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PURPOSE:

This bulletin informs the field how to locate and enter all required VFD configuration parameters.  The VFD start-up sequence is described to assist troubleshooting.

MACHINES AFFECTED:

19XRV

INFORMATION:

The following references may be used to configure and troubleshoot 19XR Rockwell unit mounted VFDs.  Some of the general information in this Service Bulletin will also apply to chillers with freestanding VFDs.  Rockwell Technical Assistance can be reached at (800) 726-8112.  Parts can be ordered at (440) 646-6650. 
WARNING: VFD enclosure doors should always be secured before power is applied to the

                 VFD.  The VFD enclosure provides protection from arcing or explosions due to

                 mis-wiring or failed components.
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Surge Parameter Nameplate:

Located on the bottom surface on the inside of the control panel.  New settings should be recorded on this label if field adjustments are required to eliminate surge problems.  See below.

FILE: Installation, Start-Up & Operation

VFD Nameplate:

Located on the right end of the VFD enclosure when viewed from the front.  See below.
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VFD Set-Up Parameters Nameplate:

Located on the inside of the left door of the VFD enclosure.  See below.
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19XR, XRV Start-Up, Operation, and Maintenance Instructions (19XR-4SS Catalog X531-980 or 19XXR-5SS Catalog #531-982): Delivered with Chiller or see Marketing Web Site (www.carrier-commercial.com/cssmarketing) or contact Carrier Literature Services 

at (315)432-3418.

Carrier/Rockwell Automation VFD Quick Reference(Instruction Manual D2-3466):

Delivered with chiller or see Marketing Web Site(www.carrier-commercial.com/cssmarketing).  A password is required to enter this site.

Rockwell Automation LiquiFlo AC General Purpose(Volts/Hertz) and Vector Duty Drive Software Start-Up and Reference Manual(Instruction Manual D2-3410) 

Delivered with chiller or see Rockwell Web Site (www.theautomationbookstore.com/public.html).  Enter the Instruction Manual Number at the top of the ‘Reliance Electric’ screen in the ‘Item Number’ field.  A .pdf file of the manual and the option to mail order this reference will appear.

Rockwell Automation LiquiFlo AC Power Modules Hardware Reference, Installation, and Troubleshooting Manual(Instruction Manual D2-3411) 

Delivered with chiller or see Rockwell Web Site(www.theautomationbookstore.com/public.html).  Enter the Instruction Manual Number at the top of the ‘Reliance Electric’ screen in the ‘Item Number’ field.  A .pdf file of the manual and the option to mail order this reference will appear.

Rockwell Automation Remote Meter Interface (RMI) Board for use with GV3000 and VTAC 7 Drives, M/N 2SI3000(Instruction Manual D2-3341) 

Delivered with chiller or see Rockwell Web Site(www.theautomationbookstore.com/public.html).  Enter the Instruction Manual Number at the top of the ‘Reliance Electric’ screen in the ‘Item Number’ field.  A .pdf file of the manual and the option to mail order this reference will appear.

19XRV Control Configuration Job Sheet: 

This sheet only contains information that is available on the other references listed below.  It serves as a back up if any of these other references are not available.  It is available from Syracuse Service Engineering.

(Example)

19XRV Control Configuration Job Sheet

	Chiller Serial #:  65539
	
	
	Job Name: UNCC CHILLER REPLACE/PH4A

	Chiller Model #:  19XRV5656385CQH64
	
	
	
	

	
	
	
	
	

	Verify that the VFD part number is:  19XVR0643500
	
	

	Control Configuration
	
	
	
	

	                  CVC – ISM Configuration
	
	
	
	

	
	
	
	
	

	
    Path: Service(PW1111)/ISM CONFIG DATA (PW4444)/ISM_CONF

	       Starter Type (0=Full, 1=Red, 2=SS/VFD)
	
	
	2

	       Motor Rated Line Voltage (VFD Nameplate Load Side Voltage) 
	
	CVC Configurations
	460

	
       Motor Rated Load Amps (VFD Nameplate Line Side Chiller FL Amps)
	
	
	468

	       Motor Locked Rotor Trip (VFD Nameplate Load Side Motor LRA)  
	
	
	4998

	       Starter LRA Rating (VFD Nameplate Line Side Maximum Fuse)
	
	
	900

	       Motor Current CT Ratio: 1  
	
	
	
	
	163

	       Ground Fault Protection?
	
	
	
	
	NO

	       Frequency = 60Hz? (NO=50)
	
	
	
	
	YES

	       Current % Imbalance
	
	
	
	
	40

	
	
	
	
	

	
CVC – VFD ENABLE
	
	
	

	
Path: SERVICE (PW1111/EQUIPEMENT SERVICE/SETUP 2
	
	
	

	       VFD Option
	}
	CVC Configurations
	ENABLE

	       VFD Current Limit(VFD Nameplate Load Side Motor FLA)
	
	
	507

	
	
	
	
	

	        CVC – Surge Parameter Setup
	
	
	

	
Path: SERVICE (PW1111)/EQUIPMENT SERVICE/OPTIONS 
	
	
	

	

 Surge/HGBP Delta T1
	}
	CVC Configurations
	1.00

	

 Surge/HGBP Delta P1
	
	
	47.90

	

 Surge/HGBP Delta T2
	
	
	8.00

	

 Surge/HGBP Delta P2
	
	
	95.80

	
	
	
	
	

	VFD Configuration
	
	
	
	

	
	
	
	
	

	
Key Pad Parameters(See next page for definitions)
	
	
	

	P.004
	}
	Drive Configurations
	60

	P.006
	
	
	107

	P.028
	
	
	60

	H.000
	
	
	460

	H.001
	
	
	60

	H.002
	
	
	507

	H.021
	
	
	460

	H.022
	
	
	69


19XRV Chiller Visual Control Configuration – Key Pad Parameters

ISM_CONF Screen Parameters Access
To access this screen enter MENU > SERVICE > 1111 > ISM (STARTER) CONFIG DATA > 4444 > ISM_CONF

Starter Type

This parameter should be set to 2 for solid state and VFD starters with CVC Software Version 04.

Set this parameter to 3 for CVC Software Version 05 and higher.

Motor Rated Line Voltage

This parameter is labeled VOLTAGE under the LOAD SIDE section of the VFD Nameplate.

Motor Rated Load Amps

This parameter is labeled CHILLER FL AMPS under the LINE SIDE section of the VFD Nameplate.  Chiller full load amps are entered here because the ISM current transformers are installed on the line side power cables leading into the VFD, not the load side power cables attached to the motor terminals.  

Motor Locked Rotor Trip

This parameter is labeled MOTOR LRA under the LOAD SIDE section of the VFD Nameplate.

Starter LRA Rating

This parameter is labeled MAXIMUM FUSE under the LINE SIDE section of the VFD Nameplate.

Motor Current CT Ratio: 1

This parameter should be set to 120 for 414 amp drives and 163 for 500 and 643 amp drives.  A  true RMS ammeter must be used when this parameter is adjusted during CT calibration.

Ground Fault Protection?

This parameter should be set to ‘NO’.  The VFD has its own internal ground fault protection.

Frequency = 60 Hz? (No=50)

This parameter is labeled HZ under the LINE SIDE section of the VFD Nameplate.

Current % Imbalance 

This parameter should be set to 40.

SETUP 2 Screen Parameters Access

To access this screen enter MENU > SERVICE > 1111 > EQUIPMENT SERVICE > SETUP2

VFD Option

This parameter should be set to ENABLED.
VFD Current Limit

This parameter is labeled MOTOR FLA under the LOAD SIDE section of the VFD Nameplate.

Note:  It is normal for the VFD to generate a load side current that is greater than the

           line side current because the load side voltage delivered to the motor is less than the

           line side voltage delivered to the VFD.  The ratio of load side current to line side 

           current increases with lower motor speeds at lower VFD output frequencies.
Options Screen Parameters Access

These job specific parameters establish operating limits that prevent compressor surge.  To access this screen enter MENU > SERVICE > 1111 > EQUIPMENT SERVICE > OPTIONS   

Surge/HGBP Delta T1

This parameter should be set to SURGE/HGBP DELTA T1 on the VFD Set-Up Parameter Nameplate.
Surge/HGBP Delta P1

This parameter should be set to SURGE/HGBP DELTA P1 on the VFD Set-Up Parameter Nameplate.
Surge/HGBP Delta T2

This parameter should be set to SURGE/HGBP DELTA T2 on the VFD Set-Up Parameter Nameplate.
Surge/HGBP Delta P2

This parameter should be set to SURGE/HGBP DELTA P2 on the VFD Set-Up Parameter Nameplate.

Rockwell VFD Configuration – Key Pad Parameters

The following job specific parameters are defined on the VFD SET-UP PARAMETERS label.  This label is located inside of the left door of the VFD enclosure.  Alternate locations of parameter setting are included in the descriptions below. 

Maximum Speed

P.004 -   This parameter sets the maximum alternating current frequency that the VFD will

 generate.  The VFD regulator will not command a frequency greater than this 

frequency.  This parameter must be set to 60 for 60Hz motors or 50 for 50 Hz motors.

Password

P.006 -  This is a password function that lets the operator gain access and change higher level

 parameters P.007 – P.099, H.000 – H.022 and r.001 – r.050.  These parameters are factory set and in most cases should not be changed.  The default password is 107.  Password protection is toggled on and off each time the password is entered.

Speed Display Scaling

P.028 - This parameter configures the LED display to show the speed scale in frequency(Hz).

This parameter must be set to 60 for 60Hz motors or 50 for 50 Hz motors.

Motor Nameplate Voltage

H.000 - 
The VFD will deliver power at this voltage to the motor.  This information is also labeled VOLTAGE under the LOAD SIDE section of the VFD Nameplate. 

Motor Nameplate Base Frequency

H.001 - This parameter must be set to 60 for 60Hz motors or 50 for 50 Hz motors.  This

information is also labeled HZ under the LOAD SIDE section of the VFD Nameplate.

Motor Nameplate Amps

H.002 -  This parameter defines the current that the motor will draw at full load.  This

 information is also labeled Motor FLA under the LOAD SIDE section of the VFD 

 Nameplate.

Line Voltage

H.021 - Selected AC Line Voltage. This is the voltage supplied to the VFD input power 

terminals.  This information is also labeled VOLTAGE under the LINE SIDE section

of the VFD Nameplate.  Unit mounted Rockwell VFDs are intended for line side 

voltages between 380 V and 480 V. The value entered should be within 10% of the

actual line voltage.  If this parameter is set too low, over-voltage drive faults may

occur because the VFD will be expecting a lower line side voltage.

Over Frequency Limit

H.022 - Over frequency/speed limit.  This parameter provides overspeed protection by 

              Limiting the maximum output frequency.  For 60Hz motors, this parameter should

              be set to 69Hz (113% of 60Hz). For 50 Hz motors, this parameter should be set to

              57Hz (112% of 50 Hz).  An over-frequency fault will occur if this limit is exceeded.   

Additional VFD field setup and operational verification procedures can be found in the 19XR, XRV Start-up, Operation and Maintenance Manual (19XR-4SS Catalog # 531-980 or 19XR-5SS Catalog # 531-982) on pages 58-61.  Definitions for all input parameters are included in Chapter 4 of the Rockwell LiquiFlo AC General Purpose and Vector Duty Drive Software Start-Up and Reference Manual(D2-3410) 

Drive Component Replacement

Drive Module

If a drive module is replaced in the field, the following list of parameters must be re-entered into the drive.  The Rockwell default values are not correct for chiller applications.  A complete list of parameters that must be entered are defined on page 4-1 of the Carrier/Rockwell Automation VFD Quick Reference(Instruction Manual D2-3466).  This list includes the following parameters in addition to those defined above.

          P.000
     P.001     P.002     P.003     P.004     P.005     P.009     P.010     P.011   

          P.013         P.027     P.028     P.043     P.044     P.052     r.002      r.003      r.035  

          r.036           r.037      r.046      r.050








             

Important:  P.000:  This parameter(Control Source) must be set to rE to prevent severe

 
        compressor damage.  Operating the VFD when P.000 is set to LOCL bypasses

        chiller control safeties.  Pressing the RUN key on the VFD key pad when P.000 

        is set to LOCL will start the compressor when the oil pump is not running.  Oil

        starvation will destroy the compressor bearings. 

        P.050:  Do not set P.050(Restore Defaults) to ON.  Parameter P.050 will delete

        all Carrier parameters from the VFD.  All parameters listed on page 4-1 of the

                    Carrier/Rockwell Automation VFD Quick Reference(Instruction Manual D2-

                    3466) will need to be re-entered if Rockwell defaults are restored by

        parameter P.050.

Regulator Board

If the VFD regulator board is replaced in the field, verify that the regulator board terminal J4 jumper is installed across pins 1 and 2.  This jumper sets the VFD analog input speed reference to recognize 0 to 20 mA control speed signals from ISM terminals J8-1 and J8-2.  See page 2-8 of the Rockwell Automation LiquiFlo AC Power Modules Hardware Reference, Installation, and Troubleshooting Manual(Instruction Manual D2-3411) for more details.

A “CHS” (check sum) message will appear when the drive is first powered up following a regulator board replacement because the regulator board will not know what size drive it must control.  The following procedure should be followed to configure the regulator board.

1) Press and hold STOP/RESET, PROGRAM and DOWN arrow buttons for 5 – 10 seconds. (Press STOP/RESET button first).  PUn error should appear shortly after all buttons are released.

2) Press the PROGRAM key until P.--- appears.

3) Press enter until P.000 appears

4) Press the UP arrow until P.006 appears. Press ENTER

5) Press UP until 107 appears.  Press ENTER.

6)  Press UP until P.006 appears. Press ENTER

7) Press UP until 75 is displayed. Press ENTER

8) Press UP until P.998 appears.  Press ENTER

9) Press UP until ON appears. Press ENTER

10) Press UP until P.999 appears.  Press ENTER

11) Press Up until the appropriate drive code appears:

 VFD Part Number
    Rating        Code
  19XVR0414-----

   414 Amp (  41.4

  19XVR0500-----

   500 Amp (  50.4

  19XVR0643-----

   643 Amp (  64.4

12) Press ENTER.  

VFD Start-up Sequence

The following sequence of events must occur for the controls to proceed from a start command to run status.

1CR Relay

· When the high-pressure switch is closed, power is applied to ISM 1 CR relay terminal J9-1. 

· Power from ISM terminal J9-2 is applied to the VFD pilot relay (Component Terminal 7 and 8) when the 1CR relay closes.  The VFD pilot relay is energized when the controls confirm that the drive has permission to start.

1M Auxiliary Relay

· When the drive starts and the motor begins to rotate, the Drive Module Start Relay is energized and RC Card Terminals 30 and 31 short together ISM 1M Auxiliary terminals J2-9 and J2-10.  This input provides feedback to the ISM that the drive is operating and the motor is rotating. 

      Faults 

· A 1M Contact Fault(State 200) will result if all of the following conditions were true:

· At least 2 seconds had elapsed since the 1CR relay closed.

· The 1M auxiliary relay did not remain closed for a duration of more than 2 seconds.

· The motor current was greater than 5% RLA.

· A High Condenser Pressure Fault(State 207) will result if all of the following conditions were true:

· At least 2 seconds had elapsed since the 1CR relay closed

· The 1M auxiliary relay did not remain closed for a duration of more than 2 seconds.

· The motor current was less than 5% RLA

· No starter fault existed

· A Starter Fault(State 206) will result if all of the following conditions were true:

· At least 2 seconds had elapsed since the 1CR relay closed.

· The VFD sensed that a drive limit had been exceeded

· A Motor Amps not Sensed Fault(State 205) will result if all of the following conditions 

                were true:

· At least 10 seconds had elapsed since the 1CR relay closed

· The 1M Auxiliary relay remained closed

· The motor current fell below 5% RLA for more than 0.5 seconds.

2M Auxiliary Relay Closes

· When the drive reaches its minimum speed of 35 Hz, the VFD Run Relay on RMI card terminals 52 and 53 short together ISM 2M Auxiliary contact terminals J2-11 and J2-12.


Note: VFD parameter r.050 defines the VFD Run Relay minimum speed detection


          level, r.050 is factory set to 35 Hz.

· A 2M Contact Fault(State 201) will result before Transition mode if all of the following

                conditions were true:

· More than 20 seconds had elapsed since the 1CR relay closed

· The 2M Auxiliary relay did not remain closed.

· An Excess Acceleration Time Fault(State 203) will result before Transition mode if all of

  the following conditions were true:

· More than 20 seconds had elapsed since the 1CR relay closed

· Motor current had not fallen below 150% RLA.

Transition Mode
· The ISM will go to Transition mode during the time interval between 2 and 20 seconds following 1 CR relay closure if the following conditions are simultaneously met:

· The 1M Auxiliary contacts remain closed

· The 2M Auxiliary contacts remain closed

· The motor current is between 5% RLA and 150% RLA 

·  A 2M Contact Fault(State 201) will result after Transition mode if all of the following conditions

                 were true:

· One second had elapsed since the Transition relay closed

· The 2M Auxiliary relay did not remain closed 

·   An Excess Acceleration Time Fault(State 203) will result after Transition mode if all of the following conditions were true:

· More than 45 seconds had elapsed since the 1CR relay closed

· Motor current had not fallen below 100% RLA.

Run Mode
· The ISM will proceed into Run mode if all of the following conditions are met:

· Between 5 and 45 seconds have elapsed since the 1CR relay has closed

· The 1M Auxiliary contacts remain closed

· The ISM must have been in Transition mode for longer than 1 second

· The  2M Auxiliary contacts remain closed

· The motor current is between 5% RLA and 100% RLA

· The 1CR start is complete when the ISM transitions into Run mode.  Compliance with all listed conditions confirms that the controls and VFD have started and are operating. At this point the chiller will switch to temperature control and adjust to the load requirements. 

Troubleshooting

Rockwell Technical Assistance:  1-800-726-8112

The following tips have been useful in recent field experience:

1) This ISM shuts down every time the chiller is powered down.  The VFD controls do not simultaneously shut down with the ISM.  VFD controls continue to operate off the charge stored on the DC bus.  During the short time between ISM shut down and VFD controls shut down an AIn fault(analog input signal loss) in the VFD alarm history because the VFD controls sense that the 4-20 mA speed control signal from the ISM is no longer present.  Do not misinterpret AIn fault codes as a VFD problem if they occur when power is disconnected from the chiller.

2) Intermittent 1M, 2M, and Starter Fault trips can be caused by inaccurate VFD calibration.  A true RMS ammeter must be used when performing the ISM Current Calibration Check procedure in the 19XR O&M Manual.  New 19XRV Control Configuration Job Sheet parameters must be generated if the actual line voltage is not within 3% of the Motor Rated Line Voltage.  ISMs that are calibrated to display current that is lower than actual will not display 100% Average Line Current in the CVC default screen when the chiller is at full load.  Inaccurately calibrated ISMs can also cause the VFD to shut down on Motor Overload.  This VFD fault results in “1M Contact Fault”(State 200), 2M Contact Fault(State 201), or “Starter Fault”(State 206) messages on the CVC.  A software bug present in some VFDs will prevent the corresponding “OL” fault code from appearing on the VFD display.   

3) VFDs without a shunt trip breaker installed on the power disconnect will generate a FL(function loss) VFD fault code following a shut trip that is commanded by the ISM.  The STOP/RESET button on the VFD keypad will not clear the FL fault code.  The code can only be cleared if power to the VFD is disconnected until the VFD controls shut down.  The FL fault code will be cleared from the VFD display when power is restored to the VFD.  
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