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AbstractAbstract 

The SAPF should compensate oscillating instantaneous real and imaginary powers to guarantee maximum micro grid efficiencyThe SAPF should compensate oscillating instantaneous real and imaginary powers to guarantee maximum micro-grid efficiency.
Here it is demonstrated that the control of the shunt compensators, based on the generalized theory of instantaneous powerHere it is demonstrated that the control of the shunt compensators, based on the generalized theory of instantaneous power
d fi iti d t bl f (i di t t d d b l d lt f d id l itdefinitions, produces unacceptable performance (i.e. distorted and unbalanced source voltage waveforms even under ideal unityp p p ( g y
power factor) The situation could be much worse in the presence of three-phase asymmetric voltage sourcepower factor). The situation could be much worse in the presence of three-phase asymmetric voltage source.

Case studyCase study

a) Wind t rbine oltage as mmetr Th l l i h b d h li da)  Wind turbine voltage asymmetry The control algorithm based on the generalized
Compensation of a balanced linear load nder

g g
theory of instantaneous power definition not onlyCompensation of  a balanced linear load under theory of instantaneous power definition not only

asymmetrical three-phase voltages generates wrong references for the SAPF (injectingasymmetrical three-phase voltages generates wrong references for the SAPF (injecting
di t t d t i t th di t ib ti t ) b ta distorted current into the distribution system) buty )

also causes the supply current distortion So the
b) Wind t rbine oltage harmonics

also causes the supply current distortion. So the
i i ld b h i h fb) Wind turbine voltage harmonics situation could be much worse in the presence ofp

wind turbine voltage asymmetry and harmonicsBy the same mathematical methodology used in the previous wind turbine voltage asymmetry and harmonics.By the same mathematical methodology used in the previous
part; the same results can be obtained.part; the same results can be obtained.

SimulationSimulation 

When the wind turbine three phase voltages are distorted by the first and fifth order dominant harmonics the SAPFWhen the wind turbine three-phase voltages are distorted by the first and fifth order dominant harmonics, the SAPF 
compensation algorithms based on the generalized theory of instantaneous power definitions produces distortedcompensation algorithms based on the generalized theory of instantaneous power definitions produces distorted SAPF controlled by generalized theory of 

outcomes as shown by the following simulationsinstantaneous power outcomes as shown by the following simulations. p

The compensation algorithm basedMicro Grid Wa eforms Micro Grid Wa eforms after compensation b SAPFThe compensation algorithm based Micro-Grid Waveforms Micro-Grid Waveforms after compensation by SAPF 
on the generalized theory of THDTHD on the generalized theory of 

i t t d fi iti
THDTHD

instantaneous power definitionsp

Th Fi t S l ti Th S d S l ti ConclusionThe First Solution The Second Solution Conclusion
This paper presents the effects of wind turbine

S i A i Fil Ad d G li d Th f I
This paper presents the effects of wind turbine

Series Active Filter Advanced Generalized Theory of Instantaneous voltage asymmetry and distortion on the accuracyy
Power (A GTIP) theory

voltage asymmetry and distortion on the accuracy
f ti l ith hi h ithe series active power filter is used to compensating the source Power (A-GTIP) theory of compensation algorithm, which is ap p g

voltage deficiencies. Figure introduces a typical series active filter
p g

commanding sub-system of shunt active filters involtage deficiencies. Figure introduces a typical series active filter
suitable for simulation and designing purposes

commanding sub-system of shunt active filters in
suitable for simulation and designing purposes.

SAPF t ll d extracting the reference signals. Having doneSAPF controlled e t act g t e e e e ce s g a s a g do e
mathematical analysis this paper proposes twoby A-GTIP theory mathematical analysis, this paper proposes twoy y
solutions for eliminating these negative effects;solutions for eliminating these negative effects;
fi t i ti filt i t d ffirst, a series active filter is suggested forgg
eliminating the source voltage waveformeliminating the source voltage waveform
deficiencies. Second, a compensation algorithm is

if v+ (t) , v-(t) and v0 (t) respectively indicate
de c e c es Seco d, a co pe sat o a go t s
presented for the SAPF controlled by theThis controlled voltage source injects the compensation voltage

( ) , ( ) ( ) p y
positive, negative and zero sequences of v(t), presented for the SAPF controlled by theg j p g

needed to mitigate voltage sags and total harmonic distortion into
positive, negative and zero sequences of v(t),
the wind turbine-end currents using the advanced generalized theory of instantaneousneeded to mitigate voltage sags and total harmonic distortion into

the utility Now the control algorithm based on the generalized
the wind turbine-end currents, using the
optimal solution (os) can be rewritten as :

advanced generalized theory of instantaneous
d fi iti (A GTIP) Thi l tt ithe utility. Now the control algorithm based on the generalized

theory of instantaneous power definitions generates satisfactory
optimal solution (os), can be rewritten as : power definitions (A-GTIP). This latter is moretheory of instantaneous power definitions generates satisfactory

f i l f th SAPF i th f b l d

p ( )
economical because of avoiding the usage of tworeference signals for the SAPF in the presence of a balanced Equations demonstrate that the term v(t).v (t) has an oscillating part on the top of the economical because of avoiding the usage of two

linear load; therefore, the injecting current of the SAPF would be
q ( ) ( ) g p p

average part due to the presence of the different voltage sequences This may cause inverters. Effectiveness of the proposedj g
led to a sinusoidal wind turbine-end currents.

average part due to the presence of the different voltage sequences. This may cause
that the control algorithm based on the generalized theory of instantaneous power

e te s ect e ess o t e p oposed
suggestions is verified by MATLAB SIMULINKled to a sinusoidal wind turbine end currents. that the control algorithm based on the generalized theory of instantaneous power

d fi iti t f i l f th SAPF th f it ill i j t
suggestions is verified by MATLAB-SIMULINK

definitions generates wrong reference signals for the SAPF; therefore, it will inject a simulations to confirm the elimination of the winddistorted current into the distribution system and also imposes various harmonic orders simulations to confirm the elimination of the wind
t bi ti ff t th f i thto the source-end currents. The A-GTIP theory is proposed further solution to overcome turbines negative effects; therefore, ensuring they p p

these defects:
g g

maximum electrical micro-grids efficiencythese defects:
A) One suggestion to overcome voltage asymmetry is to replace v(t) by v+ (t) Hence

maximum electrical micro-grids efficiency.
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