
International Journal of Engineering Applied Science and Management 

ISSN (Online): 2582-6948 

Vol. 2 Issue 6, June 2021 

 
 

 

 
Paper ID: 2021/IJEASM/2/2021/1648           1 
 

Hysteresis Current Control Strategy for Shunt Active Filter 

Based Systems 
 

Manish Umesh Thool
1
, Ms. Alka Thakur

2
 
 

M. Tech. Scholar, Department of Electrical Engineering, SSSUTMS University, Sehore, M.P. 

466001, India
1 

Associate Professor, Department of Electrical Engineering, SSSUTMS University, Sehore, M.P. 

466001, India
2 

 

 

Abstract: Largely, every APF system comprises of 3 parts: the passive components, the power 

converter, and the control structure. A noteworthy amount of research has been dedicated to this 

project in the proposal of H-bridge two-leg power inverter to diminish the system charge and 

volumetric dimensions. Based on these specifics, this chapter offering an innovative four-switch 

two- leg VSI topology for 3- Φ APF system. The furthermost significant representative of the 

novel topology is to diminish the number of switches with augment harmonic extenuation 

capability and delivers full reactive power compensation as equated to the conventional APF 

topologies. Feature step by step design process, control structure and mathematical modeling of 

both the filters (APF and PFs model) confirm its feasibility, predominantly for the grid-connected 

applications.  

 

Keywords: Shunt active power filter (SAPF), active filter, HCC, Control Strategy. 

 

1. Introduction 

Active power filters (APFs) are presented and examined. It 

comprises of an active exchanging device and latent 

vitality stockpiling devices, for example, inductors and 

capacitors to give predominant pay qualities, for example  

voltage and 

current sounds, voltages unbalance compensation to 

utilities, and current awkwardness pay to shoppers. 

Besides, it gives moderation to reactive power, unbiased 

present, changing line impedance, and variety in 

recurrence and destruction for voltage indent, sudden 

voltage bending, stifling voltage glimmer. Power quality 
has turned into a noteworthy research point in power 

dispersion frameworks because of a huge increment of 

symphonious contamination caused by expansion of 

nonlinear loads, for example, diode rectifiers, exchanging 

power provided and different sorts of line associated  

power converters and so forth. The shunt APF is perceived  

 

 

as a financially savvy answer for consonant pay in low and 

medium power frameworks. It made out of a PWM 

voltage source inverter, with a huge dc interface capacitor, 

and associated with the line by methods for an inductor. 
Now a day the majority of the loads are nonlinear because 

of utilization of power electronic gadgets like 

semiconductor devices utilized as a part of rectifiers and 

inverters, exchanging power supply and other power 

electronic converters and so on... To overcome above 

issues shunt APF is perceived as practical answer for 

repaying sounds in low and medium power applications. 

 

 Control Strategy 

 

Control strategy is to eliminate second symphonious at the 
DC connect voltage of the APF under an unequal load 

condition. As from above examination, the key negative 

grouping segment is the purpose behind the generation of 
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high music in the line present and also DC side of the 

APF.  

The essential Negative succession segment of APF has 

been decreased to drop the sounds in the framework. With 

a specific end goal to understand this goal, we need to  

keep up quadrature segment of key positive grouping 

reference current, which is the output of PI controller of 

voltage control circle, and both the direct and quadrature 

segment of principal negative succession reference current 

must be zero. This is the reason for a PR control strategy 
for the APF. The new control technique piece graph for the 

APF framework is appeared in Fig 3.4. It is having two 

control circles in the general framework. External circle is 

the voltage control circle, which directs the DC interface 

voltage of the APF to the reference esteem. The internal 

circle incorporates the key current controller and high 

consonant controller. In the  event of ordinary positive 

grouping control technique and DC interface voltage 

control strategy PI controller is utilized as a part of crucial 

current controller and PR controller is utilized as a part of 

high symphonious current controller. 
 

 Hysteresis Current control (HCC) 

 

Hysteresis current controller infers the exchanging signs 

of the inverter power switches in a way that decreases 

the present error. The switches are controlled non-

concurrently to incline the current through the inductor 

here and there with the goal that it takes after the 

reference. The current increase and down between two 

cutoff points is delineated in Figure 2.2. At the point 

when the current through the inductor surpasses the 

upper hysteresis restrain, a negative voltage is 

connected by the inverter to the inductor. This makes 

the current through the inductor diminish. Once the 

current achieves the lower hysteresis constrain, a 

positive voltage is connected by the inverter through the 

inductor and this makes the present increment and the 

cycle rehashes. The present controllers of the 3 stages 

are intended to work autonomously. They decide the 

changing signs to the individual period of the inverter. 

 

 

 

Fig.1.1 hysteresis current control operation waveform 

1-band hysteresis current control technique is one of the 

basic current control strategies where the genuine current 

is compelled to take after its reference current. In fact, this 

technique restrains the real current between two limits 

similarly dislodged from the reference. It doesn't let the 
genuine current to leave the band between the limits by 

turning the switches ON and OFF. The present error is 

acquired by subtracting the real current from the reference 

current. Next, it is sent to the hysteresis square to wind up 

limited between the said limits, in this way the mistake can 

be controlled between wanted esteems. At that point, the 

output of the hysteresis piece is connected for killing the 

switches ON and OFF. 

 

 
 

Fig.1.2 Basic Topology of Hysteresis levels 

 

 

Note that distinctive topologies for the APF can be 

connected and the control rationale will be diverse for 

every topology also. For example, 3-stage APFs are 
accessible with six, eight, twelve, twenty four and forty 
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eight switches, however the connected control rationale 

are altogether different. 

2. Shunt Active Power Filter 

UPS, variable speed drives, power converters goes under 

the non-direct loads due to their non-linearity they draw 
symphonious streams from the source. The shunt APF is 

associated in parallel with the non-linear load to 

distinguish the harmonics and infuse the remunerating 

streams into the framework. Shunt APF comprises of a DC 

interface static power converter and a vitality stockpiling 

component goes about as present source to deliver the 

remunerating streams. The repaying streams comprises of 

negative symphonious ebbs and flows and might be 

reactive current segment contingent upon the 

compensation. Shunt active filters are utilized for both 

consonant and reactive power compensation. 
 

 
 

Fig.2.1 Basic compensation principle of the SAPF 

 
The compensation rule for the shunt APF is that the VSI is 

controlled to infuse the compensation streams into the 

framework. The control depends on the reference streams 

ascertained by control systems executed. This is finished 

by assessing the sounds and the shunt APF goes about as a 

present source infusing music of same extent yet stage 

moved by 180. The filter is worked such that the source 

supplies just the central current and the filter supplies the 

consonant streams to the framework. 

 

 

Fig.2.2 The connection Diagram of 3-Φ 3 switch SAPF 

 

 3 Φ Active power filter 

 

The power circuit of the ordinary shunt active power filter 

(SAPF) is portrayed in Figure 2.7 (a). The SAPF is 

associated through the coupling inductor at the purpose of 

basic coupling (PCC) in the shunt position with the power 

conveyance framework. This topology is made out of a 

six-switch 3-leg full-connect VSI with a DC-interface 

capacitor and coupling inductors. The composed air 
conditioning join inductors are executed to shape the 

information current and repay the present sounds. For 

consonant compensation in a 3-stage framework, the 

SAPF produces the remunerating current by joining all the 

1-Φ symphonious parts and principal reactive segments of 

the heap streams. The filtering compensation is performed 

by infusing the remunerating current in stage with the 

utility voltage at the PCC into the power dispersion 

framework. 

3. Related Work  

Title Author Year Approach 

3-level hysteresis 

current control 

strategy for 3-Φ four-

switch shunt active 

filters 

S. Biricik and H. 

Komurcugil 

 

2016 

In this study, a 3-

level hysteresis 

current-control 

(HCC) strategy is 

proposed for 3- 

Φ four-switch shunt 

active power filters. 
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Comparison of 

different control 

strategy of 

conventional and 

digital controller 

for active power 

line conditioner 

(APLC) for 

harmonic 

compensation 

 

S. K. Ram and 

B. B. Das 

 

 

2013 

This paper presents 

about a 3-Φ four- 

wire active power 

filter for power line 

conditioning to 

improve power 

quality in the 

distribution 

network and 

implementation of 

a digitally 

controlled APF. 

Variable 

parameter pulse 

width 

modulation-based 

current tracking 

technology 

applied to 

four-switch 

3-Φ shunt 

active power 

filter 

 

X. Tan, Q. Li, H. 

Wang, L. Cao 

and S. Han 

 

 

2013 

A novel 

configuration is 

proposed with a y/y 

step-up transformer 

adding to AC side 

of the four-switch 

3-Φ (FSTP) active 

power filter (APF), 

Simulation of 3-

Φ four- wire 

shunt active 

power filter 

using novel 

switching technique 

H. Golwala 

and R. 

Chudamani 

 

2010 

This paper presents 

a novel switching 

technique for 3 Φ 

four wire shunt 

active power filter. 

3-Level Inverter-

Based Shunt Active 

Power Filter in 3- 

Φ 3-Wire and 

Four-Wire 

Systems 

 

O. Vodyakho and  

C. C. Mi, 

 

2009 

This paper presents 

a direct current-

space- vector 

control of an active 

power filter (APF) 

based on a 3-level 

neutral-point-

clamped (NPC) 

voltage-source 

inverter. 

A new soft-

switched 3-Φ 

four-wire shunt 

active power 

filter, 

 

M. Pakdel, 

 

2008 

This paper presents  

a new soft switched 

topology for 

losses reduction in 

a 3-Φ four-wire 

shunt active power 

filter (SAPF). 

 

3-dimensional 

pulse-width 

modulation 

technique in 3- 

level power 

inverters for 3- Φ 

four-wired 

system, 

 

Man-Chung 

Wong, Zheng-Yi 

Zhao, Ying-Duo 

Han and Liang-

Bing Zhao 

 

 

2001 

Shunt-connected 

trilevel power 

inverter in 3-Φ 

four-wired system 

as an active filter or 

individual current 

supply (peak-load 

supply) is studied 

by a novel 

technique: 3- 

dimensional (3-D) 

voltage vectors 

pulse width 

modulation (PWM). 

 

S. Biricik and H. Komurcugil [1] In this investigation, a 3-

level hysteresis current-control (HCC) strategy is 

proposed for 3-stage four-switch shunt active power 

filters. The four-switch topology which uses four 

exchanging gadgets together with two arrangement 

associated capacitors can lessen the cost, exchanging 

misfortunes and enhance the unwavering quality of 

framework. In this topology, when the present control of 

stages A and B is accomplished effectively, the present 

control of stage C which is associated with the midpoint 

of the arrangement associated capacitors is accomplished 

naturally. The present control is accomplished by utilizing 

a 3-level HCC strategy. A vital outcome of utilizing this 

control strategy is that it empowers access to the zero 

level of the information voltage of active filter with the 

goal that an exchanging device is just exchanged when the 

present error is negative, while it stays off when the 

present error is sure. Besides, the awkwardness in the 

capacitor voltages is dispensed with by including a 

criticism term (the distinction in the capacitor voltages 

duplicated by a reasonable pick up) to the present control. 

The proposed control strategy offers a lessened 

exchanging recurrence, misfortunes and cost. The 

consistent state and dynamic execution of the proposed 

control strategy is confirmed through reenactments and 

test considers. 

 

S. K. Ram and B. B. Das[2] Different electronic circuits, 

for example, inverters, choppers, cyclo-converters, SMPS 

utilized by mechanical and household objects are non- 

direct in nature, which makes the heap current to be 

twisted, causing bothersome impacts like heating, 

hardware harms, EMI related issues in power framework. 

The active power filter (APF) is the best answer for 

dispensing with the music caused by the non-direct loads. 

This paper introduces around a 3-stage four-wire active 

power filter for power line molding to enhance power 

quality in the conveyance system and execution of a 

carefully controlled APF. The active power filter is 

executed with PWM based current controlled voltage 

source inverter (VSI).The exchanging signals for APF are 

produced through proposed 3-level hysteresis current 

controller (HCC). The shunt APF framework is displayed 

and examined under various unequal non-straight load 

conditions utilizing MATLAB program. The Controller 

Configuration utilizing Equipment Depiction Dialect 

(VHDL or VERILOG) ends up free of process 
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innovation. Synchronous Reference Frame (SRF) is 

utilized for age of reference current. Both PI current 

calculation and HCC are composed in VHDL code and 

executed utilizing FPGA stage. 

 

X. Tan, Q. Li, H. Wang, L. Cao and S. Han [3] A novel 

arrangement is proposed with a y/y venture up transformer 

adding to air conditioning side of the four-switch 3- Φ 

(FSTP) active power filter (APF), in order to enhance the 

usage of DC voltage and further extend the voltage scope 

of FSTP APF. To enhance the present following execution 

of the FSTP inverter, a Variable Parameter Pulse Width 

Modulation (VPPWM) approach is displayed. In the 

proposed VPPWM technique, the triangular wave isn't 

settled however determined by mix of reference current 

error signals. A heartbeat width coefficient T is 

additionally received in VPPWM together with the 

parameter k, in order to make the APF current following 

width customizable and the resultant over-high switch 

recurrence issue is adequately traded off. The rule and 

usage of the VPPWM approach are explained in detail, 

and the legitimacy is exhibited by reproduction considers. 

The reenactment comes about are contrasted and that of 

the corresponding fundamental control triangular wave 

correlation approach and the present hysteresis following 

methodology, which demonstrates that the VPPWM 

strategy indicates prevalent execution accordingly speed 

and exactness to alternate ones. 

 

H. Golwala and R. Chudamani,[4] The control circuit of 

the active power filter utilized for power quality change 

has a few essential useful pieces, out of which the 

reference current generator and the exchanging pulse 

generator are considered as most vital squares. This paper 

displays a novel exchanging system for 3 stage four wire 

shunt active power filter. The exchanging beats are 

determined by utilizing the 3 dimensional space vector 

adjustment method with invalid vector killed. The 

exchanging algorithm introduced here disentangles the 

exchanging strategy. The attention is on the execution of a 

pulse width modulation plan with less number of switch 

substitutions per period and most extreme DC transport 

voltage use. A computerized controller is utilized to give 

miscreant current control. The blend of the advanced 

controller and the regulation plan gives the four leg active 

power filter the ability to autonomously track reference 

current waveforms in 3 stages. This four leg active power 

filter can be utilized for consonant compensation, reactive 

power compensation, and load adjusting and nonpartisan 

current compensation. Recreation comes about are given 

to demonstrate the legitimacy of the proposed exchanging 

control strategy. 

 
O. Vodyakho and C. C. Mi [5] This paper displays an 

immediate current-space-vector control of an active 

power filter (APF) in view of a 3-level nonpartisan 

point- clipped (NPC) voltage-source inverter. The 

proposed strategy in a roundabout way creates the 

compensation current reference by utilizing an identical 

conductance of the basic segment utilizing APF's dc-

interface voltage control. The proposed control can 

specifically pick consonant current parts by constant 

quick Fourier change to create the compensation 

current. The compensation current is spoken to in a 

pivoting coordinate framework with picked changing 

states from an exchanging table executed in a field-

programmable door exhibit. What's more, a 3-stage 

four-wire APF in view of a 3-level nonpartisan point-

clasped inverter is likewise exhibited. The proposed 

APF takes out music in every one of the 3 stages and 

the unbiased current. A 3-stage 3- wire NPC inverter 

framework can be utilized as a 3- stage four-wire 

framework since the split dc capacitors give a 

nonpartisan association. To manage and adjust the split 

dc-capacitor voltages, another control technique 

utilizing a sign cubical hysteresis controller is proposed. 

The qualities of the APF framework with a LCL-swell 

filter are examined and contrasted with customary 

current control methodologies with assess the natural 

preferences. The reenactment and exploratory outcomes 

approved the achievability of the proposed APF. 

 

M. Pakdel, [6] This paper showed another delicate 

exchanged topology for misfortunes decrease in a 3- stage 

four-wire shunt active power filter (SAPF). The delicate 

exchanging procedure not just offers a lessening in 

exchanging misfortune and warm necessity, yet in 

addition permits the likelihood of high recurrence and 

snubberless activity. Enhanced circuit execution and 

productivity and in addition decrease of EMI outflow can 
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be accomplished. The thunderous dc connect inverter with 

low voltage stretch is utilized for power converter of a 3-

stage four- wire shunt active power filter. It is expected 

that the active power filter is associated with a heap that 

can be lopsided and may likewise draw consonant 

streams. The p-q hypothesis is utilized for controlling the 

SAPF. The proposed topology and activity rule of the 

control strategy is talked about in detail, at last the 

possibility of such a plan is shown through reproduction 

thinks about. 

 

Man-Chung Wong, Zheng-Yi Zhao, Ying-Duo Han and 

Liang-Bing Zhao [7] Shunt-associated trilevel power 

inverter in 3-stage four-wired framework as an active 

filter or individual current supply (crest stack supply) is 

examined by a novel procedure: 3-dimensional (3-D) 

voltage vectors pulse width modulation (PWM). In past 

decades, all the investigation for PWM is constrained to 

the two-dimensional (2-D) area, α and β outlines, in a 3-

stage 3-wired framework. In any case, in down to earth 

activity, there are numerous 3-stage four-wired 

frameworks in dissemination destinations. The summed 

up investigation of 3-D two-level and 3-level inverters is 

accomplished in this paper in order to play out the 

fundamental hypothesis of 3-D multilevel space vector 

exchanging PWM procedure. The sign cubical hysteresis 

control strategy is proposed and contemplated with 

reenactment brings about 3-D perspective. The 3-D PWM 

method in 3-level inverters is proficient. 

4. Statement of Problem 

The performance of most of the diesel-fueled equipment, 

the structure is dependent on the power factor and the 

output voltage of the waveform and the current waveform. 

However, they hold up to the pressure of their jobs and 

the sounds that make up the frame. The specific aim of 

reducing the need for a current source, and the 

maintenance of the voltage at the PROBLEMS, it is 

necessary to make use of a reward to the device. The time 

delay of the filters has been used, such as this one, but to 

overcome their shortcomings and active filters have been 

designed to allow you to get a variable cost. 

CONFERENCE valves can be used to alleviate any of the 

sounds in the shoulders. In this paper, two typical control 

methods that can be used to control the frequency 

converter are in a shunt ACF. 

5. Conclusions 

In this analysis, is to use a structural adjustment circuit, 

and in light of the deterioration of the frequency inverter 

and installation of the request, the better, and the 

preferential performance, reactive power compensation, 

progressive, remove it and have a great quality for a grid-

connected applications, promoting energy companies to 
expand the number of direct and non-linear in each of the 

structures. Under varying loads, a variety of powerful 

states, and the replacement of transducers,, and consume 

reactive power and current from the AC network. These 

non-linear loads create a sound that is a shocking effect 

and a positive impact on all of the devices, the security 

agencies and the department. An active shunt power filter 

(SAPF) topologies for instagram compensation, the use of 

different radio-tape-evaluation, and along these lines, it is 

not cost-effective. In this context, the need to make the 

frames, the one with the lowest total harmonic distortion 

(low THD), powers, scientists, and architects, in order to 
present non-invasive, and active power filters (APFs) if the 

answer to this question, and they can still have an impact 

on both the disabled, and the active power filters (APFs) as 

much as you'd expect. 
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