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| Abstract | | Quad-Fryze Compensation | Iterative Compensation
The role of compensation in power system

efficiency optimization is to reduce the line losses, ‘Icomp(k + 1) = I(k) - 'Yv(k)’
so that most of the source power is delivered to the is(t) = av(t) — BH{v(t)}
load (See Fig. 1). ’ When the iteration process has converged, we have:

Our basic objective is the construction of an — T Y - No control over P,,; = R { I, VH).
. . : . WO d L = .
adaptive near-optimal compensator that relies only A < s i - Pwmp =0 is not guaranteed.
on measurements of the load voltage and current so > :

as Fo allow precise control of P,,,,, the real power e — . Relation between
delivered to the compf:nsated load, as well as P,,,,, - S N Promp » Petoad) Our objectives in order of priority
the real power flowing out of the compensator, s and (o, B) * Minimize P, .

while reducing P,,, the power dissipated in the i
line impedance, to within a few percent of its

theoretical minimum. "
Pcload

* Achieve P,,,,=0 in steady state and P, =0 during iteration.

+ Control the steady-state value of P,;,,,-
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| Problem Description

i (1) i(1) Adaptive Near-Optimal Compensation with Significant Source Impedance
it 2

|“.

of ff - ive Search P d (Secant Method): I | Convergence Trajectory of the Adaptive Near-Optimal Compensator: I

I comp (1) | Adaptive Adjustment of a:
E R - The convergence to a certain value of P,,,, is given by the predetermined

) ) value of f in y(k) = a(k) +j
 R{Z(K)YVE(R)} = Promp, desived
IV (k)P T

© Unconpensated load
—— Convergence vaiectory 0 Ry, =0 W, B, =2750 W
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Figure 1 s e 5

Motivation and Significance

* Minimization of line losses. \Ic:o*mp(k' + 1) _ I(/C) _ [a(k’) 4 JB} V(k)

* Solution under significant source (line)
impedance conditions.

* Near-optimal self-adjusting compensator
that relies only on on-site load voltage
and current .

Values at the end of each segment of the trajectory|

| Case of Study: A three-phase Unbalanced Induction Motor | Adaptive Near-Optimal Compensation with Significant Concluding Remarks

Source Impedance Our adaptive procedure scheme for load compensation relies
only on instantaneous (dynamic) phasors obtained from
measurements of the load voltage and current. It achieves nearly
optimal performance even when the source impedance is not
negligible in comparison with the load impedance.
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