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1.0 INTRODUCTION

1.1 Document Purpose

This document defines the physical interface between the CF Controls system and mechanical equipment, power equipment, and other systems and components not a part of the CF Controls system. The definition of control functions is included on Process Flow Drawings and Control Diagrams and is not included in this document.

It is intended that proper operation of CF controls be achieved by having both the CF controls system and systems and components not a part of the CF Controls system function in accordance with this document. In that light, Process Flow Drawings (PFD), Control Diagrams, Process and Instrument Drawings (P&ID), software Functional System Documents (FSD), equipment specifications, and design documents for other systems will be reviewed for compliance with this document.

The document is written such that appropriate sections can be copied and pasted into equipment specifications and other documentation. However, each designer is expected to include requirements in a manner that achieves proper operations and/or to request a change to this document when necessary.

1.2 CF Controls System Scope

The Conventional Facilities (CF) Controls system consists of:

1. PCs and EPICS software to support an appropriate Human Machine Interface (HMI)

2. PLC hardware and logic software

3. IOC hardware and EPICS software

4. All cabling to CF Controls equipment racks and workstations (including cabling to sensors and control elements, network communication rooms, interface points to fire alarm; PPS; chiller controls; and other systems, and network drops to the Conventional Facilities Control Center (CFCC).

5. Sensors and field elements not provided as an integral part of CF mechanical and power equipment or other systems

Local controls will be provided and installed by each building general contractor.  Local controls are defined as controls such as room thermostats, sump pump controls, lighting controls, UPS system controls, Diesel Generator controls, and other electrical controls that do not interface with the CF Controls system PLCs or IOCs.

1.3 Implementation

SNS will provide and install all CFCC equipment, activity monitors and gas analyzers.

Sverdrup Technologies (SvT) will provide the following:

1. Title I Design.

2. Title II Design drawings and specifications for sensor procurement, electronics procurement, cabinet fabrication, and installation of all CF controls equipment and cabling.

3. Title II Design drawings and specifications for the site communications backbone cabling and termination patch panels.

4. Procurement and storage of sensors(temperature, humidity, flow, pressure, etc. with calibration manifolds and mounting hardware as required) and control elements (control valves, on/off valves, solenoid valves, etc.) not provided as an integral part of CF mechanical and power equipment or other systems.

5. Procurement of PLC electronics, IOC electronics and HMI PCs located in the field.

6. Cabinet fabrication, Factory Acceptance Testing (FAT) and storage.

7. PLC and EPICS software design.

8. Cabinet field-testing and loop testing after equipment installation.

Knight/Jacobs (KJ) will use SvT Title II Design information to procure a site wide I&C subcontractor. This will be a task order based contract where building General Contractors (GC) will manage the tasks. It is intended that this I&C subcontractor install all equipment, cabinets, and cabling (including cable termination) in the CF Controls System scope, with the following qualifications.

1. All in-line control valves (including associated pneumatic actuators) will be furnished through the I&C contract and installed by the GC piping subcontractor.

2. The GC piping subcontractor shall provide a 3/4-inch thread-o-let where thermo-wells are required for thermometers or temperature sensors.

3. The GC piping subcontractor shall provide a 1/2-inch thread-o-let where pressure gauge connections are required.

4. The GC sheetmetal Subcontractor shall furnish and install all ductwork control dampers, including the associated pneumatic operator.

5. Air Handling Unit control dampers with pneumatic operators shall be furnished with the AHU equipment.

6. The GC sheetmetal Subcontractor shall furnish and install all air flow measuring stations in ductwork and in piping (Target Building).

7. All thread-o-lets shall be plugged or capped to permit hydrostatic testing of the systems.

8. Materials for the thread-o-lets shall match the piping material in which they are being installed (CS or SS).

The I&C subcontractor will also install the site communications fiber-optic and copper backbone cabling (refer to SKETCH – O).  This will include procurement and installation of patch panels (as required) as well as cable termination.

Installation will be considered complete after the I&C subcontractor has performed the following testing: 

1. Testing of building wire and cable per Project Specification 16120.

2. Testing of communication cable per Project Specifications 16129 and 16700.

3. Testing to insure that cabinet grounding is connected and that power is available to the cabinet main disconnect (electronic equipment in the cabinet should not be energized).

4. A calibration check of sensors and actuators to insure that installation activities have not changed the factory calibration (calibration in the field should not be performed).

2.0 REQUIREMENTS

2.1
Cabling

Unless otherwise specified, the interface to the CF Controls System cabling shall be terminals in an appropriate junction box or enclosure. Power and signal cable trays in the Front End building and located on the South side of the Klystron building will be extended to CF Controls racks for CF controls use. All other CF controls cabling will be placed in conduit.

2.2
Systems and Equipment Having No Interface

A conscious decision has been made that the following systems and/or equipment have no interface with the CF Controls system.

1. Accelerator, Target, and Instrument Systems

2. Target Protection System (TPS)

3. Plant Security System

4. Office Network

5. CLO Control System (stand alone control & monitoring system)

6. Energy management controls or metering instrumentation required by 10CFR435.  (Note: The requirements in 10CFR435 apply only to the CLO.)

2.3
Power

Breaker designations will be assigned for CF Controls cabinet power. Cabling from power panel breakers to CF controls equipment will be designed and installed as part of the CF controls system. Two normal power circuits will be needed for each rack, one for convenience receptacles and fans and one for electronics. 

In addition to normal power feeds, UPS/Emergency power will be required for the cabinets in the CFCC and for PLC cabinets that provide control for the target building process ventilation and exhaust systems.  The CFCC and target building process ventilation and exhaust equipment will be provided with emergency power feeds by Knight Advanced Technologies (KAT).  UPS systems will be provided by CF Controls as needed.

2.4
Sensors and Control Elements

Process sensors/transmitters shall be “smart” transmitters using the HART protocol to provide configuration and diagnostic information. Foundation Fieldbus transmitters will not be used.  Analog process measurement and control signals shall be 4-20 mA DC.  Measurement accuracy shall be of +/- 1% of span.  On/Off valves shall have position indication switches. Digital signals shall be dry contacts rated for 24VDC.

Sensors (not root valves or calibration manifolds), control elements (control valves, on/off valves, etc), cabinets, and electronics equipment inside cabinets that have a nameplate beginning with “CF_…..” (the official project device name ) shall be identified by a bar code label located so as to be prominently displayed when installed.  For cabinet equipment the label will be located adjacent to the nameplate.

Where the label cannot be adhered to the item, it shall be on a tag secured adequately to survive shipping.  A copy of the label should also appear on the outside of the packaging or containers used for shipment.  For sensors and control elements a copy of the labels shall be applied to calibration data.

 The label shall contain the sensor or control element tag number or the cabinet/electronics nameplate identification name both as text and encoded as a code 39 bar code. 

The following data will be entered into a MS Access database for component tracking: 

1. The bar code number

2. Device, equipment or tag name and number

3. Purchase order, contract, or blanket ordering agreement number under which it is furnished

4. Supplier’s name, and manufacturer if different

5. Manufacturer’s model number 

6. Manufacturer serial number  

7. Date of manufacture and/or calibration

2.5
Communications Network Backbone

Refer to SKETCH - L for typical PLC Rack cabling.

The fiber backbone system (SKETCH –O) will provide plant wide cabling and Ethernet ports in building communication rooms.  The CF Controls system will provide drop cabling from communications rooms to the CFCC and from communications rooms to PLC and IOC racks for the following connections:

1. Two blue hose cables to each of the three CF Controls IOCs for timing signals

2. One CAT 5e (10 Base T) drop to each CF Controls PLC cabinet to serve as spares

3. One CAT 5e (100 Base T) drop to each of the three CF Controls IOCs for control data

4. One CAT 5e (10 Base T) drop to each of the three CF Controls Rabbit devices that will control power to the CF Controls IOCs and provide an RS-232 connection to the CF Controls IOCs for software maintenance

5. One CAT 5e (10 Base T) drop to each CF Controls PLC for control data

6. One CAT 5e (10 Base T) drop to each CF Controls HMI PC 

7. One ControlNet drop to each CF Controls PLC (copper or fiber)

CAT-5e cables will connect to patch panels in the communication room and directly to outlet boxes or patch panels in the CF Controls cabinets.  The Rabbit device will be supplied by SNS.

2.6
Personnel Protection System (PPS)

Refer to SKETCH -N for typical controls interface associated with PPS.

The PPS shall provide the following control signals to interface with PLCs in the conventional facilities control system.  

1. Digital input – failsafe interlock signal from PPS to shut down fresh air ventilation system in Front-end/Linac Tunnel.

2. Digital input – failsafe interlock signal from PPS to shut down fresh air ventilation system in Ring Tunnel

These control signals shall be cabled from the PPS to the nearest Conventional Facilities PLC I/O rack.  The signals shall be dry contact closures that are compatible with 24V DC control circuits.  Digital loop power will be supplied from the Conventional Facilities PLC cabinet.

The Conventional Facilities Control System shall be programmed such that the Ring Tunnel ventilation system can be operated while the Front-end/Linac Tunnel ventilation is shut down if necessary.  The ventilation system shall not start automatically when the interlocks are cleared.  The operator must start the ventilation system manually from the CF control console when interlocks are cleared.

2.7
Chiller and Condenser Water Controls

Refer to SKETCH - G for typical controls associated with Chilled Water Units.

Refer to SKETCH - U for typical controls associated with Condenser Water and Tower Water.

CF Controls will provide control for the entire cooling tower (tower water and condenser water cells).  CF controls will provide control of all tower fan VFDs, all tower valves, and all tower water pump soft start starters.  Chillers, condenser water pumps, chilled water pumps, and associated valves will be controlled by the Trane Tracer-Summit system. The two systems will interact as follows:

a) The Trane system will provide a signal to the CF Controls system that designates the cooling tower water setpoint that is to be maintained.

b) Moving the swing cell from condenser water to process water will be commanded by the CF Controls system via an operator initiated command from an EPICS screen. When this occurs, the CF Control system will transmit a signal to the Trane system indicating that transfer has occurred. The Trane control system will provide appropriate reaction in the chiller system.

The CF Controls system will provide a 4-20Ma output signal to the Trane system that represents the differential pressure across the chilled water headers in the target building.  
Implementation of this change will be as follows:

a) Trane/Mesa will procure and install all valves for the cooling tower. Trane/Mesa will procure and install any needed I/P positioners with the valves. CF Controls will procure and install solenoid valves and all pneumatic tubing to the valves. CF Controls will procure and install cabling from the valves to a CF controls PLC cabinet.

b) CF controls will procure and install 3 condenser water temperature transmitters and their cabling to a CF Controls PLC cabinet.

c) Transfer of setpoint commands from the Trane system to the CF Controls system, the command to use the swing cell for process water cooling, and other data transfer will be provided by a ControlNet interface.

d) CF controls will procure and install 3 differential transmitters in the tower water headers and the cabling from them to the nearest CF Controls PLC cabinet. These signals will be used to provide operator indications and alarms only. Energizing and de-energizing of tower water pumps will be via manual operator action.

e) CF controls will procure and install one differential pressure transmitter in the target building chilled water headers and cable it to the nearest CF Controls PLC. This signal will be transmitted to the CF Controls PLC in the CUB via ControlNet. A 4-20Ma analog output signal will be provided for use by the Trane system

f) Cabling between the CF Controls PLC cabinet in the CUB to the Trane – Tracer-Summit system will be provided by CF Controls.  

g) All solenoid valves used on the project (including those provided by or controlled by Trane) will be 24 VDC.

Load Shedding – CF Controls will provide chilled water load shedding algorithms that will be used to shed air conditioning (creature comfort) loads when needed to maintain process cooling loads serving technical equipment. These algorithms will involve closing chilled water control valves and/or raising setpoints in air handlers and sending a signal to the CLO system to reduce loads. These algorithms are not needed in early operation and sufficient data does not exist at present to create them.

CF controls will provide one digital output for connection to the CLO system to cause it to start a load sheding algorithm and will provide for two load sheding screens that will list loads and allow operators to shed individual or groups of loads.
Control of Chemical Management Equipment – CF Controls will provide cabling and signal transmission as shown below.

a) Analog inputs (4-20 Ma) from the two chemical management contractor flow transmitters at the tower to the CF Controls PLC at the tower.  

b) Analog output (4-20 Ma) from the CUB PLC to the chemical management system for the two flow signals.

c) Dry contact digital inputs (CF controls PLC will provide 24 VDC loop power) from the chemical management system for control of the pneumatic on/off valves at the tower.  

d) Digital output signals from the CF Controls PLC to CF Controls provided solenoid valves controlling the two chemical management contractor provided pneumatic on/off valves at the tower. (Air lines to the pneumatic valve will be provided by CF Controls). 

Signals will be sent from the CF Controls PLC at the tower to the CF Controls PLC cabinet in the CUB via ControlNet. Cabling from the CF Controls PLC cabinet in the CUB to the Chemical Management System controls panel will be provided by CF Controls

Control of Valve Stroke Speed – Limiting orifices will be provided in solenoid valves to slow the stroke speed of the valves.

2.8
Tower Water Controls 

See section 2.7 for Tower Water Controls

2.9
Power Monitoring

Refer to SKETCH – P1 & P2 for CF Power Monitoring Scheme.

Power monitoring equipment shall obtain the following data (as required) from each primary substation feeder and each unit substation and input it to the Experimental Physics and Industrial Control System (EPICS) based CF Controls Human Machine Interface (HMI) system. Data for items 1 – 8 shall be updated on at least a 1 Hz rate. Waveform capture for the data of item 9 should be triggered by appropriate power parameter set points.

1. AC Current (Amperes) in A, B, and C phase, 3-phase, True RMS, Neutral (N) and Ground (G).  (Accuracy +/- 0.2 %)

2. AC Voltage (Volts) for A-B, B-C, and C-A, Phase Average, A-N, B-N, and C-N, Average Phase to N, and N to G.  (Accuracy +/- 0.2%)

3. Real Power (Watts), Reactive Power (VARS), Apparent Power (VA), for each phase.  (Accuracy +/- 0.4%)

4. Real Energy (WH), Reactive Energy (VARH), Apparent Energy (VAH) for each phase.  (Accuracy +/- 0.4%)

5. Frequency (Hertz).  (Accuracy: small enough resolution to be able to see frequency variations typical to the Oak Ridge area)

6. Current Percent Total Harmonic Distortion (THD) in A, B, and C phase and N.

7. Voltage Percent THD in A-B, B-C, and C-A phase, A-N, B-N, and C-N.

8. Power Factor for both Displacement only 60-cycle fundamental Watts to VA and Apparent total Watts to total VARS including harmonics for A, B, and C phase.  (Accuracy +/- 0.8%)

9. Waveform and frequency distribution for A, B, and C phase and phase to neutral or phase-to-phase voltages as appropriate.

Access to power monitoring data shall provided by a Cutler-Hammer PowerNet PC/OPC Server located in the CFCC.  Data shall be transmitted to the CF controls system via TCP/IP over an Ethernet network that is connected to CF Controls provided EPICS Input/Output Controllers (IOC) and operator workstations.

Equipment status such as diesel generator alarms, UPS alarms and substation alarms will be monitored by the power monitoring system described in Construction Specification 16215.  This system will be provided by CF Electrical and installed by the GC.

2.10
Fire Alarm & Smoke Removal Systems

Refer to SKETCH -N for typical controls associated with Fire Alarm and Smoke Removal Systems.

The Fire Alarm System shall provide the following signals to interface with PLCs in the conventional facilities control system.  

1. Digital Inputs – an input signal from the Fire Alarm Control Panel for each duct smoke detector (DSD) to indicate smoke detector actuation.

2. Digital Input – an input signal from the Fire Alarm Control Panel to initiate operation of the Smoke Removal system in the Linac Tunnel.

3. Digital Input – an input signal from the Fire Alarm Control Panel to initiate operation of the Smoke Removal system in the Ring Tunnel.

These signals shall be cabled from the Fire Alarm Control Panel to the nearest Conventional Facilities PLC I/O rack.  The signals shall be dry contact closures that are compatible with 24V DC control circuits.  Digital loop power will be supplied from the Conventional Facilities PLC cabinet.

The Fire Alarm Control Panel shall include control logic to shutdown HVAC equipment as necessary when smoke is detected by a DSD, and to send control signals to the conventional facilities control system to initiate smoke removal equipment .  The HVAC equipment will be shutdown by hard-wired trip signals connected to the equipment motor control logic in the MCC.  When HVAC equipment operation is required for smoke removal, the Fire Alarm Control Panel logic shall initiate operation by resetting the hard-wired trip signal to the MCC and by sending a smoke removal system start signal to the conventional facilities control system PLC.

2.11
Electric Heater Controls (Specification 15510)

The equipment supplier shall provide the following control signal interface with PLCs in the conventional facilities control system.  

1. Analog Output – 4-20 mA DC setpoint signal from the CF Controls PLC.

The 4-20 mA signal will be a linear representation of the setpoint range (0-100%).  Analog control loop power will be supplied from the CF Controls PLC cabinet.

2.12
VFD Controls (Specification 16484)

The equipment supplier shall provide the following device control and monitoring signals to interface with the conventional facilities control system.  Control of the drive shall be over a DeviceNet network from the CF Controls PLC.

1. VFD input speed command signal.

2. VFD output speed feedback signal

3. VFD input start/stop command signals

4. VFD output fault/alarm signals

Provide an addressable communications module capable of transmitting all data over a DeviceNet network for storage and/or printout.  Reprogramming of the communication module shall not be required when adding a new module to the network.

2.13
MCC Controls (Specification 16481)

Refer to SKETCH - K for typical controls associated with Motor Control Centers.

The equipment supplier shall provide the following device control and monitoring signals to interface with the conventional facilities control system.  Motor control shall be over a DeviceNet network from the CF Controls PLC.

1. On-Off and Reset control functions

2. Status (ON, Off, Tripped, No Response)

3. HOA switch status

The equipment supplier shall provide an addressable communications module capable of transmitting all data, including trip data, over a DeviceNet network for storage and/or printout.  Data and time-stamping for all starter/contactor operations shall be provided.  Reprogramming of the communication module shall not be required when adding a new module to the network.

The GC will provide power wiring and wiring for local controls.  Control wiring for  operation of field devices that work in conjunction with PLC-controlled equipment will be provided by CF Controls.

2.14
Process Pumps

Refer to SKETCH - J for typical controls associated with Process Pumps.

The following device control and monitoring signals will interface with PLCs in the conventional facilities control system.  Motor control shall be over a DeviceNet network from the CF Controls PLC to the MCC.

1. On-Off control functions (DeviceNet)

2. HOA switch status (DeviceNet)

3. Digital Input – Pump Differential Pressure Switch (DPS)

Motor control devices (items 1 & 2) will be provided by the MCC supplier.  

The DPS will be provided by CF Controls (item 3).
Local gauges will be provided by CF Controls. 

2.15
Process Heat Exchanger Controls (Specification 15480)

Refer to SKETCH - H for typical controls associated with Process Heat Exchangers.

The following device control and monitoring signals will interface with PLCs in the conventional facilities control system.  

1.
Analog Input – Supply Water Resistivity

2.
Analog Input – Deionizer Discharge Conductivity

3.
Analog Output – Temperature Control Valve Position

4.
Analog Input – Heat Exchanger Discharge Temperature

5.
Analog Output – Resistivity Control Valve Position

All sensors/transmitters and final control elements (items 1 – 5) will be provided by CF Controls.

Local gauges will be provided by CF Controls.

2.16
HVAC Controls (Specification 15501)

Refer to SKETCH A1, A2, B, C, D1, D2, D3 & E for typical controls associated with Air Handlers.

The following device control and monitoring signals (as required) will interface with PLCs in the conventional facilities control system.  

1. Analog Input – Supply Air Flowrate

2. Analog Input – Return Air Flowrate

3. Analog Output – Chilled Water Control Valve Position

4. Analog Output – Hot Water Control Valve Position

5. Analog Output – Modulated Damper Position

6. Analog Input – Return Air Temperature

7. Analog Input – Return Air Humidity

8. Analog Input – Space Temperature

9. Analog Input – Space Pressure

10. Analog Input – Outside Air Temperature

11. Analog Input – Outside Air Humidity

12. Digital Output – Fan START (DeviceNet)

13. Digital Input – Fan HOA Switch Status (DeviceNet)

All sensors/transmitters and final control elements (items 3 – 11) will be provided by CF Controls except for Air Flow Monitoring Stations (items 1, & 2).

Air Flow Monitoring Stations will be provided by Knight Advanced Technologies (KAT).

Motor control devices (items 12 & 13) will be provided by the MCC supplier.

Local filter DP gauges will be provided by the equipment supplier.

Air supplies, solenoid valves and control wiring to MCCs for damper operation will be provided by others.

2.17
Boiler Controls (Specification 15512)

Refer to SKETCH - I for typical controls associated with Boilers.

The following device control and monitoring signals will interface with PLCs in the conventional facilities control system.  

1. Analog Input – Supply Water Temperature

2. Analog Input – Return Water Temperature

3. Analog Input – Mixed Water Temperature

4. Analog Output – Supply Water Mixing Valve

5. Digital Output – Supply Isolation Valve

6. Digital Output – Return Isolation Valve

7. Digital Input – Boiler Alarm

All sensors/transmitters (items 1 thru 4) will be provided by CF Controls.

Boiler isolation valves (items 5 & 6) will be provided by the GC.

Boiler alarm signal (item 7) will be provided by the equipment supplier.

Local gauges will be provided by CF Controls.

2.18
Process Exhaust Fan Controls (Specification 15842)

Refer to SKETCH - F for typical controls associated with Process Exhaust Fans.

The following device control and monitoring signals will interface with PLCs in the conventional facilities control system.  Motor control shall be over a DeviceNet network from CF Controls to the VFD.

1. VFD input speed command signal (DeviceNet)

2. VFD output speed feedback signal (DeviceNet)

3. VFD input start/stop command signals (DeviceNet)

4. VFD output fault/alarm signals (DeviceNet)

5. Digital Output – Damper OPEN/CLOSE

6. Digital Input – Damper Position

7. Digital Input – Fan Differential Pressure Switch (DPS)

8. Analog Input – Duct Pressure

9. Analog Input – Duct Flow

10. Analog Input – Stack Activity

11. Digital Input – Stack Monitor Alarm

Damper actuators and damper position sensors (items 5 & 6) will be provided by the equipment supplier.  CF Controls will provide an I/P converter to interface with each damper actuator.

Motor control devices (items 1 – 4) will be provided by the VFD supplier.  

The DPS, pressure sensor/transmitter and flow sensor/transmitter will be provided by CF Controls (items 7, 8 & 9).

Stack Activity Monitor (items 10 & 11) will be provided by SNS (PPS group).  

2.19
Process Waste Systems

The following device control and monitoring signals will interface with PLCs in the conventional facilities control system.  
1. Various Inputs & Outputs - Activity Monitor

2. Analog Inputs – Tank Levels

3. Analog Inputs – Tank Temperatures

4. Digital Inputs – Sump High Level Switches

5. Digital Output – Diversion Valve

6. Digital Output – Truck Loading Valve

7. DeviceNet - Transfer Pump Start/Stop

The Activity Monitor (item 1) will be provided by SNS.  All other sensors/transmitters and final control elements will be provided by CF Controls.  

The Activity Monitor will measure Be-7 concentration in the waste stream.  The monitor will interface with a CF Controls PLC and IOC.  EPICS software in the IOC will compute  Be-7 concentration based upon flow and count data from the activity monitor.  The PLC will control the operation of the monitoring system and direct the condensate flow to process waste storage tanks or LLLW storage tanks based upon the activity levels detected.  

Refer to SKETCH – T1 for typical controls associated with Activity Monitor.

Refer to SKETCH –T2 for typical controls associated with Process Waste Storage Tanks.

2.20
Target Systems

Target systems controls included in the CF Controls scope include PCE Mercury Removal Controls, Tritium & Xenon Removal Controls, Low Level Liquid Waste System Controls, HOG Exhaust System Controls, and SCE/PCE System Controls.

The following types of device control and monitoring signals will interface with PLCs in the conventional facilities control system.

1. Analog Inputs - Air Flow Monitors

2. Analog Inputs - Differential Pressure Transmitters

3. Analog Outputs - Control Valves

4. Analog Inputs - Pressure Transmitters

5. Analog Inputs - Gas Analyzers

6. Analog Inputs - Flow Transmitters

7. Analog Inputs/Outputs - Temperature Controllers

8. Digital Inputs - Level Switches

9. Analog Inputs - Level Transmitters

The Gas Analyzers (item 5) will be provided by SNS.

All other sensors/transmitters and final control elements will be provided by CF Controls.

All local gauges will be provided by CF Controls. 

2.21
Oxygen Deficiency Hazard (ODH)

(Note:  May need to revise per DVD-C0-011)

Refer to SKETCH -N for typical controls interface associated with ODH.

Knight Advanced Technologies (KAT) will provide smoke removal fans for the LINAC Tunnel that will allow Helium to vent through the fan when the fan is off.  KAT will also provide dampers for the smoke removal ducts that meet the following criteria: 

1. Fail Open 

2. Leak tight 

3. Pneumatically operated (air to close, spring return to open position) 

4. Have dedicated open and closed limit switches for ODH system use 

5. Are mounted on the ceiling opening inside the LINAC tunnel 

CF Controls will provide a smoke removal solenoid valve and PPS will provide an ODH solenoid valve to operate the dampers. The smoke removal solenoid valve and the ODH solenoid valve will be connected in series so that the ODH signal can override the smoke removal control signal and open the damper as necessary.  PPS will provide the ODH solenoid valve wiring and make the pneumatic connection to the damper. CF Controls will provide the instrument air supply to the solenoids and the wiring to the smoke removal solenoid valve. The solenoid valves will have the following specifications: 

1. Coil Voltage - 24 VDC 

2. Coil energized = Close damper
3. Coil de-energized = Open damper
2.22
Water System Booster Pump Station

Refer to SKETCH -Q for typical controls interface associated with Booster Pumps.

The following types of device control and monitoring signals will interface with PLCs in the conventional facilities control system.

1.
Digital Inputs – Booster Pump Alarms

2.
Digital Inputs – Booster Pump Status

3.
Digital Outputs – Booster Pump Start/Stop

4.
Analog Input – Booster Pump Flow

4.
Analog Input – Water Tank Level

The equipment supplier will provide a Local Control Panel with terminal strips for connecting digital input and output wiring to the CF Controls PLC.

The Booster Pump Flow and Water Tank Level transmitters will be provided by CF Controls.

2.23
Grinder Pump Station

Refer to SKETCH -R for typical controls interface associated with the Grinder Pumps.

The following types of device control and monitoring signals will interface with PLCs in the conventional facilities control system.

1.
Digital Inputs – Grinder Pump Alarms

2.
Digital Inputs – Wet Well Level Alarms

The equipment supplier will provide a Local Control Panel with terminal strips for connecting digital input wiring to the CF Controls PLC.

2.24
Sanitary Sewer Pump Station

Refer to SKETCH -S for typical controls interface associated with the Sanitary Sewer Pumps.

The following types of device control and monitoring signals will interface with PLCs in the conventional facilities control system.

1.
Digital Inputs – Sanitary Sewer Pump Alarms

2.
Digital Inputs – Wet Well Level Alarms

3.
Analog Input – Sanitary Sewer Pump Flow

The equipment supplier will provide a Local Control Panel with terminal strips for connecting digital input wiring to the CF Controls PLC.

The Sanitary Pump Flow transmitter will be provided by CF Controls.
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MAKEUP

LEGEND:

NOTES:

1.  TWO PDTs LOCATED IN FELK, ONE IN TARGET BLDG.  PDTs

     WILL BE CONNECTED TO NEAREST CF PLC I/O RACK.

2.  PDT FOR CHILLED WATER HEADER D/P LOCATED IN

    TARGET BLDG WILL BE CONNECTED TO NEAREST CF PLC

    I/O RACK.  SIGNAL WILL BE PROVIDED TO TRACER SUMMIT

    BCU.

3.  FIELD DEVICES LOCATED AT COOLING TOWERS WILL BE

    CONNECTED TO NEAREST CF PLC I/O RACK.

(NOTE 1)

(NOTE 2)
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