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efficiency optimization is to reduce the power
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Our proposed adaptive compensation scheme is
basedon the conceptof quad-Fryze compensation
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����efficiency optimization is to reduce the power
consumption of the source (“line”) impedance, so
that most of the sourcepower is deliveredto the

basedon the conceptof quad-Fryze compensation
[3] which is an extension of the classical Fryze.
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The important challenge is to find the values of� , �
thatachievethedesiredvaluesfor P , P boththat most of the sourcepower is deliveredto the

load (Fig. 1). Two basic characteristics of the quad-Fryze
compensation:

thatachievethedesiredvaluesfor Pcomp, Pcload both
in steady-state and during the iteration process [4].
� Adaptive adjustment of � :

Our basic objective is the construction of an
adaptivenear-optimal compensatorthat reliesonly

compensation:
� It has 2 degrees of freedom which allow us to
control P , P

� Adaptive adjustment of � :

adaptivenear-optimal compensatorthat reliesonly
on measurements of the load voltage and current so
asto allow precisecontrol of P , the realpower

control Pcomp, Pcload

where
Figure 6

asto allow precisecontrol of Pcload, the realpower
delivered to the compensated load, as well asPcomp,
the real power flowing out of the compensator, - � , � arereal-valuedcoefficients,and

where
Figure 6

The problem with the overshoots can be overcome
by includingadditionalscalingfor . Thusthe real power flowing out of the compensator,

while reducingPline, the power dissipated in the
line impedance,to within a few percent of its

- � , � arereal-valuedcoefficients,and
- represents the Hilbert transform � Adjustment of � :

In order to adjust � we rely on the monotone

by includingadditionalscalingfor . Thus

line impedance,to within a few percent of its
theoretical minimum.

In order to adjust � we rely on the monotone
increasing relation betweenPcload and � (Fig. 4):

where
cload

where
Here we take careof the first overshootwith � 0 .

where
Here we take careof the first overshootwith � 0 .
The other overshoots in the first segment of the tra-
jectory aretakencareof with � 1 and� 1 . The final

and  Pnom= nominal power.

jectory aretakencareof with � 1 and� 1 . The final
effect can be seen in Fig. 6 (solid line) and Fig. 7.

nom

 ��������� ��
! ������������

Figure 1
� It is nearly optimal

Figure 2
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� It is nearly optimal
The results illustrated on the example of an
inductionmachine indicatethat theperformanceof� A classicalresult by Fryze [1] hasbeenusedin inductionmachine indicatethat theperformanceof
the quad-Fryze compensator is almost indis-
tinguishablefrom the theoreticaloptimum (Fig. 3).

� A classicalresult by Fryze [1] hasbeenusedin
the case when the voltage drop across the line is
negligible in comparisonwith the load voltage. tinguishablefrom the theoreticaloptimum (Fig. 3).

Less than 3% of difference between quad-Fryze
andoptimal Pline values.

negligible in comparisonwith the load voltage.
However, when the source impedance becomes
significant the traditional Fryze solution doesnot Figure 4

Figure 7
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Near-optimal compensationis intended to get the smallest

andoptimal Pline values.

Figure 5 shows the performanceof our adaptive

significant the traditional Fryze solution doesnot
work well anymore.

Figure 4

Near-optimal compensationis intended to get the smallest
possible Pline for prescribed Pcomp, Pcload, where in practical terms
is of more interestthe implementationof a compensatorunder

Figure 5 shows the performanceof our adaptive
near-optimal compensation method.� An optimal solution considering significant

source(line) impedancewasalreadyobtainedin [2, is of more interestthe implementationof a compensatorunder
lossless conditions (Pcomp= 0).

It is convenientto establishwhetherthe � (k) correctionis indeed

source(line) impedancewasalreadyobtainedin [2,
3]. Unfortunately, it relies on network and load
parametersthat are not easy to determineduring It is convenientto establishwhetherthe � (k) correctionis indeed

necessary or we can dispense with it by using a different
approachin thereductionof theovershoots.

parametersthat are not easy to determineduring
operation making it impractical to be used.

approachin thereductionof theovershoots.
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� This motivates our approach in searching for a
sub-optimaleasy-to-implementadaptivesolution. �������	��!	��%
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sub-optimaleasy-to-implementadaptivesolution.

� Our adaptivecompensationschemerelies only

Figure 3

��������� ������������ FoundationunderGrantECS-0601256andECS-0746310� Our adaptivecompensationschemerelies only
on measurements of the voltage and current load
without requiring prior knowledge of any other
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In thefrequencydomainour iterativeschemeis: Figure 5 �	�	
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� Transient behavior:
The transienton Pcomp andPcload is shownin Fig. 6

without requiring prior knowledge of any other
system parameter.

In thefrequencydomainour iterativeschemeis: �	�	
	��	%
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