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Abstract: In this dissertation, a innovative compensation strategy designed for receiving clean power of a usual 18-pulse 
ac/dc converter created by three 6-diode bridges is anticipated According to the future plan, a three-phase current-controlled 
inverter injects the compensation currents addicted to the three positive terminals of the three six diode bridges. The aim of 
injecting currents by the side of dc side is to improve the quality of the ac line currents. Compared toward the usual active 
filter deployed at the ac side, the three-phase inverter used in this dissertation is with lower kVA rating, and the 18-pulse 
converter draws nearly sinusoidal currents from the ac main by the proposed compensation strategy.  
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I. INTRODUCTION 
 
In high electric power translation applications, single-
phase or three-phase full-bridge rectifiers contain 
been the most popular converter while the first stage 
connected to the utility.  
 
Regrettably, these rectifiers drew non-sinusoidal 
currents from the utility and led to harmonic pollution 
lying on the grid. in the direction of regulate these 
troubles and sustain power quality, some optional 
standards, which listed the satisfactory distortion 
levels designed for different utilities, were published 
for industry to follow.  
 
A lot of strategies and topologies have been 
proposedto deal with these problems so as to meet the 
requirement of the standards. Among them, 
multipulse schemes played an important role due to 
their reliability, compactness, and effectiveness. 
Another benefit of multipulse methods was that they 
could only be implemented by uncontrollable 
semiconductor devices, i.e., diodes.  
 
The basic configuration of multipulse ac/dc 
converters is to connect multiple rectifier bridges 
together, either in parallel or in series at the dc side, 
so that some lower order characteristic harmonics 
produced by one rectifier can be canceled by other 
rectifiers. Therefore in practical circumstances 
multipulse transformers at all times accompanied to 
offer the phase-shifted power supplies for the 
multiple rectifiers. 
 

 
Fig.1. Scheme of the proposed injected method applied to an 

18-pulse converter. 
 
A dc-side injection technique applied to a 
conventional 18-pulse converter was future in an 
earlier version of this dissertation in which the ac 
major currents were enhanced by directly injecting 
the compensation currents into three positive 
terminals of the three six-diode modules. The term 
“directly injecting” means that the future method 
provided the compensation currents without 
modifying any parts of the 18-pulse converter, even 
the IPT. on the other hand, in the project did not 
examine the performance of the compensation plan 
under unbalanced power supply.  
 
II. SYSTEM DESCRIPTION 
 
Fig. 1 shows the future proposal which includes a set 
of multipulse transformers, three six-diode bridges, a 
three winding IPT, and a three-phase current-
controlled inverter. The set of multi pulse 
transformers, including one delta–delta connection 
and two delta-polygon links, provide three three 
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phase sources for the three diode bridges with +20, 
and –20◦ phase shift, respectively. It has to talk about 
that even the delta-polygon connection are used in 
this dissertation, other isolated connections with 
identical phase shift also can be second-hand in the 
proposed scheme, such as delta-fork connection. The 
secondary sides of the three phase-shift transformers, 
denoted as Tr1, Tr2, and Tr3, connect to the three 
diode bridges, denoted as Rec1, Rec2, and Rec3, 
correspondingly Then, all the negative terminals of 
the diode bridges connect together while the three 
positive terminals connect to the three non common 
terminals of the IPT, correspondingly. The three 
output terminals of the three-phase current-controlled 
inverter directly connect to the three non common 
terminals of the IPT. The inverter injects the 
recompense currents into these terminals according to 
the future strategy that leads to nearly sinusoidal ac 
line currents and will be thorough in next section. 
Through the direct connection, the future plan can 
adapt easily to an existing 18-pulse converter system 
without any modification. In addition, when the 
inverter is disconnected from the future system, the 
18-pulse converter still can resume it original 
presentation.  
 
Several system variables, as well as dc load current 
Id, the injection currents i, and I, and a synchronizing 
zero-crossing signal, are calculated and fed back to 
the digital controller. The aim of the future technique 
is to improve the generally ac line currents by 
injecting the compensation currents into the dc side of 
the 18-pulse converter. These compensation currents 
change the dc output current waveforms of individual 
diode bridge at the same time as the load current 
remains unchanged, and the THDs of ac line currents 
can be enhanced. There are four compensation of the 
future proposal. 
 
1) A three-phase inverter with extremely low kVA 
rating (2.4% of P) is sufficient to achieve near 
sinusoidal input line currents. The THDs of input line 
currents can be less than 1.2% experimentally. 
 
2) Through the direct injection system, the future 
technique can apply easily to an existing 18-pulse 
converter organization without any modification. 
Furthermore, in case of disconnecting the inverter 
from the system, it still can work as a conservative 
18-pulse converter correctly  
3) The future technique employs a conventional 
three-phase inverter, which is a mature knowledge 
and can be modified from the inverter sector 
expediently.  
4) The future technique not only improves the line 
current quality but also mitigates the effects caused 
by unbalanced source voltages. 
The three-winding IPT is used to absorb the 
instantaneous voltage difference between the dc 
terminals of the rectifiers, and its common terminal 

connects to the load through a smooth inductor load. 
In this paper, the value of Lload is large enough so 
that current ripple in the load current is ignored. 
Consequently, the three windings of the IPT share the 
load current equally, i.e., 1/3Id . Moreover, the output 
terminals of the inverter connect to the three 
noncommon terminals of the IPT. The VA rating of 
the IPT is V AIPT = √3Vxn (Id/3) = 0.042VdId. 
For proper boost operation of the inverter, the dc 
voltage VDC used in the inverter should be higher 
than ˆ Vxn = 0.168VLL ND 
NPwhich is the peak value of vxn . 
 
III. CONTROLE SCHEME 
 

 
Fig. 2. Three-phase inverter and the control scheme 

 
This paper employs a digital-signal processor 
(TMS320-F2812) as the controller, which calculates 
the commands of the compensation currents and then 
provides the switching patterns to the three-phase 
inverter to inject the compensation currents. Fig. 2 
shows the three-phase inverter’s scheme and the 
block diagram of the compensation strategy. Some 
system variables, including dc load current Id, the 
injection currents ix1, ix2, and ix3, and a 
synchronizing zero-crossing signal, are measured and 
fed back to the digital controller. The goal of the 
proposed method is to improve the overall ac line 
currents by injecting the compensation currents into 
the dc side of the 18-pulse converter. These 
compensation currents modify the dc output current 
waveforms of individual diode bridge while the load 
current remains unchanged, and the THDs of ac line 
currents can be improved from 6.6% to 1.2% 
experimentally. There are nfour advantages of the 
proposed scheme. 
1) A three-phase inverter with very low kVA rating 
(2.4% of Po) is enough to achieve near sinusoidal 
input line currents. The THDs of input line currents 
can be less than 
1.2% experimentally. 
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2) Through the direct injection mechanism, the 
proposed method can apply easily to an existing 18-
pulse converter system without any modification. 
Moreover, in case of disconnecting the inverter from 
the system, it still can work as a conventional 18-
pulse converter properly. 
3) The proposed method employs a traditional three-
phase inverter, which is a mature technology and can 
be adapted from the inverter sector conveniently.  
4) The proposed method not only improves the line 
current quality but also mitigates the effects caused 
by unbalanced source voltages. 

 
 
IV. SIMULATION RESULTS 
 
The proposed model is designed using 
MATLAB/SIMULINK and the simulation results are 
shown below: 

 
Un compensated source current 

 
Overall ac line currents 

 
Waveforms of i1 , i4, and i7 . 

 
Waveforms of i1 , i4, and i7 . 

 

 
Injected currents 

 
CONCLUSION 
 
This project gives a dc-side compensation plan to 
improve the line current state of an 18-pulse 
converter system formed as a result of three six-pulse 
rectifiers. A three-phase current controlled inverter 
injects the reparation currents into the positive 
terminals of the three rectifiers to improve the worth 
of the ac source currents. The compensation plan was 
analyzed and the injection commends were derived in 
this dissertation. An estimated technique was optional 
to make simpler the computation. It has to be eminent 
that the quality of the ac currents of each rectifier was 
worse than the conventional when applied the future 
technique. All the same the overall ac line currents 
were nearly sinusoidal and the current unbalance can 
be mitigated under unbalanced source. The plan 
criteria of the main components were given for 
applications.  
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