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Abstract: This paper presents another brought together power-quality molding framework (MC-

UPQC), fit for synchronous pay for voltage and current in multibus/multi feeder frameworks. In this 

setup, one shunt voltage-source converter (shunt VSC) and at least two series VSCs exist. The 

framework can be applied to nearby feeders to make up for supply-voltage and burden current 

blemishes on the principal feeder and full pay of supply-voltage defects on different feeders. In the 

proposed setup, all converters are associated consecutive on the dc side and offer a typical dc-connect 

capacitor. Along these lines, power can be moved from one feeder to nearby feeders to make up for 

hang/swell and interference. The exhibition of the MC-UPQC as well as the took on control calculation 

is shown by reproduction. The outcomes got in PSCAD/EMTDC on a two-transport/two-feeder 

framework show the viability of the proposed setup. 

Key Word: Power quality (PQ), PSCAD/EMTDC, bound together power-quality conditioner (UPQC), 

voltage-source converter (VSC). 

 

I.PRESENTATION 

 With expanding uses of nonlinear and electronically exchanged gadgets in conveyance frameworks and businesses, 

power-quality (PQ) issues, like music, flash, and lopsidedness have become serious worries. Moreover, lightning strikes on 

transmission lines, exchanging of capacitor banks, and different organization deficiencies can likewise to satisfy PQ guideline 

limits, including some kind of compensation might be vital. Present day arrangements can be found as dynamic correction or 

dynamic separating [2]. A shunt dynamic power channel is reasonable for the concealment of negative burden impact on the 

stockpile organization, yet in the event that there are supply voltage flaws, a series dynamic power channel might be expected 

to give full pay [3]. Lately, arrangements in view of adaptable ac transmission frameworks (Realities) have showed up. The 

utilization of Realities ideas in dissemination frameworks has brought about another age of repaying gadgets. A brought 

together power-quality conditioner (UPQC) [4] is the expansion of the bound together power-stream regulator (UPFC) [5] idea 

at the dispersion level. It comprises of joined series and shunt converters for concurrent pay of voltage and current flaws in a 

stockpile feeder [6]-[8].Recently, multi converter Realities gadgets, for example, an interline power-stream regulator (IPFC) 

what's more, the summed up brought together power-stream regulator (GUPFC) [10] are presented. The point of these gadgets 

is to control the power stream of multi lines or a sub network instead of control the power stream of a solitary line by, for 

example, an UPFC. At the point when the power streams of two lines beginning in one substation should be controlled, an 

interline power stream regulator (IPFC) can be utilized. An IPFC comprises of two series VSCs whose dc capacitors are 

coupled. This permits dynamic ability to flow between the VSCs. With this design, two lines can be controlled at the same time 

to upgrade the organization usage. The GUPFC consolidates at least three shunt and series converters. It expands the idea of 

voltage and power-stream control past what is feasible with the known two-converter UPFC. The most straightforward GUPFC 

comprises of three converters — one associated in shunt and the other two in series with two transmission lines in a substation. 

The essential GUPFC have some control over all out five power framework amounts, for example, a transport voltage and free 

dynamic and receptive power streams of two lines. The idea of GUPFC can be stretched out for additional lines if fundamental. 

The gadget might be introduced in a few focal substations to oversee power streams of multi lines or a gathering of lines and 

give voltage sup-port too. By utilizing GUPFC gadgets, the exchange ability of transmission lines can be expanded 

fundamentally. Moreover, by utilizing the multiline-the executives capacity of the GUPFC, dynamic power stream on lines 

can't be expanded, yet additionally be diminished concerning working and market exchange necessities. By and large, the 

GUPFC can be utilized to build the exchange capacity and ease blockages in an adaptable manner. This idea can be stretched 

out to plan multi converter arrangements for PQ improvement in contiguous feeders. For ex-more than adequate, the entomb 

line bound together power-quality conditioner (IUPQC), which is the augmentation of the IPFC idea at the circulation level, 

has been proposed in [11]. The IUPQC comprises of one series and one shunt converter. It is connected between twofeeders 

to manage the transport voltage of one of the feeders, while controlling the voltage across a delicate burden in the other feeder. 

In this arrangement, the voltage guideline in one of the feeders is per-shaped by the shunt-VSC. Be that as it may, starting from 

the source impedance is extremely low, a high measure of current would be expected to help the transport voltage in the event 

of a voltage hang/grow which isn't doable. It likewise has low powerful execution on the grounds that the dc-interface capacitor 

voltage isn't regulated.Fig.1. Single-line chart of a circulation framework with a MC-UPQC. 

 In this paper, another setup of an UPQC called the multi converter bound together power-quality conditioner (MC-

UPQC) is introduced. The framework is stretched out by adding a series-VSC in a neighboring feeder. The proposed 
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geography can be utilized for concurrent remuneration of voltage and current defects in the two feeders by dividing power pay 

capacities among two nearby feeders which are not associated. The framework is likewise fit for making up for interferences 

without the requirement for a battery stockpiling framework and thus without capacity limit restrictions. 

 

II.PROPOSED MC-UPQC FRAMEWORK 

A.MC-UPQC Design 

 The interior design of the MC-UPQC is displayed in Fig. 2. It comprises of three VSCs (VSC1, VSC2, and VSC3) 

which are associated consecutive through a typical dc-connect capacitor. In the proposed design, VSC1 is associated in series 

with BUS1 and VSC2 is associated in lined up with load L1 toward the finish of Feeder1. VSC3 is associated in series with 

BUS2 at the Feeder2 end. Every one of the three VSCs in Fig. 2 is acknowledged by a three-stage converter with a replacement 

reactor and high-pass yield channel as displayed in Fig. 3. The replacement reactor a dhigh- 

 

 
Fig..Typical MC-UPQC used in a distribution system 

 

A. Control Strategy 

 As shown in Fig.2, the MC-UPQC consists of two series VSC sand one shunt VSC which are controlled 

independently. The switching control strategy for   series   VSCs   and   the   shunt VSC are selected to be 

sinusoidalpulsewidth-modulation(SPWM)voltage controlandhysteresiscurrentcontrol,respectively. Details of the control 

algorithm, which are based on the method [12], will be discussed later. Shunt-VSC: Functions of the shunt-VSC are: 

1) To compensate for the reactive component of load L1cur-rent; 

 

Fig.2ControlblockdiagramoftheshuntVSC 

 

III.POWER-RATING INVESTIGATION OF THE MC-UPQC 

 The power rating of the MC-UPQC is a significant calculate terms of cost. Before estimation of the power rating of 

each VSC in the MC UPQC structure, two models of an UPQC are broke down and the best model which requires the base 

power rating is thought of. All voltage and current phasors utilized in this segment are stage amounts at the principal 

recurrence. 

 There are two models for an UPQC — quadrature pay (UPQC-Q) and in stage pay (UPQC-P). In the quadrature pay 

plot, the infused voltage by the series-VSC keeps a quadrature advance relationship with the stockpile current so that no 

genuine power is consumed by the series VSC at consistent state. This is a critical benefit when UPQC mitigates droop 

conditions. The series VSC likewise shares the volt-ampere receptive (VAR) of the heap alongside the shunt-VSC, lessening 

the power rating of the shunt-VSC. 

 Fig.6 shows the phasor graph of this plan under a common burden power factor condition with and without a voltage 

list. 

 

 

 

 

 



Unified Power-Quality Conditioning for Multiple Feeder System with Multiple Converters 

9 | P a g e  

 

 

IV.SIMULATION RESULTS 

 
Fig.3.BUS2voltage,seriescompensatingvoltage,andloadvoltage inFeeder2. 

 

 

V.CONCLUSION 

 In this paper, another arrangement for concurrent pay of voltage and current in nearby feeders has been proposed. The 

new arrangement is named multi converter brought together power-quality conditioner (MC-UPQC). Contrasted with a 

customary UPQC, the proposed geography is able to do completely safeguarding basic and delicate burdens against bends, 

hangs/swell, and break in two-feeder frameworks. The thought can be hypothetically stretched out to multibus/multi feeder 

frameworks by adding more series VSCs. The exhibition of the MC-UPQC is assessed under different aggravation conditions 

and it is shown that the proposed MC-UPQC offers the accompanying benefits: 

1) Power exchange between two nearby feeders for hang/swell and interference pay; 

2) Compensation for interferences without the requirement for a battery stockpiling framework and, subsequently, without 

 capacity limit constraint; 

3) Sharing power remuneration abilities between two contiguous feeders which are not associated. 
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