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FIGURES 
 

 
(a)	

 

 
(b) 

 
Fig. 1 – Electrical scheme of the Unified Power Quality Conditioner; (a) Conventional topology based on three-phase three-wire 

back-to-back converters; (b) Developed topology, without series transformers, based on three single-phase back-to-back 
converters. 
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Fig. 2 – Control blocks of the UPQC algorithms: (a) For the series conditioner; (b) For the shunt conditioner. 

 
 

 
Fig. 3 – Simulation results of transients: (a) When the shunt conditioner is turned on; (b) When the series conditioner is turned 
on; (c) Load (vLa, vLb, vLc) and main voltages (vSa, vSb, vSc) when the main voltages become imbalanced (transient 1); (d) Main 

currents (iSa, iSb, iSc) when the main voltages become imbalanced (transient 1); (e) Load (vLa, vLb, vLc) and main voltages (vSa, vSb, 
vSc) when the imbalance at the main voltages is extinguished (transient 2); (f) Main currents (iSa, iSb, iSc) when the imbalance at 

the main voltages is extinguished (transient 2). 
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Fig. 4 – Experimental results of the load voltages (vLa, vLb, vLc) and main currents (iSa, iSb, iSc) for Test Case 1: (a) With both of 
the UPQC conditioners turned off; (b) At the transient when the series conditioner is turned on; (c) At steady state condition - 

(50V/div, 10A/div, 5ms/div). 
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Fig. 5 – Experimental results of the load voltages (vLa, vLb, vLc) and main currents (iSa, iSb, iSc) for Test Case 2: (a) With both of 
the UPQC conditioners turned off; (b) At the transient when the series conditioner is turned on; (c) At steady state condition - 

(50V/div, 10A/div, 5ms/div). 
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Fig. 6 – Experimental results of the test case 3: (a) Load voltages (vLa, vLb, vLc) and main currents (iSa, iSb, iSc) with both of the 

UPQC conditioners turned off; (b) Rms values of the active, reactive and apparent powers, load voltages and main currents with 
both of the UPQC conditioners turned off; (c) Load voltages and main currents with UPQC turned on at steady state condition; 
(d) Rms values of the active, reactive and apparent powers, load voltages and main currents currents with UPQC turned on at 

steady state condition. 
 
 

 
Fig. 7 – Experimental results of the test case 4: (a) dc-link voltage (vdc_1), main current (iSa), and load voltage (vLa) at the time 
transient when the shunt conditioner is turned on; (b) dc-link voltage (vdc_1), main current (iSa), load current and load voltage 

(iLa, vLa) at the time transient when the load is connected with the power grid. 
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