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Main Control Room Annunciator Replacement

 Organizations
– DC Cook (Utility)
– Hurst Technology (Utility Agent and A/E)
– Scientech (Vendor)

 Schedule
– Contract Award – Nov 2011
– Unit 1 FAT – Dec 2012
– Unit 1 Simulator Install – Sep 2012
– Unit 1 Plant Install – Apr 2013
– Unit 2 FAT – Jul 2013
– Unit 2 Simulator Install – Sep 2013
– Unit 2 Plant Install – Oct 2013

Project



Main Control Room Annunciator Replacement

 Rochester Instruments Model AN-100
– Original Plant Equipment (circa 1970)
– 23 lampboxes
– 6 logic cabinets
– 3 control room horns

Original System



Main Control Room Annunciator Replacement

 23 Annunciator Units
– Mounted in the vertical control panels
– Composed of “lampboxes”
 Individual lighted windows
 Engraved and colored caps
 Bulls eye indicator lamp
 Mechanical buttons for acknowledgment

– Must acknowledge each alarm individually
 Organized in 10 x 10, 5 x 10, 10 x 5, 4 x 6 and 4 x 12 configurations

Original System



Main Control Room Annunciator Replacement
10 x 10 Original Annunciator Unit



Main Control Room Annunciator Replacement
5 x 10 Original Annunciator Unit



Main Control Room Annunciator Replacement
10 x 5 Original Annunciator Unit



Main Control Room Annunciator Replacement
4 x 6 Original Annunciator Unit



Main Control Room Annunciator Replacement
4 x 12 Original Annunciator Unit



Main Control Room Annunciator Replacement

 6 Logic Cabinets
– Located behind the main control board
– ~1600 field inputs
– Powered from 250 VDC station batteries (non safety)
– Contains
 Field termination wiring
 250 VDC to 125 VDC power supplies
 Annunciator equipment

– Annunciator logic cards (2 channels)
 Ground Fault Detector

Original System (cont.)



Main Control Room Annunciator Replacement

 Audible Horns
– 3 distinct horns
 Based upon Annunciator location in the main control board

– Left side, front or right side

– Master lockout
 Unit Supervisor desk

Original System (cont.)



Main Control Room Annunciator Replacement

 23 Annunciator Units
– Lampboxes replaced with touchscreen monitor and computer
– New 10x10, 5x10 and 10x5 VDUs

 6 Logic Cabinets
– Cabinet body and field termination wiring retained
– Cabinet doors replaced
– 250 VDC input power modified
 New breakers

– Annunciator equipment and power supplies replaced
– Ground Fault Detector Replaced

 Audible Horns
– Existing horns retained
– Master lockout retained

Replacement System



Main Control Room Annunciator Replacement

 23 Annunciator Units
– Fit into existing control panel cutouts
– Clearance with front side control board controls
– Clearance with back side control board supports
– No redundant AC power available
– No location available for computers

Challenges



Main Control Room Annunciator Replacement
10 x 10 Replacement Annunciator Unit



Main Control Room Annunciator Replacement
5 x 10 Replacement Annunciator Unit



Main Control Room Annunciator Replacement
10 x 5 Replacement Annunciator Unit



Main Control Room Annunciator Replacement

 6 Logic Cabinets
– Space behind main control board

Challenges





Main Control Room Annunciator Replacement

 6 Logic Cabinets
– Cabinet had to be retained to retain field termination wiring

Challenges





Main Control Room Annunciator Replacement

 6 Logic Cabinets
– Cabinet depth (~12”)

Challenges





Main Control Room Annunciator Replacement

 6 Logic Cabinets
– Field termination cable interference

Challenges





Main Control Room Annunciator Replacement

 6 Logic Cabinets
– Intermediate field wiring
 Original system only supported one input per annunciator window
 Windows with multiple inputs required inputs to be electrically OR’d

Challenges



Main Control Room Annunciator Replacement

 Project
– Concurrent project with PPC replacement
 Resource conflicts in all organizations

– Change from a pure I&C system to a system with IT components
– Operational requirements were not settled until after installation of 

Unit 1 Simulator
 Caused partial repeat of FAT

– Cyber Security requirements were not settled until after Unit 1 
Installation

– Unit 1 and Unit 2 systems are similar but not identical

Challenges



Main Control Room Annunciator Replacement

 Project (cont.)
– Plant documentation issues
 Multiple errors in existing plant documentation
 Operator Dispatch (Green) Alarms not documented (discovered 

requirement during Operator Interface Test)
– Other plant changes which required Annunciator system changes 

occurring simultaneously

Challenges



Main Control Room Annunciator Replacement

 Installation
– Outage based
– Operations requirement for “temporary” alarm system during 

installation
– Equipment clearance issues
 Had to find right angle connectors for just about every type of 

connections
 Routing of cables to minimize EMI/RFI

– Air Conditioning
 Behind Control Panel

– Some logic cabinets receive minimal room air conditioning cause higher 
cabinet temperatures

 TSC Computer Room
– Loss of A/C multiple times has almost caused system shutdown

Challenges



Main Control Room Annunciator Replacement

 23 Annunciator Video Display Units
– CyberResearch touchscreen monitor
 Custom enclosure containing commercial components
 Pinch plate through hole control board mounting
 Integration of “bullseye” indicator

– Polywell small form factor computer
 Direct 12 VDC power
 Mounted to backside of VDU monitor

– Converted 4 x 6 and 4 x 12 configurations to 5 x 10

Replacement System



Main Control Room Annunciator Replacement

 6 Logic Cabinets
– Replacement Cabinet Doors and new cabinet door offsets
– New Equipment
 125 VDC power supplies

– Equipment power
– I/O whetting voltage

 12 VDC power supplies
– VDU power

 RTP 3000 I/O equipment
– 125 VDC direct digital input cards
 Field inputs

– 24 VDC digital output cards
 VDU bulls eye indicators
 Horn relays

– Analog input card
 PS Monitoring

Replacement System (cont.)



Main Control Room Annunciator Replacement

 6 Logic Cabinets (cont.)
– New Equipment (cont.)
 Network Switches
 Ground Fault Detector

Replacement System (cont.)



Main Control Room Annunciator Replacement

 Network
– Plant Data Network fiber infrastructure added to support both ANN 

and PPC
– Connections to BOP desk and US desk for ANN
– Network switches in back control room for VDUs and Logic 

Cabinets
– Connections to TSC Computer Room
– Annunciator system is an isolated network, no connections to any 

other systems and no connection to the Business LAN

Replacement System (cont.)



Main Control Room Annunciator Replacement

 Server Computers
– HP DL 360
– Located in new cabinet in the new TSC Computer Room

 Workstations
– Control Room
 BOP desk
 Unit Supervisor desk

– TSC Computer Room

Replacement System (cont.)



Main Control Room Annunciator Replacement

 Cyber Security 
– Additional Equipment
 Initially Unit 2 only
 System Log Monitor
 Network Intrusion Detection System

– RJ-45 Port Locks
– USB Port Locks
– Cabinet door alarms
– Network port alarms

Replacement System (cont.)



Main Control Room Annunciator Replacement

 VDU functions
– Augmented Modes
 Disabled

– Disables the alarm window
 Silenced

– Don’t activate alarm horn for this alarm
 Test

– Automatically acknowledge and don’t activate alarm horn
 Normalized Input

– Enable or disable a single field input for alarm windows that have multiple 
inputs.

– Acknowledge All per VDU
 New button to acknowledge all alarms on a VDU rather than individually 

acknowledging them

New Features



Main Control Room Annunciator Replacement

 Control Room Workstations
– Function as backup VDUs
– System Monitoring
 Alarm Summary Display 

– Reports
 All alarms
 All failed inputs
 All silenced / disabled / test alarms

 System Monitoring Function
– Annunciator Trouble Alarm
– Annunciator Failure Alarm

New Features



Main Control Room Annunciator Replacement

 Unit Supervisor Function
– VDU Groups
 Disabled
 Silenced
 Test
 Flags (Notations)

 Maintenance Functions
– Alarm History
– SOE Message History

New Features



Main Control Room Annunciator Replacement

 Multiple Input Alarm Windows
– Previous system required electrically OR-ing inputs
 Caused additional cabinet wiring

– Replacement system supports multiple inputs in software
 Eliminates wiring
 Ability to see which of the multiple inputs triggers the alarm

 Either input state (0 or 1) can be an alarm state

New Features



Main Control Room Annunciator Replacement

 Display Creation
– 23 unique displays at 3 different video resolutions and 2 different 

video orientations

 Database Creation
– Because the original system was not a computer based system, it 

had to be created from scratch

 Temporary Logic Cabinets
– Duplicate cabinets with the same size and field wiring layout as the 

plant cabinets were created
 Support staging of the replacement cabinet doors in Idaho Falls
 Pre termination to length of the I/O wiring cables

Development Process



Main Control Room Annunciator Replacement

 Equipment Testing
– Seismic II/I for VDU monitors and computers
– EMI/RFI for VDU monitors and computers
– EMI/RFI for Logic Cabinet equipment
– “Firestorm”
 More than 900 inputs activated simultaneously

– FAT test
 Each of 1600 field inputs verified
 Each VDU alarm window verified for all states and all operator actions 

(10 days of testing for Unit 1)

Development Process



Main Control Room Annunciator Replacement

 Scientech Factory Staging
– 250 VDC input power
 Acopian 125 VDC and 25 VDC power supplies had significant inrush 

current, significant challenge to powering up all equipment

Implementation Issues



Main Control Room Annunciator Replacement

 100 (10 x 10) or 50 (10 x 5 or 5 x 10) alarms per display
 Tile Color

– Red
– Yellow
– White
– Green

 Annotations
– Compensatory Action
– Emergency Diesel Generator
– Seal-In

 Alarm Types
– Seal-In (clears when the input resets)
– Non Seal-in (clears only when released by operator)

VDU Displays



Main Control Room Annunciator Replacement
VDU Displays



Main Control Room Annunciator Replacement
VDU Displays (Normal Inputs)



Main Control Room Annunciator Replacement
VDU Displays (Alarm Inputs)



Main Control Room Annunciator Replacement
VDU Displays (Indicators)



Main Control Room Annunciator Replacement
Augmented Alarm Modes



Main Control Room Annunciator Replacement
Unit Supervisor Function



Main Control Room Annunciator Replacement
Annunciator Overview Function



Main Control Room Annunciator Replacement



Main Control Room Annunciator Replacement

Questions?


