
Journal of Innovative Research in Engineering Technology and Management Science 

Volume 01, Issue 01, May 2025                                                                                             

www.jiretms.com                                                                         

Published by: TechnoSphere Publishers                             www.jiretms.com                   16 | Page 

 

Front End Harmony Mitigation Using MCI Technique for A 3-Level 

Diode-Clamped High Frequency Link Inverter 
Vedanta Naik 

Department of Energy Systems Engineering, MGR University, Chennai 

Corresponding Author: vendantanaikener@gmail.com 

To Cite this Article 
Samuel Jack, “Front End Harmony Mitigation Using MCI Technique for A 3-Level Diode-Clamped High Frequency 

Link Inverter”, Journal of Innovative Research in Engineering Technology and Management Science, Vol. 01,                 

Issue 01, May 2025, pp:16-18. 

_____________________________________________________________________________________________ 

Abstract: The input for the inverter is the photovoltaic cells plus a battery bank. A digital signal processor is 

employed for the execution of the switching scheme once it is optimized with MCI approach. It is reviewed and tested 

using MATLAB. The effectiveness and the strength of the used approach can be seen from the experimental results 

when loaded with different loads. 
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_____________________________________________________________________________________ 

I. Introduction 
 The main element of multidimensional scaling, an exploratory study method for multidimensional data, is 

the optimized function with a host of unfavorable features including non-differentiability, multi objectives, and 

multimodality. The methods used for global optimization for multi-objective are chosen in this study for varying 

circumstances, especially in the power sector. SHE, THD, switching losses and maintaining with its fundamental are 

all used as objective functions in the three phases, three level diode clamped MLVSI using global optimization 

algorithm called MCI. The MCI creates several optimized pulse patterns which are then simulated in MATLAB before 

the comparison with the experimental results is done and use in real scenes with various types of loads to prove the 

effectiveness and resilience of the technique [5]. 

When it comes to changing energy from fuel cells, photovoltaic cells, distributed energy systems etc, there 

are several impediments in the power electronic industry such as low power conversion with low efficiency, switching 

losses, harmonics THD, bulk size and cost. This article outlines a universally optimised switching method, which can 

be used to neutralize the problems such as: diminish power loss, decrease total harmonic distortion (THD), decrease 

footprint area, increase the degree of current-density, decrease switch stress, function under numerous load conditions, 

function in the event of abrupt change in load, function in the presence of numerous power factors, function without 

the demand for a scanning loop, convert low DC to raised power AC applications, mitigate circulating currents and 

have a small operation-cycle loss. The equipment must also have a smaller footprint, and the main prerequisite for 

isolation is a high current density and good efficiency. Transformers are used for power electronic equipment isolation. 

Line frequency transformers, which are typically used at low frequencies like 50 or 60 Hz, are typically heavy, take 

up a lot of space, and have a lower current density than high frequency transformers. High frequency transformers, 

which are often used above 80 KHz, can achieve some of the goals by taking up less space, having a higher current 

density, and weighing less. This was accomplished by first implementing a front-end controlled inverter with zero 

current and zero voltage switching, and then a 3 phase, three-level diode clamped inverter [5]. 

 

II. High Frequency Linked Diode 
 Switches are numbered from S1 to S12. DC bus has two capacitors C1 and C2. Each capacitor is being 

charged to half the value of Vdc. An m-level inverter leg requires a two (m-1) switching devices, (m-1) clamping 

diodes, (m-1) capacitors. The input supply to the inverter (which has two legs, namely, the leading leg and the lagging 

leg) may come from any fuel cell. There are four legs (each leg consists of a MOSFET and an IGBT, and they are 

labelled M1, IG1, M2, and IG2, respectfully). An inductor L Source and a high frequency transformer are the output 
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of the inverter. The pulsing output is received by the diode bridge rectifier and, plus an inductor and capacitor, are 

functioned as a blocking capacitor and an input filter. The green and red dotted lines together give an auxiliary circuit 

whereas the green dotted line is filtering. The main responsibility of this auxiliary circuit is to ensure that the front 

end inverter has ZCS and ZVS. The IP Trans, IS Trans, VP Trans, and VS Trans indicate the current and voltage of 

primary and secondary transformers respectively, and Lsr denoting the saturable reactor that is connected series is 

with high frequency transformer. ILsr is the reactor current flowing at the present moment [3-5]. 

 

 
 

Fig 1: Three Phase Three Level Diode clamped High frequency Link Inverter 

 

III. Basic Operation and Principle 
 This principle has two parts to the explanation. First and secondly, fundamentals of front-end isolated inverter 

and three level, phase 3 diode clamped inverter are discussed respectively. The proposed ZVCS converter basically 

functions with a majority of pulse phase shift modulation approach and possesses 14 running states. Only six operating 

modes have been considered in this case on the positive half-cycle. The other modes will be reflected. 

 

 
 

Fig 2: Different modes of operation of a Three Level Diode clamped High frequency Link Inverter 

 



Front End Harmony Mitigation Using MCI Technique for A 3-Level Diode-Clamped High Frequency Link Inverter     

18 | Page 

IV. Analysis of Result 
 In addition to the conventional form of MCI, the results of the three cost optimization measures are combined. 

The summary gives the following descriptions: i) Minimum THD achieved ii) Number of the steps required to achieve 

the minimum THD 

 

 

 
 

Fig 3: Experimental setup of proposed inverter and Output Voltage of proposed inverter 

 

V. Conclusion and Future Scope 
 Though requiring over two times more iterations than Accelerated Particle Swarm optimization, MCI has 

been shown to give the best results. There has only been a variation in optimization approach attempted. Various other 

versions involving other MCI flavors in combination with other optimizing techniques might be tried in the future 

[11]. The aim of this study was to selectively remove four harmonics thus requiring the development of five primary 

notch angles that could be built upon. X-ray transform of short arc programs may be improved by having higher 

numbers of notch angles. However, due to the minimal switching losses, experimental results could not be consistent. 

References 
[1] Chie Lee and Yadav Kumar. “An Matrix Converter using Array System in Power Electronics in Communication Systems”. Springer 

Conference in Hindustan University, Chennai, VOL. 2, NO. 3, March 2009  

[2] Saritha, Srikanth, Subhakar and Sunitha, “A Process control system in Industrial Applications using Thyristors in power electronics for 

PMSG”,”. Elsevier 2011. China, 7 – 9, January 2012.  

[3] Niharika, Lakshman Reddy and Shanchie,  “A Novel of MIMO concepts in wireless relay networks in Space Time and Space Frequency in 

achieve diversity”, ” IEEE Conference Proceedings on Innovative Research in Communication Systems (IRCS),  International Conference. 

vol. 2, pp. 67 – 75, January. 2010  

[4] John Diesel, Shang Chee and Cooper Lee, “Standalone Grid system for On and OFF modes Using Renewable energy sources using PMMC 

Technology’, ”Springer Proceedings on Green Energy on World environmental Day”, IEEE conference proceedings held at Madras 

University, on the 20tt Century. pp.10-19, 2020  

[5] A Purna Chandra Rao, YP Obulesh and Ch Sai Babu. “High performance Cascaded multilevel inverter fed brushless dc motor drive”. 

International Journal of Engineering Sciences & Emerging Technologies. 2013; 5(2): 88-96.  

[6] J Rodriguez, JS Lai, and FZ Peng. “Multilevel inverters: A survey of topologies, control and applications”. IEEE Trans. Power Electron. 

2002; 49(4): 724–738.  

[7] GCD Souza and BK Bose. “A fuzzy set theory based control of a phase controlled converter DC machine drive”. IEEE Trans. Industrial 

Application. 1994; 30: 34-44.  

[8] C Won, S Kim and BK Bose. “Robust position control of induction motor using fuzzy logic control”. IEEE-IAS Annual Meeting, Conf. Rec. 

1992: 472-451.  

 

 

 

 

 

 


