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                                              Controls Specification

Design  and  Drawings
· Application analysis, formulation of control system design concept and selection of basic control components
· Calculation and sizing of control elements
· Control system electrical schematic drawings
· Panel layout drawings including Bill of Material for panel equipment and field mounted equipment.
· Conduit riser diagrams (one-line diagrams) and control system component location drawings for electrical installation.
· PLC rack drawings (slot assignments) with dip switch and jumper plug settings.
· PLC rack and system interconnect drawings.
· Development and Documentation of PLC application software (ladder logic) and PID algorithms.
· Preparation of instruction, operating and maintenance manuals
Field Supervisory Services
· Job site inspection (field check) for final design data and miscellaneous information required to complete the control system design.
· Instructions to, and discussion of, drawings with supervisors of installing trades
· Check out of electrical installation with installing electricians; any required standby electricians to be furnished by others 
· Calibration, commissioning and tuning of control systems
· Assistance on balancing and adjustment of the process equipment
· Assistance during performance tests of control systems and process equipment.
· Instructions to operating personnel during actual start-up, operation, and shut-down of the equipment.  
· Formal (classroom) training class for Operating and Maintenance personnel; one, eight (8) hour class for up to 25 people will provided.
· Maintenance training classes for the maintenance personnel
· Warranty service for one (1) year on the completed system when failures occur due to defects in workmanship or material
PHOSPHATE SYSTEM

MASTER CONTROL PANEL, FOUR (4) REQUIRED 

(1)-NEMA 12 free standing Phosphate Stage control panel ( 400A) including furnishing, mounting, and wiring the main disconnect, a control circuit transformer, branch circuit fusing as required, necessary control relays, time delay relays, programmable logic controller remote I/O with Panelview 1000, push buttons and pilot lights; includes motor control for  the following motors

2- Stage 1 Circulation/Spray Pumps Size – 3
1- Stage 1 Pressure Filter Pump Size – 2

1- Stage 1 HEX Pumps Size – 3
2- Stage 2 Circulation Pumps Size -3

1-Stage 2 HEX Pump Size - 3
(1) NEMA 12 free standing Phosphate Stage control panel ( 400A) including furnishing, mounting, and wiring the main disconnect, a control circuit transformer, branch circuit fusing as required, necessary control relays, time delay relays, programmable logic controller remote I/O with Panelview 1000, push buttons and pilot lights; includes motor control for  the following motors

 2-Stage 3 Circulation/Spray Pumps Size – 3

 2-Stage 4 Circulation Pumps Size – 3

1- Stage 5 Sludge Pumps Size – 2
2- Stage 5 Circulation Pumps Size – 3

1- Stage 5 HEX Pump Size - 3
(1)NEMA 12 free standing Phosphate Stage control panel ( 400A) including furnishing, mounting, and wiring the main disconnect, a control circuit transformer, branch circuit fusing as required, necessary control relays, time delay relays, programmable logic controller remote I/O with Panelview 1000, push buttons and pilot lights; includes motor control for  the following motors
2- Stage 6 Circulation/Spray Pumps Size – 3

2- Stage 7 Circulation/Spray Pumps Size – 3
2- Stage 8 Circulation Pumps Size – 3
2- Bulk Storage Transfer Pumps Size – 3

2- Bulk Storage  Seal Flush Pumps Size – 2
 EXHAUST FAN PANEL, FIVE ( 5 ) REQUIRED

(5) Nema 12 wall mount combination starter, 480V, including furnishing,  mounting,  and wiring the main disconnect,  control transformer,   DeviceNet capable starter,  and required pilot devices. The size is:
1- Stage 1 Exhaust Fan Size 1

1- Stage 4 Supply Fan Size 1

1- Stage 5 Supply Fan Size 1

2- Stage 5 Exhaust Fan Size 1

FIELD EQUIPMENT,  PER STAGE

Prep Deck
1-Present photo-eye; N.O. contact closes with body present; 120/60; Banner

1-Detect limit switch, nylon wand, SPDT switch; Allen Bradley

Spray Cleaner- Stage #1
1-Present photo-eye; N.O. contact closes with body present; 120/60; A/B

1-Detect limit switch, nylon wand, SPDT switch; Allen Bradley

1-Flow switch to prove operation of exhaust fan, range 0.15 to 0.5" w.c.; Dwyer 1823-0

2-Spray proven pressure switch;

1-Bag Filter differential pressure switch; Ashcroft 

1-Liquid Level Control System, as follows
1-Air operated "bubbler-type" (probe not included); with analog output; for XXX tank;

1-Sump Float-type discrete control with adjustment points for High Alarm, Make-up Water  On/Off, Low Alarm, Pump Shutdown Level;

1-City Water solenoid valve, 1" NPT, 120/60 coil, Stainless Steel body; used for level control; Asco

1-City water flow meter with analog output, *" NPT;

1-Spray/Bypass motorized 3-way butterfly valve *with two (2) limit switches, 3" x 3" x 3" NPT, Stainless Steel*Cast Iron*, 120/60 operation; 
1-Temperature Control System, to include the following components:

1-Temperature Controller, indicating, electric modulating control with automatic reset and rate action (PID); 4-20 ma DC output; located within the PLC

1-Temperature probe, platinum 100 ohm RTD, with 3/4" NPT thermowell; GIC

1-Temperature Control Valve for Hot Water, 3" NPT, 3-way, modulating, electric motorized, 4-20 ma DC input; Honeywell 

1-High Temperature Limit Switch, with capillary probe and thermowell; Honeywell T675A

1-Heat Exchanger Flow Switch for H/E discharge; Flotect Model

1-Concentration transmitter, 4-20 ma DC output, *contact*electrodeless* type conductivity sensor with integral temperature compensation.

Stage #2  Dip Cleaner
1-Present photo-eye; N.O. contact closes with body present; 120/60; A/B

1-Detect limit switch, nylon wand, SPDT switch
1-Flow switch to prove operation of exhaust fan, range 0.15 to 0.5"w.c.; Dwyer 1823-0

1-Spray proven flow transmitter;

1-Filter differential pressure switch; Ashcroft 

1-Spray/Bypass motorized 3-way ball valve with two (2) limit switches, 2" x 2" x 2" NPT, Stainless Steel, 120/60 operation; 

1-Temperature Control System, to include the following components:

1-Temperature Controller, indicating, electric modulating control with automatic reset and rate action (PID); 4-20 ma DC output; located within the PLC

1-Temperature probe, platinum 100 ohm RTD, with 3/4" NPT thermowell; GIC

1-Temperature Control Valve for Hot Water, 3" NPT, 3-way, modulating, electric motorized, 4-20 ma DC input; Honeywell 

1-High Temperature Limit Switch, with capillary probe and thermowell; Honeywell T675A

1-Liquid Level Control System, as follows:

1-Air operated "bubbler-type" (probe not included); with analog output; for XXX tank;

1-Sump Float-type discrete control with adjustment points for High Alarm, Make-up Water On/Off, Low Alarm, Pump Shutdown Level;

1-City Water solenoid valve, 1" NPT, 120/60 coil, Stainless Steel body; used for level control; Asco

1-City water flow meter with analog output, *" NPT;
Stage # 3 Spray Water Rinse
1-Present photo-eye; N.O. contact closes with body present; 120/60; A/B

1-Detect limit switch, nylon wand, SPDT switch
2-Pump proven flow switch;

1-Filter differential pressure switch; Ashcroft 

1-Liquid Level Control System, as follows:

1-Air operated "bubbler-type" (probe not included); with analog output; for XXX tank;

1-
Sump Float-type discrete control with adjustment points for High Alarm, Make-up Water On/Off, Low Alarm, Pump Shutdown Level;

1-City Water solenoid valve, 1" NPT, 120/60 coil, Stainless Steel body; used for level control; Asco

1-City water flow meter with analog output, 1" NPT;
Stage #4 Immersion Conditioner
1-Present photo-eye; N.O. contact closes with body present; 120/60; A/B

1-Detect limit switch, nylon wand, SPDT switch
2-Pump proven flow switch;

1-Filter differential pressure switch; Ashcroft 

1-Liquid Level Control System, as follows:

1-Air operated "bubbler-type" (probe not included); with analog output; for XXX tank;

1-Sump Float-type discrete control with adjustment points for High Alarm, Make-up Water On/Off, Low Alarm, Pump Shutdown Level;

1-City Water solenoid valve, 1" NPT, 120/60 coil, Stainless Steel body; used for level control; Asco

1-City water flow meter with analog output, *" NPT;

1-Chemical Control System, to include the following components:

1-Concentration transmitter, 4-20 ma DC output, electrodeless  type conductivity sensor with integral temperature compensation.

1-pH transmitter, 4-20 ma DC output, sensor with integral temperature compensation.

Stage #5 Immersion Phosphate
1-Present photo-eye; N.O. contact closes with body present; 120/60; A/B

1-Detect limit switch, nylon wand, SPDT switch
2-Pump proven flow switch;

1-Filter differential pressure switch; Ashcroft 

1-Temperature Control System, to include the following components:
1-Temperature Controller, indicating, electric modulating control with automatic reset and rate action (PID); 4-20 ma DC output; located within the PLC

1-Temperature probe, platinum 100 ohm RTD, with 3/4" NPT thermowell; GIC

1-Temperature Control Valve for Hot Water, 3" NPT, 3-way, modulating, electric motorized, 4-20 ma DC input; Honeywell 

1-High Temperature Limit Switch, with capillary probe and thermowell; Honeywell T675A

1-Liquid Level Control System, as follows:

1-Air operated "bubbler-type" (probe not included); with analog output; for XXX tank;

1-Sump Float-type discrete control with adjustment points for High Alarm, Make-up Water On/Off, Low Alarm, Pump Shutdown Level;

1-City Water solenoid valve, 1" NPT, 120/60 coil, Stainless Steel body; used for level control; Asco

1-City water flow meter with analog output, *" NPT;

1-Chemical Control System, to include the following components:

1-Concentration transmitter, 4-20 ma DC output, electrodeless  type conductivity sensor with integral temperature compensation.
1-pH transmitter, 4-20 ma DC output, sensor with integral temperature compensation 
Stage # 6 Immersion City Water Rinse
1-Present photo-eye; N.O. contact closes with body present; 120/60; A/B

1-Detect limit switch, nylon wand, SPDT switch
2-Pump proven flow switch;

1-Filter differential pressure switch; Ashcroft 

1-Liquid Level Control System, as follows:

1-Air operated "bubbler-type" (probe not included); with analog output; for XXX tank;

1-Sump Float-type discrete control with adjustment points for High Alarm, Make-up Water On/Off, Low Alarm, Pump Shutdown Level;

1-City Water solenoid valve, 1" NPT, 120/60 coil, Stainless Steel body; used for level control; Asco

1-City water flow meter with analog output, 1" NPT;
Stage # 7 Passivating Rinse
1-Present photo-eye; N.O. contact closes with body present; 120/60; A/B

1-Detect limit switch, nylon wand, SPDT switch
2-Pump proven flow switch;

1-RO Water solenoid valve, 1" NPT, 120/60 coil, Stainless Steel body; used for level control; Asco

1-City water flow meter with analog output, 1" NPT;

1-Chemical Control System, to include the following components:

1-Concentration transmitter, 4-20 ma DC output, electrodeless  type conductivity sensor with integral temperature compensation.
1-pH transmitter, 4-20 ma DC output, sensor with integral temperature compensation 

Stage #8-Re-Circulating RO Rinse
1-Present photo-eye; N.O. contact closes with body present; 120/60; A/B

1-Detect limit switch, nylon wand, SPDT switch
1-Flow switch to prove operation of exhaust fan, range 0.15 to 0.5"w.c.; Dwyer 1823-0

2-Pump proven flow switch;

1-RO Water solenoid valve, 1" NPT, 120/60 coil, Stainless Steel body; used for level control; Asco

1-RO water flow meter with analog output, 1" NPT;

1-Off limit switch(es) with reset pushbutton station and associated interlock circuitry; Allen-Bradley

1-Control System, to include the following components:

1-Conductivity transmitter, 4-20 ma DC output, electrodeless  type conductivity sensor with integral temperature compensation.

1-pH transmitter, 4-20 ma DC output, sensor with integral temperature compensation.

 Stage #9- Fresh RO. Halo Rinse
1-Present photo-eye; N.O. contact closes with body present; 120/60; A/B

1-Detect limit switch, nylon wand, SPDT switch
2-Pump proven flow switch;

1-RO Water solenoid valve, 1" NPT, 120/60 coil, Stainless Steel body; used for level control; Asco

1-RO water flow meter with analog output, 1" NPT;

E-COAT SYSTEM

MASTER CONTROL PANEL, FOUR (4) REQUIRED 

(1) NEMA 12 free standing E-Coat Stage control panel ( 400A) including furnishing, mounting, and wiring the main disconnect, a control circuit transformer, branch circuit fusing as required, necessary control relays, time delay relays, programmable logic controller remote I/O with Panelview 1000, push buttons and pilot lights; includes motor control for  the following motors

2- Stage 1 Circulation Pumps Size – 3

1- UF Filter Pump Size – 2

2- Stage 2 Spray Pumps Size – 3

(1)NEMA 12 free standing E-Coat Stage control panel ( 400A) including furnishing, mounting, and wiring the main disconnect, a control circuit transformer, branch circuit fusing as required, necessary control relays, time delay relays, programmable logic controller remote I/O with Panelview 1000, push buttons and pilot lights; includes motor control for  the following motors

 2- Stage 3 Circulation Pumps Size – 3

 2- Stage 4 Circulation Pumps Size – 3

 2- Stage 5 Circulation Pumps Size – 3

2- Bulk Storage Transfer Pumps Size – 3

2- Bulk Storage  Seal Flush Pumps Size – 3

 EXHAUST FAN PANEL, TWO ( 2 ) REQUIRED

(2) Nema 12 wall mount combination starter, 480V, including furnishing,  mounting,  and wiring the main disconnect,  control transformer,   DeviceNet capable starter,  and required pilot devices. The size is:
1- Stage 1 Exhaust Fan Size 1

1- Stage 4 Supply Fan Size 1
FIELD EQUIPMENT, PER STAGE

Stage #1E-Coat Tank
1-Present photo-eye; N.O. contact closes with body present; 120/60; A/B

1-Detect limit switch, nylon wand, SPDT switch
1-Flow switch to prove operation of exhaust fan, range 0.15 to 0.5"w.c.; Dwyer 1823-0

2-Pump proven flow switch;

1-Filter differential pressure switch; Ashcroft 

1-Temperature Control System, to include the following components:

1-Temperature Controller, indicating, electric modulating control with automatic reset and rate action (PID); 4-20 ma DC output; located within the PLC

1-Temperature probe, platinum 100 ohm RTD, with 3/4" NPT thermowell; GIC

1-Temperature Control Valve for Chilled Water, 3" NPT, 3-way, modulating, electric motorized, 4-20 ma DC input; Honeywell 1-
High Temperature Limit Switch, with capillary probe and thermowell; Honeywell T675A

1-Liquid Level Control System, as follows:

1-Air operated "bubbler-type" (probe not included); with analog output; for XXX tank;

1-Sump Float-type discrete control with adjustment points for High Alarm, Make-up Water On/Off, Low Alarm, Pump Shutdown Level;

1.RO Water solenoid valve, 1" NPT, 120/60 coil, Stainless Steel body; used for level control; Asco

1-City water flow meter with analog output, *" NPT;

1-Chemical Control System, to include the following components:

1-Conductivity transmitter, 4-20 ma DC output, electrodeless  type conductivity sensor with integral temperature compensation.

1-pH transmitter, 4-20 ma DC output, sensor with integral temperature compensation.

Anolyte Solution Tank
1-Liquid Level Control System, as follows:

1-Air operated "bubbler-type" (probe not included); with analog output; for XXX tank;

1-Sump Float-type discrete control with adjustment points for High Alarm, Make-up Water On/Off, Low Alarm, Pump Shutdown Level;

1-RO Water solenoid valve, 1" NPT, 120/60 coil, Stainless Steel body; used for level control; Asco

1-RO water flow meter with analog output, 1" NPT;

1-Chemical Control System, to include the following components:

1-Conductivity transmitter, 4-20 ma DC output, electrodeless  type conductivity sensor with integral temperature compensation.

1-pH transmitter, 4-20 ma DC output, sensor with integral temperature compensation.
Ultra Filter System
1-E-Coat Circulation proven pressure switch;

 Stage #2   Spray UF Rinse 
1-Liquid Level Control System, as follows:

1-Air operated "bubbler-type" (probe not included); with analog output; for XXX tank;

1-Sump Float-type discrete control with adjustment points for High Alarm, Make-up Water On/Off, Low Alarm, Pump Shutdown Level;

1-RO City Water solenoid valve, 1" NPT, 120/60 coil, Stainless Steel body; used for level control; Asco

1-RO water flow meter with analog output, 1" NPT;

Stage #3 Immersion UF Rinse
1-Liquid Level Control System, as follows:

1-Air operated "bubbler-type" (probe not included); with analog output; for XXX tank;

1-Sump Float-type discrete control with adjustment points for High Alarm, Make-up Water On/Off, Low Alarm, Pump Shutdown Level;

1-RO City Water solenoid valve, 1" NPT, 120/60 coil, Stainless Steel body; used for level control; Asco

1-RO water flow meter with analog output, 1" NPT;
Stage #4  Spray UF Rinse
1-Liquid Level Control System, as follows:

1-Air operated "bubbler-type" (probe not included); with analog output; for XXX tank;

1-Sump Float-type discrete control with adjustment points for High Alarm, Make-up Water On/Off, Low Alarm, Pump Shutdown Level;

1-RO City Water solenoid valve, 1" NPT, 120/60 coil, Stainless Steel body; used for level control; Asco

1-RO water flow meter with analog output, 1" NPT;
Stage #5  Spray Re-circ RO Rinse
1-Liquid Level Control System, as follows:

1-Air operated "bubbler-type" (probe not included); with analog output; for XXX tank;

1-Sump Float-type discrete control with adjustment points for High Alarm, Make-up Water On/Off, Low Alarm, Pump Shutdown Level;

1-RO City Water solenoid valve, 1" NPT, 120/60 coil, Stainless Steel body; used for level control; Asco

1-RO water flow meter with analog output, 1" NPT;
1-Chemical Control System, to include the following components:

1-Conductivity transmitter, 4-20 ma DC output, electrodeless  type conductivity sensor with integral temperature compensation.

1-pH transmitter, 4-20 ma DC output, sensor with integral temperature compensation.

 Fresh RO. Halo Rinse
1-Present photo-eye; N.O. contact closes with body present; 120/60; A/B

1-Detect limit switch, nylon wand, SPDT switch
2-Pump proven flow switch;

1-RO Water solenoid valve, 1" NPT, 120/60 coil, Stainless Steel body; used for level control; Asco

1-RO water flow meter with analog output, 1" NPT;

E-Coat Cure  OVEN
CONTROL PANELS, One ( 1 ) REQUIRED

(1)NEMA 12 free standing Cure Oven Zone control panel (400A) including furnishing, mounting, and wiring the main disconnect, a control circuit transformer, branch circuit fusing as required, necessary control relays, time delay relays, programmable logic controller remote I/O with Panelview 600, push buttons and pilot lights; includes motor control for the following motors:
Heater #1&2
2- Recirculation Fans, 50 HP
2- Air Seal Fan, 10 HP
2- Combustion Blower.1.5 HP
1- Oven Exhaust Fan 2 HP
OVEN ZONE CONTROLS, PER UNIT, TWO ( 2 ) REQUIRED

 Temperature Controls
1-Pre-Heat Temperature Control; indicating, electric, modulating control with automatic reset and rate action (PID), 4-20 ma DC control signal output, input range field configurable; located in the PLC; A/B
1-Pre-Heat Temperature Control Sensor, insertion type, 100 ohm platinum RTD; with 4- 20 ma transmitter; GIC
1-Pre-Heat Temperature Control Sensor, insertion type, 100 ohm platinum RTD;  GIC
1-Temperature Control Motor, electric, modulating, non- spring return; for operation of the burner fuel valve (mounting bracket and linkage to be furnished with the device to be operated); 120/60 powered, 4-20 ma DC control signal input; Honeywell
1-Pre-heat High Temperature Limit; cuts off heat to protect equipment; auto resetting; with insertion type sensor; Honeywell UDC 2300.
1-Low fire start relay; enables temperature control circuit after unit is started; electric.
 Burner Safety Controls
2-Flame relay with wiring base; includes flame sensing amplifier with dynamic self-check; timed trial for pilot flame is manual resetting; Honeywell RM 7838B
2-Flame detector matched to above flame relay; Ultra-violet type; one for pilot and main flame of single stage burner system; Honeywell C7061E.
2-Flame signal meter; indicates quality of flame signal; with special plug and leads to match flame relay above; Honeywell
2-Purge timer circuit; inhibits light off of burners until fans have run a sufficient time to allow four air changes; Eagle
2-Supply Fan Airflow (or Burner Differential Pressure) Switch to provide mechanical proving of fan operation and sufficient airflow for burner operation; Dwyer 1823-0
Miscellaneous  Controls
2-Filter differential pressure indication system including indicating gauge, three-way vent valves and airflow tips; 0-2" range; Dwyer Magnahelic 2002.  
2-Exhaust/RTO damper operators, two position, linear gear driven, 1200 in/lb torque; 120/60 electric; Jordan
2-Mounting bracket for support of damper operator above plus connecting linkage to operate damper.
2-Damper limit switches to detect "damper open" position; for interlocking with the fan starter circuit; Allen Bradley
2-Damper operating relay, electric

OVEN  COOLER

CONTROL PANELS, ONE ( 1 ) REQUIRED

(1)NEMA 12 free standing Oven Cooler control panel ( 100A) including furnishing, mounting, and wiring the main disconnect, a control circuit transformer, branch circuit fusing as required, necessary control relays, time delay relays, programmable logic controller remote I/O with Panelview 1000, push buttons and pilot lights; includes motor control for  the following motors:
Cooler #1
1- Supply Fan, 5 HP
1- Exhaust Fan, 3 HP
1- Cooling Fan, 25  HP

OVEN COOLING CONTROLS, PER UNIT, ONE (1) REQUIRED

Cooling Tunnel  Controls One ( 1) Required
1-Intake damper operators, modulating, linear gear driven, 400 in/lb torque; 120/60 electric; Honeywell
1-Mounting bracket for support of damper operator above plus connecting linkage to operate damper.
2-Damper limit switches to detect "damper open" position; for interlocking with the fan starter circuit; Allen Bradley
1-Discharge Air Temperature Control; indicating, electric modulating control with automatic reset and rate action (PID), 4-20 ma DC control signal output, input range field configurable; located in the PLC; A/B
1-Discharge Air Control Sensor, duct mounting type, 100 ohm platinum RTD; with 4-20ma transmitter; GIC
1-Chilled Water Coil Discharge Temperature Chilled Water Valve, modulating 4- 20 ma input; Three way, 5” x 5” x 5”; 150 lb Flanged connection; Stainless steel; Honeywell
1-Chilled Water Control Sensor, insertion mounting type, with thermowell; 100 ohm platinum RTD; with 4-20ma transmitter; GIC
1-Coolingr Coil Freeze Protection Low Temperature Limit; 20 foot averaging capillary type to be attached to leaving side of coils; auto-resetting; Honeywell L480B
1-Discharge Air Control Sensor, duct mounting type, 100 ohm platinum RTD; with 4-20ma transmitter
Sealer Cure  OVEN

CONTROL PANELS, One ( 1 ) REQUIRED

(1)NEMA 12 free standing Cure Oven Zone control panel (200A) including furnishing, mounting, and wiring the main disconnect, a control circuit transformer, branch circuit fusing as required, necessary control relays, time delay relays, programmable logic controller remote I/O with Panelview 600, push buttons and pilot lights; includes motor control for the following motors:
Heater #1
1- Recirculation Fans, 50 HP
2- Air Seal Fan, 10 HP
1- Combustion Blower.1.5 HP
1- Oven Exhaust Fan 2 HP
OVEN ZONE CONTROLS, PER UNIT, ONE ( 1 ) REQUIRED

 Temperature Controls
1-Pre-Heat Temperature Control; indicating, electric, modulating control with automatic reset and rate action (PID), 4-20 ma DC control signal output, input range field configurable; located in the PLC; A/B
1-Pre-Heat Temperature Control Sensor, insertion type, 100 ohm platinum RTD; with 4- 20 ma transmitter; GIC
1-Pre-Heat Temperature Control Sensor, insertion type, 100 ohm platinum RTD;  GIC
1-Temperature Control Motor, electric, modulating, non- spring return; for operation of the burner fuel valve (mounting bracket and linkage to be furnished with the device to be operated); 120/60 powered, 4-20 ma DC control signal input; Honeywell
1-Pre-heat High Temperature Limit; cuts off heat to protect equipment; auto resetting; with insertion type sensor; Honeywell UDC 2300.
1-Low fire start relay; enables temperature control circuit after unit is started; electric.
 Burner Safety Controls
1-Flame relay with wiring base; includes flame sensing amplifier with dynamic self-check; timed trial for pilot flame is manual resetting; Honeywell RM 7838B
1-Flame detector matched to above flame relay; Ultra-violet type; one for pilot and main flame of single stage burner system; Honeywell C7061E.
1-Flame signal meter; indicates quality of flame signal; with special plug and leads to match flame relay above; Honeywell
1-Purge timer circuit; inhibits light off of burners until fans have run a sufficient time to allow four air changes; Eagle
1-Supply Fan Airflow (or Burner Differential Pressure) Switch to provide mechanical proving of fan operation and sufficient airflow for burner operation; Dwyer 1823-0
Miscellaneous  Controls
1-Filter differential pressure indication system including indicating gauge, three-way vent valves and airflow tips; 0-2" range; Dwyer Magnahelic 2002.  
1-Exhaust/RTO damper operators, two position, linear gear driven, 1200 in/lb torque; 120/60 electric; Jordan
1-Mounting bracket for support of damper operator above plus connecting linkage to operate damper.
1-Damper limit switches to detect "damper open" position; for interlocking with the fan starter circuit; Allen Bradley
1-Damper operating relay, electric

OVEN  COOLER

CONTROL PANELS, ONE ( 1 ) REQUIRED

(1)NEMA 12 free standing Oven Cooler control panel ( 100A) including furnishing, mounting, and wiring the main disconnect, a control circuit transformer, branch circuit fusing as required, necessary control relays, time delay relays, programmable logic controller remote I/O with Panelview 1000, push buttons and pilot lights; includes motor control for  the following motors:
Cooler #1
1- Supply Fan, 5 HP
1- Exhaust Fan, 3 HP
1- Cooling Fan, 25  HP


OVEN COOLING CONTROLS, PER UNIT, ONE (1) REQUIRED

Cooling Tunnel  Controls One ( 1) Required
1-Intake damper operators, modulating, linear gear driven, 400 in/lb torque; 120/60 electric; Honeywell
1-Mounting bracket for support of damper operator above plus connecting linkage to operate damper.
2-Damper limit switches to detect "damper open" position; for interlocking with the fan starter circuit; Allen Bradley
1-Discharge Air Temperature Control; indicating, electric modulating control with automatic reset and rate action (PID), 4-20 ma DC control signal output, input range field configurable; located in the PLC; A/B
1-Discharge Air Control Sensor, duct mounting type, 100 ohm platinum RTD; with 4-20ma transmitter; GIC
1-Chilled Water Coil Discharge Temperature Chilled Water Valve, modulating 4- 20 ma input; Three way, 5” x 5” x 5”; 150 lb Flanged connection; Stainless steel; Honeywell
1-Chilled Water Control Sensor, insertion mounting type, with thermowell; 100 ohm platinum RTD; with 4-20ma transmitter; GIC
1-Coolingr Coil Freeze Protection Low Temperature Limit; 20 foot averaging capillary type to be attached to leaving side of coils; auto-resetting; Honeywell L480B
1-Discharge Air Control Sensor, duct mounting type, 100 ohm platinum RTD; with 4-20ma transmitter
BASE/COAT Robotic and Manual
CONTROL PANELS, TWO ( 2 ) REQUIRED

(1)NEMA 12 free standing Fresh Air ASH control panel (200A )including furnishing, mounting, and wiring the main disconnect, a control circuit transformer, branch circuit fusing as required, necessary control relays, time delay relays, programmable logic controller remote I/O with Panelview 600, push buttons and pilot lights; includes motor control for  the following motors:
1- Supply Fan, 40 HP VFD
1- Prep Booth Exhaust Fan, 20 HP VFD
1- Sludge Exhaust Fan 2 HP
(1)NEMA 12 free standing Recirculating ASH control panel (400A) including furnishing, mounting, and wiring the main disconnect, a control circuit transformer, branch circuit fusing as required, necessary control relays, time delay relays, programmable logic controller remote I/O with Panelview 600, push buttons and pilot lights; includes motor control for  the following motors:

ASH #2
1- Supply Fan, 150 HP VFD
Also includes mounting and wiring of equipment mentioned elsewhere in this proposal.
FRESH AIR SUPPLY CONTROLS, PER UNIT, one (1) REQUIRED

Dampers  and  Damper  Controls
2-Intake damper operators, two position, spring return to the closed position; 120/60 electric; Honeywell
2-Mounting bracket for support of damper operator above plus connecting linkage to operate damper; Honeywell
4-Damper limit switches to detect "damper open" position; for interlocking with the fan starter circuit; Allen Bradley
1-Damper operating relay, electric
Temperature Controls
1-Pre-Heat Temperature Control; indicating, electric, modulating control with automatic reset and rate action (PID), 4-20 ma DC control signal output, input range field configurable; located in the PLC; A/B
1-Pre-Heat Temperature Control Sensor, insertion type, 100 ohm platinum RTD; with 4- 20 ma transmitter; GIC
1-Temperature Control Motor, electric, modulating, non- spring return; for operation of the burner fuel valve (mounting bracket and linkage to be furnished with the device to be operated); 120/60 powered, 4-20 ma DC control signal input; Honeywell
1-Pre-heat High Temperature Limit; cuts off heat to protect equipment; auto resetting; 20 foot capillary type sensor; Honeywell UDC 2300.
1-Discharge Air Temperature Control; indicating, electric modulating control with automatic reset and rate action (PID), 4-20 ma DC control signal output, input range field configurable; located in the PLC; A/B
1-Discharge Temperature Hot Water Valve, modulating 4- 20 ma input; Three way, 3” x 3” x 3”; 150 lb Flanged connection; Stainless steel; Honeywell
1-Hot Water Coil Discharge Air Control Sensor, duct mounting type, 100 ohm platinum RTD; with 4-20ma transmitter; GIC
1-Hot Water Control Sensor, insertion mounting type, with thermowell; 100 ohm platinum RTD; with 4-20ma transmitter; GIC
1-Discharge Air Control Sensor, duct mounting type, 100 ohm platinum RTD; with 4-20ma transmitter; GIC
1-Chilled Water Coil Discharge Temperature Chilled Water Valve, modulating 4- 20 ma input; Three way, 5” x 5” x 5”; 150 lb Flanged connection; Stainless steel; Honeywell
1-Chilled Water Control Sensor, insertion mounting type, with thermowell; 100 ohm platinum RTD; with 4-20ma transmitter; GIC
1-Humidifier Coil Freeze Protection Low Temperature Limit; 20 foot averaging capillary type to be attached to leaving side of coils; auto-resetting; Honeywell L480B
1-Discharge Air Humidity Control; indicating, electric modulating control with automatic reset and rate action (PID); 4-20 ma DC output, input range field configurable;  located in the PLC; A/B.
1-Humidity Sensor/Transmitter matched to above controller; insertion type unit of "Bulk-Polymer" design to reduce maintenance; 4-20 ma DC output over 0-100% RH; Vaisala
1-Outside air high temperature limit switch to shut off burner when outside air temperature reaches desired discharge temperature; remote bulb capillary type, 0-100 deg F., 20 foot element; Honeywell T675A.1-
Low fire start relay; enables temperature control circuit after unit is started; electric.
Burner Safety Controls
2-Flame relay with wiring base; includes flame sensing amplifier with  dynamic self-check; timed trial for pilot flame is manual resetting; Honeywell RM 7838B
3-Flame detector matched to above flame relay; Ultra-violet type; one for pilot and main flame of single stage burner system; Honeywell C7061E.
2-Flame signal meter; indicates quality of flame signal; with special plug and leads to match flame relay above; Honeywell
1-Purge timer circuit; inhibits light off of burners until fans have run a sufficient time to allow four air changes; Eagle
1-Supply Fan Airflow (or Burner Differential Pressure) Switch to provide mechanical proving of fan operation and sufficient airflow for burner operation; Dwyer 1823-0
Miscellaneous  Controls
1-Filter differential pressure indication system including indicating gauge, three-way vent valves and airflow tips; 0-2" range; Dwyer Magnahelic 2002.  
1-Filter differential pressure transmitter to signal PLC; including indicating gauge,  0-2" range; Dwyer 
1-Wet Pan Flush Solenoid valve, ¾” Stainless steel; Asco
1-Humidifier tank level control, float type; SJ Electrode
1-Humidifier Make-up valve; 1”, 120 vac, stainless steel; Asco
1-Humidifier water flow meter; ABB Kent
4-Humidifier water supply valves; 1”, 120 vac, stainless steel; Asco
1-Velocity Pressure sensor with 4-20 ma signal;
RECIRCULATING AIR SUPPLY CONTROLS, PER UNIT, ONE ( 1 ) REQUIRED

Dampers  and  Damper  Controls
1-Intake damper operators, two position, linear gear driven, 1200 in/lb torque; 120/60 electric; Jordan
1-Mounting bracket for support of damper operator above plus connecting linkage to operate damper.
2-Damper limit switches to detect "damper open" position; for interlocking with the fan starter circuit; Allen Bradley
1-Damper operating relay, electric

1-Recirculating damper operators, two position, linear gear driven, 1200 in/lb torque; 120/60 electric; Jordan
1-Mounting bracket for support of damper operator above plus connecting linkage to operate damper.
2-Damper limit switches to detect "damper open" position; for interlocking with the fan starter circuit; Allen Bradley
1-Damper operating relay, electric

 Temperature Controls
1-Pre-Heat Temperature Control; indicating, electric, modulating control with automatic reset and rate action (PID), 4-20 ma DC control signal output, input range field configurable; located in the PLC; A/B
1-Pre-Heat Temperature Control Sensor, insertion type, 100 ohm platinum RTD; with 4- 20 ma transmitter; GIC
1-Discharge Air Temperature Control; indicating, electric modulating control with automatic reset and rate action (PID), 4-20 ma DC control signal output, input range field configurable; located in the PLC; A/B
1-Discharge Temperature Hot Water Valve, modulating 4- 20 ma input; Three way, 3” x 3” x 3”; 150 lb Flanged connection; Stainless steel; Honeywell
1-Hot Water Coil Discharge Air Control Sensor, duct mounting type, 100 ohm platinum RTD; with 4-20ma transmitter; GIC
1-Hot Water Control Sensor, insertion mounting type, with thermowell; 100 ohm platinum RTD; with 4-20ma transmitter; GIC
1-Discharge Air Control Sensor, duct mounting type, 100 ohm platinum RTD; with 4-20ma transmitter; GIC
1-Chilled Water Coil Discharge Temperature Chilled Water Valve, modulating 4- 20 ma input; 1-Three way, 5” x 5” x 5”; 150 lb Flanged connection; Stainless steel; Honeywell
1-Chilled Water Control Sensor, insertion mounting type, with thermowell; 100 ohm platinum RTD; with 4-20ma transmitter; GIC

1-Low Temperature Limit Switch, for discharge air or to protect cooling coils; requires timer to inhibit action during purge and warm-up period; auto resetting; Honeywell L480B
1-Filter high temperature limit; reduces heat to minimum when air temperature exceeds filter media rating; auto reset; with insertion type sensor; Honeywell UDC2300

Miscellaneous  Controls
1-
Filter differential pressure indication system including indicating gauge, three-way vent valves and airflow tips; 0-2" range; Dwyer Magnahelic 2002.  
1-
Filter differential pressure transmitter to signal PLC; including indicating gauge,  0-2" range; Dwyer 
1-
Wet Pan Flush Solenoid valve, ¾” Stainless steel; Asco
1-
Supply Fan Airflow Switch to provide mechanical proving of fan operation and sufficient airflow for burner operation; Dwyer 1823-0
1-
Velocity Pressure sensor with 4-20 ma signal;
1-
LEL sensor with 4-20 ma input to the PLC; with sampling tupe for exhaust air; Gastech
· Lighting transformers, lighting circuit panels and fixtures. 
· Motor safety lockout switches (non-fused disconnect) required at motors *including auxiliary signal contacts if required. 
BOOTH SLUDGE SYSTEM

  CONTROL PANELS new, one  (1) REQUIRED

(1)NEMA 12 floor mounted Spray Booth Water Treatment Master  (200A) control panel; includes furnishing, mounting, and wiring the main disconnect, a control circuit transformer, branch circuit fusing as required, necessary control relays, time delay relays, , push buttons and pilot lights; programmable logic controller remote rack,  also includes a PanelView 600 Operator Interface,  and  also includes motor control for the following motors:
3- Scrubber Recirc pumps, 20 HP 
1- Palin Filter Drive; 10 HP
1- Pit Sump pump, 5 HP
1- Exhaust Fan, 2 HP VFD
Booth Water CONTROLS, one  (1) REQUIRED 

Miscellaneous  Controls
3-Pump proven pressure transmitters, with 4- 20 ma output signal, loop powered; Ashcroft
1-Make-up ball valve, 2”, stainless steel body, 120 vac, on - off ; Apollo
1-Totalizing flow meter, with 4- 20 ma output signal; stainless steel body, 120 vac, 
2-Liquid level  system; for interlocking with the pump  starter circuit; with 4- 20 ma output, low level cutout switch and gauge; E & H
1-Totalizing meter with 4-20 ma output, 3”; ABB Kent
1-Flow Control Butterfly valve, 4”, 150 lb. Flanged connections, two position with limit switches to detect “valve open” and “valve closed” position, pneumatic, on - off, 60 psi plant air required, solenoid activated, 120 vac; 
1-Palin Filter Pressure transmitters, with 4-20 ma output; Ashcroft

SCUFF Repair,  Major Repair E.C & Major Repair T.c.  BOOTHs
CONTROL PANELS, ONE ( 1 ) REQUIRED

(1)NEMA 12 free standing Fresh Air ASH control panel (200A) including furnishing, mounting, and wiring the main disconnect, a control circuit transformer, branch circuit fusing as required, necessary control relays, time delay relays, programmable logic controller remote I/O with Panelview 600, push buttons and pilot lights; includes motor control for  the following motors:
1- Supply Fan, 10 HP
1- Exhaust Fan, 15 HP
Also includes mounting and wiring of equipment mentioned elsewhere in this proposal.
FRESH AIR SUPPLY CONTROLS, PER UNIT, one (1) REQUIRED

Dampers  and  Damper  Controls
3-Intake damper operators, two position, spring return to the closed position; 120/60 electric; Honeywell
3-Mounting bracket for support of damper operator above plus connecting linkage to operate damper; Honeywell
6-Damper limit switches to detect "damper open" position; for interlocking with the fan starter circuit; Allen Bradley
3-Damper operating relay, electric
Miscellaneous  Controls
3-Fan Airflow Switch to provide mechanical proving of fan operation and sufficient airflow for burner operation; Dwyer 1823-0
1-Filter differential pressure indication system including indicating gauge, three-way vent valves and airflow tips; 0-2" range; Dwyer Magnahelic 2002.  
Topcoat Repair,Spot Repair #1 & Spot Repair #2 BOOTHs

CONTROL PANELS, ONE ( 1 ) REQUIRED

(1)NEMA 12 free standing Fresh Air ASH control panel (200A) including furnishing, mounting, and wiring the main disconnect, a control circuit transformer, branch circuit fusing as required, necessary control relays, time delay relays, programmable logic controller remote I/O with Panelview 600, push buttons and pilot lights; includes motor control for  the following motors:
1- Supply Fan, 10 HP
1- Exhaust Fan, 15 HP
Also includes mounting and wiring of equipment mentioned elsewhere in this proposal.
FRESH AIR SUPPLY CONTROLS, PER UNIT, one (1) REQUIRED

Dampers  and  Damper  Controls
3-Intake damper operators, two position, spring return to the closed position; 120/60 electric; Honeywell
3-Mounting bracket for support of damper operator above plus connecting linkage to operate damper; Honeywell
6-Damper limit switches to detect "damper open" position; for interlocking with the fan starter circuit; Allen Bradley
3-Damper operating relay, electric
Miscellaneous  Controls
3-Fan Airflow Switch to provide mechanical proving of fan operation and sufficient airflow for burner operation; Dwyer 1823-0
1-Filter differential pressure indication system including indicating gauge, three-way vent valves and airflow tips; 0-2" range; Dwyer Magnahelic 2002.  
Prep Booth #1 and #2

CONTROL PANELS, ONE ( 1 ) REQUIRED

(1)NEMA 12 free standing Fresh Air ASH control panel (200A) including furnishing, mounting, and wiring the main disconnect, a control circuit transformer, branch circuit fusing as required, necessary control relays, time delay relays, programmable logic controller remote I/O with Panelview 600, push buttons and pilot lights; includes motor control for  the following motors:
1- Supply Fan, 10 HP
1- Exhaust Fan, 15 HP
Also includes mounting and wiring of equipment mentioned elsewhere in this proposal.
FRESH AIR SUPPLY CONTROLS, PER UNIT, one (1) REQUIRED

Dampers  and  Damper  Controls
3-Intake damper operators, two position, spring return to the closed position; 120/60 electric; Honeywell
3-Mounting bracket for support of damper operator above plus connecting linkage to operate damper; Honeywell
6-Damper limit switches to detect "damper open" position; for interlocking with the fan starter circuit; Allen Bradley
3-Damper operating relay, electric
Miscellaneous  Controls
3-Fan Airflow Switch to provide mechanical proving of fan operation and sufficient airflow for burner operation; Dwyer 1823-0
1-Filter differential pressure indication system including indicating gauge, three-way vent valves and airflow tips; 0-2" range; Dwyer Magnahelic 2002.  
PAINT CURE OVENS

CONTROL PANELS, TWO ( 2 ) REQUIRED

(2)NEMA 12 free standing Cure Oven Zone control panel (200A) including furnishing, mounting, and wiring the main disconnect, a control circuit transformer, branch circuit fusing as required, necessary control relays, time delay relays, programmable logic controller remote I/O with Panelview 600, push buttons and pilot lights; includes motor control for  the following motors:
Heater #1
1- Recirculation Fans, 60 HP
2- Air Seal Fan, 10 HP
1- Combustion Blower.1.5 HP
Heater #2
1- Recirculation Fans, 60 HP
2- Air Seal Fan, 10 HP
1- Combustion Blower1.5 HP
1- Oven Exhaust Fan 5 HP
OVEN ZONE CONTROLS, PER UNIT, TWO ( 2) REQUIRED

 Temperature Controls
1-Pre-Heat Temperature Control; indicating, electric, modulating control with automatic reset and rate action (PID), 4-20 ma DC control signal output, input range field configurable; located in the PLC; A/B
1-Pre-Heat Temperature Control Sensor, insertion type, 100 ohm platinum RTD; with 4- 20 ma transmitter; GIC
1-Pre-Heat Temperature Control Sensor, insertion type, 100 ohm platinum RTD;  GIC
1-Temperature Control Motor, electric, modulating, non- spring return; for operation of the burner fuel valve (mounting bracket and linkage to be furnished with the device to be operated); 120/60 powered, 4-20 ma DC control signal input; Honeywell
1-Pre-heat High Temperature Limit; cuts off heat to protect equipment; auto resetting; 20 foot capillary type sensor; Honeywell UDC 2300.
1-Low fire start relay; enables temperature control circuit after unit is started; electric.

Burner Safety Controls
1-Flame relay with wiring base; includes flame sensing amplifier with  dynamic self-check; timed trial for pilot flame is manual resetting; Honeywell RM 7838B
2-Flame detector matched to above flame relay; Ultra-violet type; one for pilot and main flame of single stage burner system; Honeywell C7012E.
1-Flame signal meter; indicates quality of flame signal; with special plug and leads to match flame relay above; Honeywell
1-Purge timer circuit; inhibits light off of burners until fans have run a sufficient time to allow four air changes; Eagle
1-Supply Fan Airflow (or Burner Differential Pressure) Switch to provide mechanical proving of fan operation and sufficient airflow for burner operation; Dwyer 1823-0
 Miscellaneous  Controls
1-Filter differential pressure indication system including indicating gauge, three-way vent valves and airflow tips; 0-2" range; Dwyer Magnahelic 2002.  
1-Exhaust/RTO damper operators, two position, linear gear driven, 1200 in/lb torque; 120/60 electric; Jordan
1-Mounting bracket for support of damper operator above plus connecting linkage to operate damper.
2-Damper limit switches to detect "damper open" position; for interlocking with the fan starter circuit; Allen Bradley
1-Damper operating relay, electric

ABATEMENT SYSTEM TIE-INS (Alternate)
CONTROL PANELS, ONE ( 1 ) REQUIRED

(1)NEMA 12 free standing Abatement By-pass control panel (60A) including furnishing, mounting, and wiring the main disconnect, a control circuit transformer, branch circuit fusing as required, necessary control relays, time delay relays, programmable logic controller remote I/O with Panelview 1000, push buttons and pilot lights; includes motor control for  the following motors:
1-Abatement By-Pass Supply Fan, 20 HP

Miscellaneous  Controls
1-Filter differential pressure indication system including indicating gauge, three-way vent valves and airflow tips; 0-2" range; Dwyer Magnahelic 2002.  
4-Exhaust/RTO damper operators, two position, linear gear driven, 1200 in/lb torque; 120/60 electric; Jordan (One Sludge System, One Cure Oven, One Recirc ASH#1, One Recirc ASH #2)
1-Mounting bracket for support of damper operator above plus connecting linkage to operate damper.
8-Damper limit switches to detect "damper open" position; for interlocking with the fan starter circuit; Allen Bradley
1-Damper operating relay, electric

 VEHICLE TRACKING AND OTHER PC’S

CONTROL PANELS, Three ( 3 ) REQUIRED

(3)NEMA 12 free standing Consoles including furnishing, mounting, and wiring the main PC with associated communication modules and PC Software Visual Basic.net, and A/B Active X, A/B RS Linx, etc; includes monitoring of the following:
Load PC
End of Line Unload PC
Automatic Air Balance PC
Controls Specification

Proprietary and Confidential
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