Challenges to developing PEC performance tables from available data

The data we have is disappointingly inconsistent and sparse, especially at the low loads where the controllers are expected to accomplish the greatest savings.  We have three lab test motors that showed virtually no savings, but two of these were at ORNL where the low-end calibration of Hall transducers was suspect.  Three of the motors showing the best results were monitored in field tests conducted by the manufacturer.  These do not include shaft power data so they lack a basis for creating a savings versus percent load lookup table.

I recommend that we test at least two more motors in the lab.  In this instance “we” means the Motor Resource Center, i.e. WSU/Advanced Energy.  The testing protocol would do the following:

· Test at least two motors, with at least one being in the 10-20 HP range and another in the 40-60 HP range.  RPM should be in the range of 900 to 1200.

· The motors should be given a full IEEE 112B test with core and other losses segregated.  If significant differences in controller savings are noted with different motors, this will allow opportunity to see what affects the difference.  This is important because motor theory and limited data suggest that motors with higher core losses have greater potential for improvement from voltage controllers than those with lower core losses.

· At minimum the motors should be tested with and without the controller in 10% load increments at loads from (50% to +125%.  Additional load points at +10% and (10% should be included because that is the range where anticipated savings are large and where this equipment frequently operates.  

· At the load points spanning (50% through +75%, tests without the controller but at 10% and 20% undervoltage should be conducted.  This will give an indication of the potential savings with sinusoidal reduced voltage for comparison to that achieved with the controller.  

· During testing with the controller, controller current and output voltage should be recorded.  Voltage and current harmonic content shall be recorded with a Fourier breakdown of harmonics.  Oscilloscope traces should be recorded of the controller voltage output at each load point.  This will allow a comparison of the performance at chopped voltage to the same sinusoidal voltage.  It will give insight into how much the non-sinusoidal output affects potential voltage reduction savings.

It is important for data analysis to begin as soon as lab testing begins.  This will allow early detection of any outlier points or unexpected performance so they can be investigated and verified before the test setup is dismantled.  The Motor Resource Center engineering staff has tested other voltage-reduction motor controllers before.  Because of this, lab personnel know how chopped voltage affects performance of other motors and will recognize anything unusual that pops up in the data.  This will allow staff to repeat and verify test steps for corroboration and investigate unanticipated system behavior.
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