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Abstract: In high power industrial drive use the multi modular 

converter for high voltage dc transmission system. The 

reduction of switching frequency, reduce thermal stress and 

harmonic distortion in the output of the converter by using the 

modular converter. Synchronous optimal pulse width 

modulation (SOP) is a developing low gadget exchanging 

recurrence regulation system for high power converters, which 

keeps up the nature of converter output current. SOP system 

has been effectively exhibited for established multilevel 

topologies and it has been demonstrated that greatest gadget 

exchanging recurrence can be restricted to evaluated principal 

recurrence for seven or larger amount inverters without trading 

off on the nature of yield streams. Be that as it may, execution 

of SOP procedure for MMC topology is as yet pending. One of 

the primary difficulties for control of MMC is to keep up 

drifting capacitor voltages around their ostensible esteem. The 

objective of our investigation is to propose, break down and 

actualize improved SOP strategy for MMCs to accomplish low 

device exchanging recurrence operation, better quality of 

converter output current and keep up capacitor voltages around 

their perceived value. 
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I. INTRODUCTION 

 

Multilevel converters (MLCs) have risen as standard control 

electronic interface for medium-voltage (MV) and high voltage 

(HV) high power applications. The primary reason is superb 

nature of yield voltage/current waveforms and plausibility of 

using low voltage (LV) and MV control semiconductor gadgets. 

A few MLC topologies have been proposed in the writing after 

the coming of three-level neutral point-clipped (3L-NPC) 

converter in 1980s [1]. Be that as it may, the primary 

inconvenience with CHB topology is prerequisite of 

cumbersome and costly phase shifting multi-winding 

disengagement transformers to give disconnected dc sources 

[2]. In applications, for example, footing, marine impetus and 

wind control transformation, CHB topology may not be 

favored because of space and weight confinements. One 

achievable choice is secluded multilevel converter (MMC) that 

has been initially proposed for high-voltage dc transmission 

(HVDC) frameworks [3]. 

 

This topology defeats the disadvantage of CHB topology by 

wiping out the need of disconnected dc sources by methods for 

gliding capacitors that goes about as voltage sources. [4-5]. 

The major challenge responsible for MMC is to keep up 

capacitor voltages around their ostensible esteem. The first 

productions proposed a basic and novel strategy to acquire 

voltage adjusting of capacitors. The thought is to utilize 

balance stage to decide the quantity of sub modules to be 

embedded in each arm at any given time occurrence. The 

determination of sub module to be embedded/circumvent 

depends on an arranging calculation, which requires estimation 

of all capacitor voltages at each testing moment. Contingent 

upon the heading of arm present, higher ones are chosen to 

release them or lower ones are chosen to charge them [6-7]. 

The outstanding sinusoidal pulse width regulation (PWM) 

system for MLCs, for example, level-moved PWM and stage 

moved PWM have been executed for MMCs in mix with 

arranging calculation. Likewise, space vector balance (SVM) 

method has been adjusted for MMCs. Another thought has 

been proposed by using averaging also, adjusting control loops 

to alter the regulation list of each sub module in light of the 

voltage blunder and course of arm current [8]. 

 
 

Fig 1: Multi modular circuit 

 

Multi Modular Topology 

The analysis of multi modular converter has used a enhanced 

control networks to accomplish a firm and stable operation of 

the converter, as the chop down association of numerous sub-

modules in each phase and leg requires the voltage adjust 
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among the few sub-modules of each phase and between upper 

and lower legs. The control of the aggregate leg voltage and 

differential voltage amongst upper and lower phase is a critical 

point as it can influence truly the operation of MMC if not 

legitimately actualized. The potential connection between these 

two loop of control will be developed and discuss about; it will 

be imperative to assess the probability of control assignment 

conveyance; this examination is required to outline the most 

appropriate control conspire. The circuit diagram of multi 

modular is shown in fig 1 

 

Operation of MMC 

The states of MMC are shown in fig 2. In the ON or embedded 

state T1 is on, and T2 is off. The sub module yield voltage, VS 

M, rises to the capacitor voltage, VC, and the capacitor charges 

if the multivalve current is positive and releases generally. In 

the OFF or avoided state T2 is on, and T1 is off. The sub 

module yield voltage, VS M, is zero and the capacitor voltage 

is consistent, i.e. the capacitor won't charge nor release. In the 

blocked state, the two valves are off, and the current can just 

lead through the freewheeling diodes. 

 
Fig 2: States of MMC 

 

II. SIMULATION RESULTS 

 

No control circle is executed yet, and the converter is not ready 

to keep the capacitor voltage to the underlying quality, i.e. the 

capacitor voltage diminishes from the underlying incentive to a 

non-coveted "unfaltering state condition", the same happens to 

differential current. Arm voltages waveforms are appeared in 

Fig. 3. After a short transient the differential current acts so as 

to keep up the capacitor voltage stable and the framework is 

working appropriately shown in fig 4.. So as to control the 

capacitor voltage and accordingly total vitality put away in 

upper and bring down arm, and their adjust; a control on the 

differential current must be actualized.  

 
 

Fig 3: Capacitor voltage without using control loop 

 
 

Fig 4: Differential current without control 

 

The differential current with PID controller is shown in fig 5. 

On the off chance that tuned legitimately, the vitality control 

framework will utilize a little division of the DC voltage; the 

rest of the part is utilized to ensure the yield following. 

Differential current control misuses just a little amount of the 

voltage accessible; the rest is utilized to control the yield. 

 
 

Fig 5: Differential current with PID control 

 

IV. CONCLUSION 

 

Examination depended on the utilization of a disentangled 

circuit, constituted by a solitary leg of the converter, where 

every one of the modules in each arm was spoken to by a 

solitary variable voltage source. The circuit display was 

inferred as an arrangement of differential conditions, utilized 

for examining both the relentless state and dynamic conduct of 

the MMC, from voltages and in this way vitality perspective. 

Using this MMC in the network conduct has been considered 

and a conceivable vitality control plot has been created. The 

numerical recreations have demonstrated that the framework is 

working accurately under unfaltering state and transient 

working conditions, aside from starting conditions with uneven 

capacitor voltages. To diminish the expansive voltage 

overshoots because of this uneven starting condition, an 

enhanced control plot has been produced. 
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