No Load / Underload Programming for ABB Drives (broken-belt indication / Action)

Following is a procedure for programming an underload (broken-belt) indication or fault into an ABB ACH550 drive with or without an optional ABB E-Clipse Bypass.  The VFD programming is more challenging because of the nature of the centrifugal loads the VFD is driving.  The difference between load at 15 Hz (or whatever minimum speed the VFD is programmed to run) and no load at 15 Hz is typically much smaller than the difference between load and no load at full speed, across-the-line bypass operation.

ACH550 VFD

First, determine what operation you would like the system to take in the underload condition.  Do you want the system to fault, shut down and provide an output to the end user indicating the underload condition, or do you wish to output a warning but continue running the motor?
Second, on the VFD keypad, navigate to the OPERATING DATA Group 01, Parameter 0105 – TORQUE.  (Torque is directly proportional to drive amps and torque is what the VFD utilizes to determine the underload condition).  Run the VFD with the load attached at minimum frequency and load (VAV boxes in minimum positions if possible).  Note the percent TORQUE reading on the VFD display panel and document the answer.
For example: Running the motor with the belts connected at 15 Hz minimum frequency the VFD display reads:  0105 TORQUE

40.0%
This indicates the Low Torque threshold for this application.  Set the LOAD TORQ LOW 1 parameter to 10% less that the value read on the display or 30%.  See below.

On the ACH550 drive keypad, navigate to Parameter Group 37 – User Load Curve.  Set the VFD parameters in this Group as follows:
Parameter
Parameter Name



Setting
3701

USER LOAD C MODE


UNDERLOAD (1)

3702

USER LOAD C FUNCTION


FAULT
3703

USER LOAD C TIME


At least 30 seconds

3704

LOAD FREQ 1



16 Hz (if 15 Hz is min)
3705

LOAD TORQ LOW 1


30%
If the unit does not have a bypass, set-up is complete.  To monitor the underload condition for the ACH550 VFD, Application 2734, unbundle FLN Point 88 – ALARM WORD 1, for the underload condition (bit 10).  FLN Point 86 – OK.ALARM will also change state.
For the ABB E-Clipse Bypass, set the Bypass parameters as follows:
E-Clipse Bypass

Parameter
Parameter Name



Setting
3001

UL ACTION




FAULT








(Match 3702 above)

3002

UL TIME




20 Seconds is default

Set-up is now complete.  On VFDs with E-Clipse bypass, monitor the underload condition for the system (drive and/or bypass) on the E-Clipse bypass Application 2737.  Unbundle FLN Point 7 – SYS UNDRLOAD and monitor this point for a YES (broken belt) or NO value to indicate the underload condition.  Point 7 will change state 30 seconds after the motor torque remains less than the 30% value in this example in either VFD or the bypass mode of operation.
This feature should eliminate the requirement for Hawkeye type current sensors / relays and free an additional point on the field panel.  This implementation will also save the cost of installation and field wiring for the current relay.
