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configuration prevents outages 
caused by over- current trips of 
the shredder’s 1200A main circuit 
breaker while meeting power utility 
voltage requirements. The current 
transformers for monitoring the 
system power for dynamic reactive 
power control are installed on the 
power cables feeding the shredder. 
Information feeds to each of the two 
EQUALIZER-T system controllers, 
enabling either combined load 
share control or independent 
operation. Further control functions 
of each system may be  enabled to 
compensate for the main upstream 
transformer, further reducing system 
losses.

 EQUALIZER-T Performance 
Under Varying Load Conditions
Figure 3 shows a combination of 
two measurement sequences. The 
first is a 12s sequence without the 
EQUALIZER-T in operation and the 
second shows a 10s sequence with 
the EQUALIZER-T in operation. 
Each measurement sequence uses 
a sampling rate of 60 samples per 
second. The measurements detail 
the dynamic nature of a metal 
shredder load as it moves from 

idle to shred. The first sequence 
shows real power consumption (kW) 
surging by more than 2.6MW in less 
than 6s. The real power consumption 
surges even more dramatically in the 
second sequence, increasing more 
than 3.5MW in less than 2s. In each 
case, the real power requirement 
fluctuates every two to three cycles 
by ±250kW, while the reactive power 
consumption fluctuates by ±500kVAr 
at the same rate.

The dynamic load increases 
negatively affect the supply voltage. 
The no-load voltage at the shredder 
averages approximately 4.25kV. 
The first sequence starts with the 
shredder lightly loaded and quickly 
ramps up to a relatively high load 
(3.5MW), at which time the voltage 
at the shredder sags to 3.96kV 
(overall voltage sag of 290V, or 7%). 
Although the overall real power 
and reactive power consumption is 
slightly higher during the second 
sequence, the voltage sag is 
significantly reduced to only 80V 
(2% below no-load voltage).

Figure 4 depicts a 2min sequence 
during which the record highest 
shredder load occured after the 
EQUALIZER-T installation. Demand 
peaked at 7.325MW during this 
event, 325% of the rated power 
of the motor. Although apparent 
power consumption at the motor 
peaked at 8.3MVA, the power utility 
saw over 1.0MVA less demand 
due to the EQUALIZER-T  systems. 
Furthermore, even though power 
consumption peaked at more than 
three times the motor rating, voltage 
sags were still limited to less than 
3% of 4160V, the motor’s nominal 
operating voltage. The bottom graph 
in Figure 4 shows the effectiveness 
and extremely accurate operation of 
the EQUALIZER-T systems. The utility 

Figure 2: System Installation Diagram

Figure 3: Shredder Operating Modes With and Without 
EQUALIZER-T Power Correction
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Figure 4: Record Metal Shredder Power Consumption (Bottom 
Graph is an Enlarged View of this Event)

apparent power demand is reduced 
to equal the real power consumption 
of the shredder motor, effectively 
reducing average reactive power 
demand to zero and maintaining the 
average PF at unity (1.0).


