PRS Commissioning Class (C-FRK001-EN)
Quantum LX Control Panel Practical Exercises
Note: Before connecting or disconnecting wiring or sensor leads in the panel: 
1) Always power down before making such changes. 

2) Do not rush, take your time and double check all connections you have made before powering up. This panel contains multiple voltages. 

3) Some sensors and boards can be damaged if polarized connections are reversed when powering up. 

4) Use terminal and wire numbers to identify proper connection points. Terminal layouts between panels can vary.

5) Use the drawings in the panel or in the LX Maintenance Manual to determine “where”.

The step by step solutions for each problem can be found on the following pages. 
	PE #
	Instructions

	1
	Program an unused digital output (digital board #1 - I/O #9) to turn on when equal to or greater than 45 psig suction pressure and off when equal to or less than 30 psig, control is, “Always Active”. 

(See Page 3 for step by step) 




	2
	Setup Real Time and Historical Trending to display trends for Suction Pressure, Discharge Pressure, and Full Load Amps. Download trend data to a USB.
(See Page 4 for step by step)



	3
	Setup Velocity Setpoint Reference. 

(See Page 6 for step by step)



	4
	Calibrate Analog Output #3 as a re-transmitting output for Slide Valve position so that at 0% slide valve the output is 4mA and at 100% slide valve the output is 20mA. 

(See Page 7 for step by step)



	5
	Setup Condenser control (digital and analog) with a setpoint of 170psig with step up and down dead band of 4psig and step up/step down delays of 15 seconds. Calibrate the analog outputs for steps 1 and 2 for a 4-20mA signal. Enable Ch 11 (system Discharge Pressure in Calibration). Set [Device Source] as Analog Board #1. 

(See Page 8 for step by step)



	6
	Wire up the Danfoss Motorized valve and set up EZ Cool per drawing 649B0925 and the RWFII IOM manual. Calibrate the output. 
(Refer to drawing or the compressor IOM for step by step and modify as required to operate) 



	7
	Setup Superheat Control for a Single Circuit Liquid Chiller using Ammonia as a Refrigerant. Use analog input channel 7 (auxiliary analog 3) and analog input channel 8 (auxiliary analog 4) on Board 2 for inputs for pressure and temperature respectively. Name auxiliary channel 3 “ DX Circuit Press” and auxiliary #4 “DX Circuit Temp.” 

(See Page 10 for step by step)



	8
	Compressor sequencing
Goal: Sequence two compressors using the ether-net port on the LX microprocessors establish communications and get the lead machine running. The lead machine is not the master.  

(See Page 12 for step by step)



	9
	Setup an Analog Auxiliary Input for vessel level alarm and shutdown.
Text is “Lo Press Vessel Lev”
Maximum level reading is 100%
High Alarm @ 60% with a 30 second delay.
High Shutdown @ 70% with a 3 second delay.
Low Alarm @ 15% with a 30 second delay.
Low shutdown @ 10% with a 10 second delay.
(See Page 13 for step by step)




PE-1  Programming Unused Digital Outputs

· Level 3

· [Menu] > [Configuration] > [Digital I/O] > [Enter] > [Page 1] > [Enter]

· [Tab] to “liquid injection” and disable, by setting to [None] as the Device Source the intended output. (Use Digital Board #1 / I/O 9)

· [Menu] > [Setpoints] > [Enter] > [Auxiliaries] > [Enter] > [Digital Outputs] > [Enter].

· [Tab] to and set [Output A] analog channel to [Suction Pressure].

· Set the On When logic and analog value (per cover sheet)

· Set the Off When analog value (per cover sheet)

· Select Control When as [always]

· Select Device Source [Digital Board #1]
· Select I/O channel as [9] and submit.

Run the Suction pressure up and down to test the output ON and OFF.

PE-2  Downloading Trend Data
Part 1

Setup Real Time and Historical Trending to display trends for Suction Pressure, Discharge Pressure, and Full Load Amps.

[Menu] >[Session] > [Session Level ] > enter value [3] > [Tab] to Password > enter value [4824]  > [Submit]

[Menu] > [System Status] > [Enter] In Submenu highlight [Trending] > [Enter]

In Submenu select (Trending Setup] > [Enter] >[Realtime] > [Enter]  

[Tab] to “Enable Real Time Trend Channel 1 “ > [Enter] to select > [Enter] to bring up drop down menu. Arrow down to  “Suction Pressure” > [Enter]  

[Tab] to “Enable Real Time Trend Channel 2 “ > [Enter] to select > [Enter] to bring up drop down menu. Arrow down to  “Discharge Pressure” > [Enter]

[Tab] to “Enable Real Time Trend Channel 3 “ > [Enter] to select > [Enter] to bring up drop down menu. Arrow down to  “Motor Current” > [Enter]

[Tab] to “History “ and repeat procedure  for historical trending.

[Tab] to “Recording Interval “  Set Real Time interval to 60 sec. Tab to Historical “Recording Interval”  and set for 2 min.  

Push [Submit] to activate changes.

Part 2

Download Trend Data to USB

In Trending setup [Tab] to highlight “Upload Trending Data files to USB device” at bottom of screen. 


Open cabinet door and locate PL8 USB pinout. On early Quantum IV boards, PL8 will consist of two rows of five pins each (two ports). On later versions a USB port adapter has been installed that will receive the USB connector directly.  On boards with only male pinouts, it will be necessary to either obtain an adapter (Frick kit Part number 649A1063G01 includes a USB drive and an adapter) or obtain a PC USB port adapter connector with the female pinout connection on one end and the USB Port adapter on the other. Pin 1 of the board connector is the left most pin of each group of five pins. On the schematic below pin 1 is the top pin of each group.. On a port adapter female connector, pin 1 will be indicated by an arrow, a “1”, or by a triangle. 


Connect the port adapter or port adapter cable and connect the USB drive to the USB connection. On the keypad press [Enter]. The drive active LED on the USB drive should flicker indicating the files have been downloaded. 
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Two files are downloaded; History0.csv and Realtime.csv. These files can be examined as ASCII data files or directly loaded into Microsoft Excel spreadsheet software. (Note: subsequent downloads will overwrite previous files of the same name.) It is recommended that you rename the files after downloading.

PE-3  Setup Velocity Setpoint Reference.

[Menu] >[Session] > [Session Level ] > enter value [3] > [Tab] to Password > enter value [4824]  > [Submit]

[Menu] > [Setpoints] > [Enter] In Submenu highlight [Compressor] > [Enter]

[Tab] to bottom of page to “separator Velocity Reference” and enter value from Coolware > [Enter]

[Tab] to “Compression Ratio” and enter value from Coolware > [Enter] > [Submit]
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PE-4  Re-transmit Slide Valve position 4-20mA

· Power down the panel and attach your meter to channel 3 of the P11 terminal strip of analog board #1 and set meter to read mA DC. 
· Power up panel and go to level 3. 
· Press [Menu] > [Calibration] > [Enter] > [Analog Outputs] > [Enter] > [Retransmitting Outputs] > [Enter].
· Ensure that Output Channel A is set for [Capacity Slide] for Input Channel to Retransmit, [Analog Board #1] for the Device Source and [3] for the Device Channel.
· If any changes are made press the [Submit] key before leaving this screen.
· [Backspace] > [Output Calibration] > [Enter].
· Set the Analog Board as [Analog Board #1] and the Channel to calibrate as [3].
· Using the information on this screen in regard to setting the output low and high as well as decreasing or increasing the output and changing the delta for change, calibrate the output for a 4-20mA between 0 and 100% slide valve position, where 50% slide would be 12mA.    
PE-5  Quantum LX Condenser Control Digital and Analog (OS ver. 6.10 and later)

· [Menu] > [Session] > [Tab] set level as 3, default password 4824 press [Submit]

· [Menu] > [Configuration] > [Enter] > [Compressor] > [Enter]. [Tab] > [Condenser] and Enable as [Always].

· [Menu] > [Setpoints] > [Enter] > [Condenser] > [Enter] > [Digital Condenser Control] > [Enter].

· Set up the digital control steps Order as you wish to operate and the control setpoints per the cover sheet and [Submit].

· [Backspace] > [Condenser Analog Control] > [Enter]

· Set the control setpoints as needed and Enable Analog Output A only.

· The Quantum LX offers two separate VFD output to operate with digital steps 1 & 2.

· They are derived from analog outputs 5 (Step #1 (analog output A)) & 6 (Step #2 (analog output B)) of analog board #1. These are located on the P11B terminal strip of analog board #1. 

· To calibrate the analog output for Analog Step #1 to a 4-20mA signal, set your meter to read DC mA and place the leads of your meter to the Pos. and Neg. terminals of Ch5 of the P11B terminal strip.

· [Menu] > [Calibration] > [Enter] > [Analog Outputs] > [Enter] > [Output Calibration].

· Set the analog board as [Analog Board #1] and the channel to calibrate to [5].

· Use keys 1, 3, 4, 7 & 0 to complete the calibration per the instruction for those keys on this screen. When finished you should have 4mA when #1 is pushed and 20mA when #3 is pushed.

·  [Menu] > [Calibration] > [Enter] > [Pressure] > [Enter] > [Back Tab] to the [Device Source] for System Discharge Pressure and set as [Analog Board #1], ensure that the I/O Channel is set as [11]. You should now have a value for System Discharge Pressure. The transducers range used for this should be 0-500psia. If it is something other than that, change the high end to match the range of the transducer used, such as if it is a 0-300psia transducer set the high end of the range from 485.3 to 285.3. 

·  [Menu] > [Setpoints] > Enter] > [Condenser] > [Enter] > [Condenser Digital Control], you should now be reading the system discharge pressure and the digital and analog devices should function per the setup. Run the pressure up to check operation.

PE-6  Wiring the Motorized Valve and Setting Up EZ Cool

Refer to drawing or IOM for step by step.
PE-7  Setup Superheat Control for a Single Circuit Liquid Chiller using Ammonia as a Refrigerant.  
Use analog input channel 7 (auxiliary analog 3) and analog input channel 8 (auxiliary analog 4) on Board 2 for inputs for pressure and temperature respectively. Name auxiliary channel 3 “ DX Circuit Press” and auxiliary #4 “DX Circuit Temp.” Use Board #2, Analog Output #2 as the output channel to drive the liquid feed device. 

Configure the Pressure Channel

· [Menu] > [Calibration] > [Enter] > [Auxiliaries] > [Enter] > [Page 2] > [Enter]

· Set the Device Source as (Analog Board #2)

· Set the  I/O Channel as (7)

· Set the Sensor Signal – (0-5 vdc)

· Set Sensor Type – (pressure) 

· Press the Backspace key and select [Page #1]
· Using a Computer Keyboard or the Alpha screen, name the Analog Auxiliary – “DX Circuit Pressure”
· Set the low and high end of the range for sensing at 30hg -85 psig and [Submit].

Configure the Temperature Channel
· [Menu] > [Calibration] > [Enter] > [Auxiliaries] > [Enter] > [Page 2] > [Enter]

· Set the Device Source as (Analog Board #2)

· Set the  I/O Channel as (8)

· Set the Sensor Signal – (0-5 vdc)

· Set Sensor Type – (temperature) 

· Press the Backspace key and select [Page #1]
· Using a Computer Keyboard or the Alpha screen, name the Analog Auxiliary – “DX Circuit Temperature”
· Set the low and high end of the range for sensing at -459.4 – 463.1 °F and [Submit].
   Configure Superheat #1 Setpoints

· [Menu] > [Setpoints] > [Enter] > [Superheat] > [Enter] 
· Press [Tab] to Control and select Always. Press [Tab] to Action and select Forward. Press [Tab] to Control Pressure and select “DX Circuit Pressure”. Press [Tab] to Control Temperature and select “DX Circuit Temperature”.

· Tab to Output Board and select “Analog Board 2”.

· Tab to Output Channel and select “2”

Configure Output Channel
· Power down the panel and attach your meter to channel 2 of the P11 terminal strip of analog board #2 and set meter to read mA DC.

· Power up panel and go to level 3. 
· Press [Menu] > [Calibration] > [Enter] > [Analog Outputs] > [Enter] > [Output Calibration] > [Enter].
· Set the Analog Board as [Analog Board #2] and the Channel to calibrate as [2].
· Using the information on this screen in regard to setting the output low and high as well as decreasing or increasing the output and changing the delta for change, calibrate the output for a 4-20mA between 0 and 100% output, where 50% output would be 12mA. 
· Use keys 1, 3, 4, 7 & 0 to complete the calibration per the instruction for those keys on this screen. When finished you should have 4mA when #1 is pushed and 20mA when #3 is pushed.
Test the Configuration

· Locate the two blue 10K potentiometers on Analog Board #2 , channels #7 & #8. By adjusting the pressure and temperature values above and below the 10 °F Superheat setting you should see the 4 mA – 20 mA output signal vary on your meter.

· Vary the rate and frequency of response by adjusting the proportional band and integration time and observe the results on the signal output. A wider proportional band of 8 – 10 degrees will provide a smoother output response to changes in temperature / pressure.

PE-8   Program an Analog Auxiliary 

Level 3

· [Menu] > [Calibration] > [Enter] > [Auxiliaries] > [Enter] > [Page 2] > [Enter]

· Set the Device Source as (Analog Board #2)

· Set the  I/O Channel as (5)

· Set the Sensor Signal – (4-20mA)

· Set Sensor Type – (Other) 

· [Tab] to Units, press the UP arrow key to go to the Alpha screen and set the Units as % and press [Enter]. Press [Submit] before leaving the analog auxiliary setup screen 

· Press the Backspace key and select [Page #1]

· Using a Computer Keyboard or the Alpha screen, name the Analog Auxiliary - Low Press. Vessel Level
· Set the low and high end of the range for sensing a 0-100% level and [Submit].

· [Menu] > [Setpoints] > [Enter] > [Auxiliaries] > [Enter] > [Analog Inputs] > [Enter] > [Page 1].

· Set the Low and High setpoints with delays per the cover sheet and [Submit]

· .[Tab] to the (Low Press Vessel) control and set as [Always].

· [Menu] > [Operating Values] > [Enter] > [User Defined] > [Tab] > [Enter] > [Enter] Select [Low Press. Vessel Level] > [Enter].
· To test the configuration adjust the small blue square potentiometer located in the P5a terminal block on Analog board 2, Channel 5. As the potentiometer is rotated the level displayed on the user defined screen should change.
PE-9  Establish Compressor Sequencing Communications w/Ethernet - Quantum LX

· Attach Crossover cable between the Ethernet port (PL5) of each panel.

· On each panel go to Level 3.

· On one panel at a time go to [Menu] > [Configuration] > [Enter] > [Compressor] > [Enter] and Enable [Sequencing] & [Regulation 3] for (Suction Pressure) and (Forward action).

· On each panel go [Backspace Key] > [Ethernet] > [Enter], [Tab] to and set the last Octet of the IP address for the master panel to [241] and the slave to [242]. Ensure that the Gateway Address, Subnet Mask and Web Server Port setpoints match on each panel and press [Submit]. 

· On each panel go to [Menu] > [Setpoints] > [Enter] > [Capacity] > [Enter] > [Regulation 3] > [Enter] and set up to run as necessary for a 21psig control set-point to include safeties and the start and stop setpoints for auto-cycle which will used for the start and stop for sequencing. 

· On each panel go to[Menu] > [Modes] > [Enter], [Tab] to and set the Active Mode to [Regulation 3].

· On each panel go to [Menu] > [Setpoints] > [Enter] > [Sequencing] > [Enter] > [System 1 Setup] > [Enter].

· On each panel [Enable] Sequencing, set the Control Setpoint to [21.0psig], minimum runtime to [10 Min], High Stage System Link as [None].

· On each panel set Sequencing ID #1 as [242], Start # as [1], Compressor and Capacity Mode as [Remote Seq.] and Minimum Capacity as [30%].

Set Sequencing ID #2 as [241], Start # as [2], Compressor and Capacity Mode as [Remote Seq.] and Minimum Capacity as [40%] and [Submit].

· On each panel go to [Menu] > [Modes] > [Enter] and set the Compressor and Capacity to [Remote Sequencing], Volume to [Automatic]. 
· On each panel go to [Menu] > [Operating Values] > Enter] > [Sequencing] > [Enter]. Ensure that the status is other than “Not Communicating” for both machines.
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