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Abstract— This paper presents Simulation and displaying of 

6-pulse and 12-pulse multi-pulse converter topologies. In 

this paper multi-pulse converters are created for improving 

quality of power, to lessen harmonics in AC main and ripple 

in DC side output. The 6-pulse and 12-pulse rectifier can 

regularly found in Adjustable speed drives and in HVDC 

systems. Multi-pulse converter recompenses the impact of 

harmonics by utilizing phase shifting transformer. Design of 

6-pulse, 12-pulse, 18-pulse and 24-pulse converters have 

been displayed alongside with their Circuit diagram and 

waveforms. The voltage waveforms have been watched and 

Total Harmonic Distortion approach has been computed. 

This path isn’t the same as customary approach in light of 

the fact that here autotransformer is configured by 

utilization of a few linear transformers. For high-power 

applications, a 12-pulse, 18-pulse and 24-pulse setup are 

helpful to diminish the harmonics, however regardless of 

everything, it consolidates the (np±1) th (n: integer, p: pulse) 

harmonics. 
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I. INTRODUCTION 

In modern mechanical/electrical energy conversion the 

power generating system plays very important role. It not 

only facilitates transfer of the mechanical power in to 

electrical but also condition the tendency of the source in 

such a way, to the point that the output tendency is 

comparable to those needed by the standards of utility and 

the appliances connected into it. As innovation develops 

each day, the investigation of energy systems has moved its 

bearing to power electronics to create the most productive 

energy transformation [1]. The equitable of utilizing power 

electronics are to get the advantage of lower cost, little 

power loss and huge energy productivity [3]. 

 Thus it can also serve as consolidated in-between 

the utility & compensate for undesirable effects such as: 

unbalanced loads, nonlinear loads and harmonics. All power 

electronic converters exploited as a part of various sorts of 

electronic systems can expand harmonics unsettling 

influences by infusing harmonic current straightforwardly 

towards the supply network [4].  

 As of late significant intrigue has been centered 

around the utilization of Multi-pulse converter for medium 

voltage adjustable speed drive (ASD) or variable speed 

drive (VSD). Numerous mechanical procedure, for example, 

sequential assembly lines must work at various speed of the 

filtering component. Multi-pulse converter is an appropriate 

setup to achieve high power rating and high quality output 

waveform other than of reasonable dynamic reaction. 

remembering the ultimate objective to guarantee the 

generally ascending "power Quality" for our building or 

office, it is important to treat harmonics. 

II. MULTI-PULSE CONVERTERS 

A. Definition 

“Pulse number is prescribed as the number of pulses in the 

dc output voltage inside one-time period of the ac source 

voltage in high-control application, ac-dc converters in view 

of the idea of Multi-pulse, to be specific, 12, 18, 

24,30,36,48, pulses are utilized to compensate the harmonics 

in ac input currents [5]. They are titled as Multi-pulse 

converters.” 

 These converters are produced in such immense 

shifting configurations to conclude the correct prerequisites 

of an extensive variety of utilizations [2]. AC drives are 

mostly comprised of two power segments, i.e., a rectifier 

segment and inverter segment. The AC source voltage is 

changed over into DC voltage is changed over again into a 

PWM controlled variable voltage AC output by the inverter 

circuit. The six-diode bridge rectifier is most broadly 

utilized as an AC-to-DC converter. This diode rectifier has a 

nonlinear (i.e. non-sinusoidal) load qualities causing 

harmonics current flow to the power source and results in 

line voltage appropriation. Inordinate harmonics in a power 

source raise numerous reasonable issues, for example; 

 The rms current increase and input power factor 

reduction 

 Overheating of grid-connected motors, cables, 

transformers & other distribution equipment 

 Resonating and harmonics heating of the power factor 

improvement capacitors 

 Nuisance tripping of the thermal circuit breakers 

 Malfunction of PLCs, computers and other harmonics 

sensitive equipment. 

III. TYPES OF MULTI-PULSE CONVERTER 

There are several types of Multi pulse converter like 6, 12, 

18, and 24-pulse etc. 

A. 6-pulse Converter 

The fundamental design for HVDC utilizes a 3-phase bridge 

rectifier or 6- pulse bridges, involving six electronic 

switches, each interfacing with one of the three phases 

control supply [1]. The 6-pulse rectifier circuit is embraced 

in most AC drives because to its straightforward and 

minimal effort structure. In any case, at full load condition, 

the input current THD can surpass 100% with no harmonic 

filter with the fifth, seventh, and eleventh harmonics being 

the predominant harmonic part. Fig. demonstrates a six-

diode bridge rectifier with a DC link reactor and the input 

current waveform. Drives over 30HP have a worked in DC 
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link reactor as a standard, and input current THD is around 

40% at full load conditions. On the off chance that extra 

input AC reactors are joined with the DC link choke, the 

harmonic current can be additionally diminished to around 

25% for entire intentions and purposes; there are 

impediments in decreasing the THD below 30% because of 

expanding AC reactor size & line voltage drop. 

 
Fig. 1: A 6-pulse converter circuit diagram and wave form 

B. 12-pulse converter 

For huge power applications, for example, high voltage DC 

transmission and DC engine drives, a 12 pulse output is by 

and large required to lessen the output ripples & to expand 

the ripple frequencies [1]. For these situation two 

arrangement of non-linear load are nourished by two phase 

shifted transformer winding with the utilizing of twelve 

pulse converter, 5th & 7th harmonics can be cancellation on 

essential side of transformer [5]. The output of two diode 

bridge rectifiers can be associated in lateral over a DC link 

choke as appeared in fig. or then again independently 

associated with two isolated drives. The multi-phase 

transformer can be isolated transformer or an 

autotransformer with 30-degree displacement to give 2 

three-phase voltage sources that cross out the fifth and 7th 

harmonics. Fig. demonstrates a 12-pulse rectifier with delta-

delta-wye isolation transformer and the subsequent input 

current wave form where eleventh and 13th harmonics are 

the effective harmonic components. The input current THD 

of around 10% can be accomplished. In several case, values 

can vary contingent consequently to the source voltage 

distortion and imbalance. To 30 degree uprooted three-phase 

voltage sources can be cultivated by a few different 

methodologies that incorporate; 

 Transformers with two secondaries (Star and 

Delta), provides 3-phase outputs with 30◦ phase shift 

between them, 

 RMS line voltage is the equivalent so delta winding has 

increased turns per phase. 

 Output voltages look like (assuming diode circuit) 

 
Fig. 2.1: 12-pulse circuit diagram 

 
Fig. 2.2: 12-pulse input current wave form 

C. 18-pulse converter 

Fig. shows Three-phase unidirectional 18-pulse bridge ac to 

dc converter using isolated delta/delta/double polygon 

transformer. 

 The 18-pulse transformer's intended to give 0.33% 

the typical input voltage to every of the 3 rectifiers at 20◦ 

phase displacement against each one [4]. At the point when 

three individual six pulse bridge rectifiers are joined in way 

that each is sustained from a different transformer winding 

& each of these windings are phase shifted to 20 degrees 

from each other, From H=np±1 then the 5th, seventh, 

eleventh and thirteenth harmonics are hypothetically wiped 

out [5]. 

  It indicates one commonplace circuit of bridge type 

18-pulse isolated ac to dc converter in which multi winding 

transformer with dominant in delta and 3 secondaries 

utilizing one in delta with zero-phase shift and two polygon 

windings having a phase shift of ±20◦ are utilized to sustain 

three arrangements of three-phase diode bridge rectifiers 

associated in series for dc output. It has the benefit of 

keeping away from interphase components and insensitive 

ac mains voltage harmonics. 

 In the hypothetical 18-pulse scheme, the three 

phase drifted voltage source associated to the three 6-diode 

bridges will eliminate the 5th, 7th, 11th, and 13th harmonics 

and the resting dominant harmonic constants are the 17th 

and 19th.  

 The multi-phase transformer can be 

autotransformer either a phase shifted isolation transformer 

with 20◦ displacement used to give 3 3-phase voltage 

sources that eliminates the 5th, 7th, 11th and 13th 

harmonics. 
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Fig. 3.1: 18-pulse converter circuit diagram 

 
Fig. 3.2: A 18-pulse input current wave form 

IV. MATLAB SIMULATION 

A. 6-pulse uncontrolled converter 

 
Fig. 4.1: A 6-pulse converter MATLAB Simulation 

MATLAB simulation of 6-pulse converter is presented in 

figure. Three phase programmable voltage source is 

supplied to the 3-phase transformer. Which provide the 3-

phase voltage to the circuit. This source consist parameter of 

[500 0 50] [amplitude (ph-ph) phase (deg.) frequency (Hz)]. 

The power is applied to the three phase transformer which is 

Y-Y connected with ground. The transformer is step down. 

From the transformer the power is applied to the bridge 

circuit. Here diode 6, 7, 8 are connected to upper side and 9, 

10, 11 diode connected to the lower side. When power is 

applied to uncontrolled bridge diode 6, 7, 8, are conduct first 

at this time diode are forward biased. After conduction of 

upper5 diode 9, 10, 11, diodes are conduct. From the bridge 

circuit the voltage is. The output of bridge circuit is 

connected to a R load. Just a single diode in the base portion 

of the bridge may lead at one time (D6, D7, or D8). Only 

one diode in the bottom half of the bridge may conduct at 

one time (D9, D10, or D11). D6 and D11 cannot conduct at 

the same time. Similarly, D7 and D11 cannot conduct 

simultaneously, nor can D8 and D9. 

 
Fig. 4.2: A 6-pulse converter MATLAB Simulation wave 

form 

B. 12-pulse uncontrolled converter 

 
Fig. 4.3: A 12-pulse converter MATLAB Simulation 

  A 12- pulse Bridge is viably two 6-pulse bridge 

associated in arrangement to DC side & masterminded with 

phase displacement in-between their particular AC supplies 

with the goal that same like the harmonic voltages and 

current are drop [4]. Figure shown the simulation of 12-

pulse converter.3-phase voltage is enforced to the three 

phase (three winding) transformer bank. This bank consists 

two transformers (Y-Y, Y-▲). two subsystems are 

connected with transformer bank. Each subsystem consists 

bridge rectifier circuit of diode. One resistive load is 

connected with subsystem. The output of this two subsystem 

i.e. 2 multi-pulse converter are linked in series to receive the 

equivalent output voltage. The output of this system is 

connected to resistive load with a 12-pulse arrangement, 5th 

and 7th harmonics are effectively eliminated on the ac side 
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and dc voltage ripple is reduced, therefore, it is more 

practical to use 12-pulse converters and provide the 

necessary filtering. The ripples frequency in 12-pulse is 12fs 

so, we will get smoother dc as compared to previous 

topology. 

VB1

 
VB2

 
Vtct

 
Fig. 4.4: A 12-pulse converter MATLAB Simulation 

waveform 

 From figure we can see that the output of bridge 

rectifier circuit is having dc voltage in terminology phases. 

By analysing the waveform, we can notice that in an AC 

cycle the no. of pulses are twelve. 

 In the event that the firing angle total estimation of 

all switches of every rectifier are equivalent, if the 

amplitudes and the relative phases of the line voltages are 

equivalent, and if entire switches, wires and adjusting 

reactors resistances and inductances are decisively 

equivalent, at that point the planned rectifier is organized by 

two indistinguishable rectifiers with symmetrical firing 

angels, and it can be confirmed that the normal current of 

the reactors will be precisely the same. For this situation, 

there will an ideal current sharing between the two rectifiers. 

 It can be imitate from Fig 4.4. That for any output 

voltage, the RMS input harmonic current and, therefore, the 

RMS input current of the proposed rectifier are smaller than 

those of the 6-pulse rectifier. From Fig.VB2 it can be 

concluded that the proposed rectifier displacement and 

power factors are bigger than that of the 6-pulse rectifier 

over the whole operating band. 

 The firing pulse of the rectifier is generated when 

the counter reaches zero. Because of the intrinsic symmetry 

of the line voltage, this scheme guarantees symmetric firing 

pulses. 

V. CONCLUSION 

In the 12-Pulse converter setups, the output voltage ripple 

and also the input phase current harmonic substance was 

much lower when contrasted with the 6-Pulse converter 

setups. As the quantity of pulses builds, the nature of DC so 

got turns out to be better and the harmonic substance in the 

AC input current is additionally lessened. Other multi-pulse 

converter setups with pulse numbers substantially higher 

than 12 and with diverse arrangements, similar to 18-Pulse, 

24-Pulse, 36-Pulse, 48-Pulse setups, which give much better 

execution than the 12-Pulse converter. The Various Multi-

Pulse setup is reenacted utilizing the product 

Simulink/MATLAB, and the comes about are displayed in 

the paper. The fundamental object of this work is to research 

the execution of uncontrolled Multi-pulse converter. Be that 

as it may, because of expanded circuit complexity and 

higher figure of parts included, their examination ends up 

noticeably monotonous and complex 
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