEL FAILURE (LOW) 

DRAIN THE ACCUMULATORS 

ADJUST ACCUMULATOR PRESSURE 

FILL THE ACCUMULATORS USING THE HHSI PUMPS 

PERFORM REQ ACTIONS/OPERATE THE S/G WITH EXCESSIVE TUBE LEAK
AGE
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PERFORM REQ ACTIONS/RECOVER FROM A HEATER DRAIN PUMP TRIP 

PERFORM REQ ACTIONS/RECOVER FROM A FAILURE OF THE 1ST STAGE 
PRESS INSRT LOW 

STARTUP THE TURBINE 

SYNCHRONIZE THE UNIT TO THE GRID 

CHANGE UNIT LOAD 

SHUTDOWN THE UNIT 

PERFORM REQ ACTIONS/RECOVER FROM A FAILURE OF THE 1ST STAGE 
PRESS INSTR HIGH 

EXCITE THE MAIN GENERATOR 

TRANSFER THE EXCITER FROM DC TO AC CONTROL 

PERFORM REQUIRED ACTIONS FOR EXCESSIVE LOAD DECREASE 

STARTUP THE TURBINE LUBE OIL SYSTEM 

PERFORM REQ ACTIONS/RECOVER FROM A LOSS OF CONDENSER VACUUM
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STARTUP THE CONDENSATE SYSTEM 

SHUTDOWN THE CONDENSATE SYSTEM 

PERFORM REQ ACTIONS/RECOVER FROM A TRIP OF A CONDENSATE PUMP 

PERFORM REQUIRED ACTIONS FOR CONDENSATE SYSTEM HIGH SALINITY 

SHIFT OPERATING MODES OF THE MBFP SPEED CONTROLLER 

STARTUP THE MBFP 

SHUTDOWN THE MBFP 

PERFORM REQ ACTIONS/RECOVER FROM MBFP SPEED CONTROLLER MAL
FUNCTIONS 

PERFORM REQ ACTIONS/RECOVER FROM A MBFP TRIP 

PERFORM REQ ACTIONS/RECOVER FROM A FEED SYSTEM LEAK 

PERFORM REQUIRED ACTIONS FOR LOSS OF FEEDWATER (FRV CLOSURE) 

LINEUP THE AFW SYSTEM FOR NORMAL PLANT OPERATIONS (STANDBY) 

LINEUP CITY WATER TO THE AFW SYSTEM 

CONTROL STEAM GENERATOR LEVELS FROM THE CCR USING THE #22 ABFP 

TRANSFER FROM AUXILIARY FEED TO BYPASS FEED lAW SOP-21.1 

ENERGIZE 6.9 KV FROM 138 KV SYSTEM 

PERFORM REQUIRED ACTIONS FOR LOSS OF OFFSITE POWER
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STARTUP THE CIRCULATING WATER SYSTEM 

PERFORM REQ ACTIONS/RECOVER FROM THE LOSS OF A CIRCULATING WA
TER PUMP 

PERFORM REQ ACTIONS/RECOVER FROM A LOSS OF SERVICE WATER 

PERFORM REQ ACTIONS/RECOVER FROM A LOSS OF INSTRUMENT AIR 

TRANSFER THE 6.9 KV BUSES TO THE UNIT AUX. TRANSFORMER 

TRANSFER THE 6.9 KV BUSES TO THE STATION AUX. TRANSFORMER 

PERFORM REQ ACTIONS/RECOVER FROM A LOSS OF A 480 VAC BUS 

PERFORM THE REQUIRED ACTIONS/RECOVER FOR LOSS OF VARIOUS MCC'S 

PERFORM REQUIRED ACTIONS FOR LOSS OF CONTAINMENT INTEGRITY 

PERFORM REQUIRED ACTIONS FOR LEAK IN VESSEL HEAD O-RING 

PERFORM REQUIRED ACTIONS FOR NARROW RANGE HOT LEG TEMP CHAN
NEL FAILS HIGH 

PERFORM REQUIRED ACTIONS FOR NARROW RANGE HOT LEG TEMP CHAN
NEL FAILS Low 

PERFORM REQUIRED ACTIONS FOR NARROW RANGE COLD LEG TEMP 
CHANNEL FAILS HIGH
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PERFORM REQUIRED ACTIONS FOR NARROW -RANGE COLD LEG TEMP 
CHANNEL FAILS Low 

[END OF LIST]


