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Abstract: The significant usage of power semi-conductor
devices in modern single or multi-feeder distribution system is
increasing a lot in present situation. The non-linear
characterization of power distribution is highly responsible for
degradation of power-quality standards. The usage of large-sized
non-linear loads provokes the harmonic pollution, voltage
interruptions, voltage sag/swell issues are the key problems faced
by distribution systems. Over the various compensation
methodologies, the highly validated universal device is
Unified-Power Quality Compensator. The multi-feeder universal
devices play a prominent role and provide the attractive
performance with improved characteristics in multi-feeder
distribution system. In this work, Multi-Feeder UPQC device is
used to compensate all voltage and current related PQ issues in
multi-feeder distribution systems and also furnishes load-sharing
between adjacent feeders, reduce the power-shortages, maximizes
the stable performance. The performance evaluation of proposed
MF-UPQC is verified under various case studies with the help of
Computer-Simulation tool, results are validated with improved PQ
features.

Index Terms:Multi-Feeder Distribution System, Multi-Feeder
UPQC, Power-Quality Improvement, Harmonic Elimination,
Voltage I nterruptions, Total-Harmonic Distortion

I. INTRODUCTION

The small-scale industries suffers and doesn’t meet the
stable power demand due to electric utility system gives
eminent priority to large-scale industries, which leads to
proliferate the distribution system ensures the quality power,
power shortages, scheduled block-outs, partial-interruptions,
etc [1]. Uncertainly, the usage of power-electronic devices
are increased in current sSituation causes the poor
power-quality and creates serious problems in power
distribution system. The term Power-Quality (PQ) mainly
intensifies on two features such as reliability and
performance, subjected to current-quality, voltage-quality,
supply-quality and consume-quality. Ideally PQ is defined by
electric-energy with pure sinusoidal source voltage with
fundamental frequency with constant amplitude. Severe
techno-economic impacts are well experienced because of
current and voltage imperfections in common point of
distribution system [2].
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The presence of PQ issues is not new in distribution
system, but realization of PQ issues has been recently
increased by end-user level consumers. This large-sized
non-linear load provokes the harmonic distortions in current
sequences with non-ideal power-factor which initiates the
critical obstacles in distribution system. On other side, some
utility-side PQ issues are concentrates on voltage quality
issues like voltage interruptions, voltage sag-swell, voltage
harmonics, unbalanced voltages, faulty situations, so on,
createsthe major obstaclesin distribution system[3]. Formal,
PQ mitigation schemes like passive devices are available
which are unsuitable due to limited compensation
characteristics; hence, an attractive active compensation
scheme is required to achieve enhanced PQ features in
distribution system [4], [5].

The obstacles posed by electric power systems and
exploring feasible PQ has been attracted more researchers
into this area. Several emerging methodologies are defined
such as Flexible AC Transmission System (FACTS) and
Custom-Power Devices (CPDs) finds feasible results of
continuous enhancement of PQ issues. In general, FACTS
devices are significantly used in transmission system for
compensating reactive power and control the reliable power
flow with unity power-factor [6]. The application of power
semi-conductor technology to distribution system for more
beneficial to group of consumers, both FACTS and CPD
techniques compensates PQ issues but their operational
strategy and control is different. The CP devices are
classified based on PQ issues such as Distributed Static
Compensator (D-STATCOM), Dynamic-Voltage Restorer
(DVR) and Unified-PQ Compensator (UPQC), etc [7]. This
class of devices is highly developed to overcome all
current-voltage related PQ issues and improves reactive
power and harmonic distortions generated and/or absorbed
by load apparatus.

This custom-power technology utilizes power-electronic
converters to achieve quality power, reliable operation,
continuity power, etc. The well recognized devices in CPD
technology utilizes Voltage-Source Inverters (VSI) for PQ
enhancement integrated between utility-grid system and
consumer side appliances. The UPQC is an updated PQ
compensating device relatively new member of CPD family
and consisted as combination of both series and shunt
compensators [8]. The unique VS| topologies connected as
back-to-back formation simultaneously handles load current
and source voltage concerns integrated at Point of
Common-Coupling (PCC) of three-phase 3-wire and/or
4-wire distribution system. But, it is inappropriate for
multi-feeder distribution system, an aternate choice of
multi-feeder CPD’s can be used for compensating PQ issues
in own and adjacent feeders.
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Fig.1 Schematic Diagram of Proposed M F-UPQC Device

The concept of multi-feeder CPD techniques pre-requisites
multi-V Sl topologies integrated as shunt-series, series-series
and series-shunt via common DC-link capacitor in between
two adjacent feeders. Various MF-CPD techniques are
studied such as, Interline DVR [9], Interline Power-Flow
Compensator (IPFC) [10], Interline-UPQC [11], so on for
furnishing the optimal compensation features. This MF-CP
device compensates al PQ issues in both single and
multi-feeders, voltage-current qualities with additiona
features like load-sharing, regulate sudden interruptions,
enhance the stable operation, etc. In this work, Multi-Feeder
UPQC device is proposed to compensate PQ issues in
multi-feeder distribution system with attractive control
dtrategies. The performance evaluation of proposed
MF-UPQC is verified under various case studies with the
help of Matlab/Simulink tool, results are validated with
improved PQ features.

I1.PROPOSED M F-UPQC DEVICE

The proposed MF-UPQC consisting of 3-VSI structures
established as one shunt-VS| for compensating all current
related issues in feeder-2 and another two as series-VS
formation for compensating all voltage related issuesin both
feeders. These three-VSl structures are powered by a
common DC-link capacitor (Cq) and interfaced to
multi-feeder distribution system through line-integrated 1:1
transformers (for series-V Sl only). The proposed MF-UPQC
device is more capable to improve PQ in multi-feeder system
as well as|oad-sharing capability between the neighboring
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feeders. The MF-UPQC device is mitigating any level of
interruptions in feeder-1, no need of any energy-back up. The
secondary side of line integrating transformers (LT-1 and
LT-2) is connected in series with the main feeder-1 and
adjacent feeder-2. The schematic configuration of proposed
MF-UPQC deviceis presented in Fig.1.

In this configuration, shunt-connected VS| of MF-UPQC
in feeder-2 mitigates the all current related issues like current
harmonic distortions, reactive power control, power-factor
correction, unbalanced load, coming from power-electronic
conversion based non-linear load and sustains DC-link
voltage as constant. The series-connected V Sls of MF-UPQC
in both feeder-1 and feeder-2 mitigates the all voltage-related
issues like voltage interruptions, voltage-sag, voltage swell,
unbalanced voltages, several fault cases, etc, and injects the
38% of available power from a DC-link point of feeder-2. In
this system, a high sensitive Non-Linear (NL-2) load
comprising of three-phase Uncontrolled-Bridge Rectifier
(UBR) load furnishing the respective conversion energy to
combination of resistive-inductive RL-load is connected to
feeder-2. The other critical loads (L-1) in feeder-1 consisting
of regular sensitive balanced load as Resistive-Inductive
(RL) is connected to feeder-1 which pre-requisites pure
sinusoidal and fundamental voltage terms.

[11.CONTROL STRATEGIESOF PROPOSED
MF-UPQC DEVICE

The proposed MF-UPQC device requires
well-professional control

objectives to acquire attractive
control performance  in
M F-distribution systems.
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The attractive control objectives play a key role in
power-electronic controlled CPD techniques for furnishing
feasible operation and behaviour of MF-UPQC to regulate
the power system dynamics in multi-feeder distribution
system. Mainly, the control schemes of MF-UPQC device
comprising of complex mathematical functions for extracting
reference current signals of shunt-VSI device; as well as
reference voltage signals of series-V Sl devices. The feasible
switching functions of both series and shunt compensatorsin
MF-UPQC device is attained by sending proper information
to control functions through sensing elements. In general, for
sensing the harmonic distortions a harmonic analyzer is
pre-requisite and for sensing voltage issues a potential
transformer is required. Based on these sensing signals,
respective controller extracts the reference voltage/current
sequences for controlling the action of both series- VS| and
shunt-VSlI of MF-UPQC through gate-drive circuitry. The
main intension of control schemes are furnishing information
to respective compensation structures as well as maintaining
DC-link voltage as constant for regulation of loss power.

A. Control Scheme for Shunt-VSI of MF-UPQC in
Feeder-2

The control scheme for Shunt-VSI of MF-UPQC in
feeder-2 is considered as attractive Instantaneous Real -Power
Theory (IRPT) for extraction of reference current sequences
with controllable active-reactive power quantities. The
working principle of IRPT is carried-out based on conversion
of three-phase (abc) sequences to two-phase (o8) sequences
accorded in orthogonal frame by wusing Clarke’s
Transformation system [12]. Various inputs of IRPT are
sensed from sensing elements of load voltages of feeder-2
(Vi2—ape) @nd three-phase NL-load currents (iyo—_qpc) &€
the inputs of conversion scheme. This conversion scheme
provides the voltage & current sequences in orthogonal
coordinates (Vizap, Ivi2qp) @ instantaneous rea-reactive
quantities. The V545 and Iy ,qp quantities posed on axis-a
and axis-b respectively and the amplitudes of are changed
with positive and/or negative time instants. By utilizing this
transformation process, various functions in three-phase
sequences are described in rotating-reference frame as
represented in Egn. (1) & Eqgn. (2).

VLZa ULza
szﬁ] \[ \/_/ \/_/‘[“b @

VL2—c

\[ 2 1/2 [lNLZ a
2)
3 NL2-b (
\/_/ _\/_/ 2| LinL2—c
The active and reactive power in rotating reference frame
(ap) over classical power strategy for three-phase
components can be defined as,
P = Viz-ainiz—a + Viz-giniz-p ()
q = —Vi2-gintz-a t Viz—alniz-pg (4)
These instantaneous active & reactive power values are
illustrated under matrix formation is depicted as below;
P1_ [ Viz-a Vi2-p iNLZ—a]
[CI] - [_VLZ—ﬁ‘ 1]Lz—oz] iNLz_[g (5)
The (0f) currents are extracting based on conversion theme
as described in below Egn. (13),
Vi2-B1[P
Jol ®

[iNLZ—a] _ 1[Vi2-a
INL2-B Ak

~Vi2-g Vi2-a
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A= v + sz—ﬁ ()
The instantaneous active (p), reactive power (g) can be
congtituted in a oscillatory AC and DC-average components
defined as,
p=p+p
q=q+§ (8
Where, p, g represents the averaged DC component, 7, j
represents the oscillatory AC quantities. Based on
above-mentioned equations final reference current (iz,_qp)
form IRPT scheme can be represented in below Egn. (9),
lea—a 1 [V2-La ~Vi2-g7[P
[izz—ﬁ] T M lVi2p Vig—a ] [q] ©)
The active current quantities are generated based on
extraction of non-linear currents and main source voltagesin
orthogonal off frame by utilizing second-order High-pass
filter. This filter regulates the low-order frequencies enables
the high-order frequencies pretended in reference-current
extraction. With respect to controlling the orthogonal frame
guantities, the voltage of DC-link capacitor as (V;.,) is
administered by employing Proportional-Integral (Pl)
controller, which is mainly used for extended |oss-power
extraction and constant DC-link voltage. The attained
reference DC-link voltage (Vj.-) and obtained DC-link
voltage (V) is differentiated for error current sequences
which is administered by PI controller for acquiring
active-current value as (A;y,_,) a n" instants are illustrated
in below Egn. (10) & Egn. (11),
Vacer = Vacr = Vaca (10)
Ainp—2= Dinp—on — Kpp * (Vdcer n —
Vdcer (n—1)+Ki2+Vdcer (n) (11)
The generation of active-current component (A;y.—,) and
fundamental reference current (ic,_,z) can be incorporated
to extended reference current sequences in af-orthogonal
frame; it can be retransformed to (abc) quantities as (ig,_gpc)
isdescribed in below Eqn (12),
|
J72

lR2-a [ i

lRa—b —f 1/ N} _1/2 [ ch -« |(12)

iR2-c c2- -B
ll/\ﬁz 1/ V[_/ZJ

The schematic configuration of IRPT control scheme for
shunt-VSl of MF-UPQC in feeder-2 is illustrated in Fig.2.
The extraction of reference current (ip,_,5.) and actua
current iz,,_qpc &€ the key inputs of Hysteresis Current
Controller (HCC) for generation of feasible switching states
to shunt-V S| of MF-UPQC device. Typicaly, HCC ishighly
engaged for providing feasible switching states to shunt-VSI
of MF-UPQC based on certain limits of hysteresis bands.
These bands establish the boundary limits of reference
current controlled between these upper and/or lower limits, it
swings continuously between these bands followed by
fundamental reference current for generation of switching
states.

B. Control Scheme for SeriessVSI of MF-UPQC in
Feeder-1 and Feeder-2

The seriesVSI of MF-UPQC device accomplishes the
voltage control action to mitigate voltage harmonic, voltage
interupptions, voltage sag-swell and al voltage-related PQ
issues in both feeder-2 and
feeder-1.
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Fig.2 Schematic Configuration of IRPT Based Control Scheme for Shunt-VSI of MF-UPQC Device
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Fig.3 Schematic Configuration of Dual-SRFT Based Control Schemefor Series-VSl of MF-UPQC Device

A well-performed control objectiveisthe optimal selection
for supelative operating charactersitics of serie-VSl of
MF-UPQC device, based on contro analogy of respective
load voltage with measured feeder voltage. The received error
sequences are dynamically resolved by differentiating the
reference and desired voltage vectors. The desired
unit-sinusoidal vector functions are generated by using
Phase-Locked Loop (PLL) which is acts as in-phase
condition of main source voltage [13]. The desired load
voltages of feeder-1 and feeder-2 (V;12_qpc) @e transformed
into analogous dq0 quantitiesas (Vyqo12—qct) by using Park’s
transformation procedures.

lez—act
Vq12—act =

Vo
[cos® cos [9 ] cos [9+ ]1 Vitga
—|sm9 sin [9 ——] sin [9 +—]| Vii2-5|(13)
| L12—c

| ! : -
2 2 2
The abgular velocity “w” and their displacement
factor 0 is accomodated by
0 = [ wdt (14)
The controller function of seriessVSI of MF-UPQC
experiences the abc to dqg0 transformation procedure of both
desired and reference voltages. The reference voltagesin dq0
frameisillustrated in below Egn. (15),
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lez—ref
Vqu—ref
Vo
T 27
[cos® cos [9 ——] cos [9 + ]1 Veira
—|sm9 sin [9 ——] sin [9 +—]| Vs12-p (15)
l l VSlZ c

| 1 1 1 ]
Thezoutcome réspons&s of tranzsfomati on procedures such as
(Vag12-ace) isdifferentiated to reference voltages in dq frame
iS (Vag1z2-rer) Produces some error sequences which are
minimized by PI controller.
V;qlz—er = qulz—ref - qulz—act (16)
AVc;qlz = Aqulz—er - Kpg * (qulz—ref (n) -
Vdgl2—ref(n—1)+Kig«Vdg12—ref(7)(17)
Where, k,, represents the proportional gain factor and k;,
represents the integral-gain factor of Pl controller values
evluated by using trial-error method. Hence, the error coming
from differentiation processis eradicated by PI controller and
produces the reference voltage voltage in dg0 frame
Vigi2—res Which is re-transfomed to abc frame Vg1 res
for generation of feasible switching states to series-VSI of
MF-UPQCsin MF-distribution system.
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v cosO sinf 1
al2-ref

_2|cos 9—2—” sin 9—2—” 1 Vglz—re’f
o-5] sufo=5] |

2
Vblz—ref = 5

q

Verz—rer cos [9 + 2?”] sin [9 + 2?;1] 1

(18)
The final reference voltage vector in abc frame Vgyeqz—rer IS
forwarded to Sinuoidal Pulse-Width Modulation (SPWM), in
that reference voltage vector is compared to high switching
frequency trainagular carrier vector for generation of
swithing states to series-VSl of MF-UPQC. The schematic
configuration of control scheme for series-V S| of MF-UPQC
is depicted in Fig.3.

IV.SIMULATION RESULTS

The simulation analysis is evaluated under various case
studies for validating the proposed MF-UPQC performance
by using Matlab/Simulink tool, results are illustrated with
improved PQ features. In feeder-1 is affected by voltage
interruptions, voltage-harmonics, voltage sag-swell issues
defined by controlled voltage source and compensated these
voltage issues by using series-V Sl of MF-UPQC in feeder-1.
In feeder-2, current harmonics, reactive power control,
power-factor correction, voltage sag-swell are the key issues
and compensated by shunt-series formed V Sls of MF-UPQC
using certain parameters. The operating parameters of
proposed MF-UPQC are taken as generalized values from
various literatures for PQ enhancements are depicted in
Table.l.

Table.1 Operating Parameters of Proposed MF-UPQC
for PQ Enhancement

S. Parameters Values
No Feeder-1 Feeder-2
1 Source Voltage V4-415V, V-415V,
(Vims) 50Hz 50Hz
2 R=0.15Q, Ry=0.15Q,
Source |mpedance Lg-0.9mH Lg-0.9mH
3 R.=30 Q, V =415V,
L. -20 mH 50Hz,
Load Impedance (NL-Load) P .=10KW,
Q=5KVar
(Critical
Load)
4 415V, 50Hz, 415V, 50Hz,
Line Integrated 5KVA, BKVA,
(2:1) Linear Linear Model, | Linear Modd,
Transformer 10% Leakage | 10% Leakage
Reactance Reactance
5 Series-V S Filter Le-3 mH, L3 mH,
Module Cs-100uF Cs-100uF
6 Shunt-V S| Filter -- R4=0.001 Q,
Module Ly-10 mH
7 DC-Link V gea= 880V, Cyca =1500uF
Capacitor
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The performance analysis of series-VSI of MF-UPQC in
Feeder-1 is verified under voltage harmonics as depicted in
Fig.4. This feeder-1 is powered by 415V rms, 50Hz supply
system for achieve the critical load system, during voltage
harmonics at a time instant between 0.85 sec<t<0.95 sec
source voltage is affected due to 5" order & 7" order
harmonics presented in source voltage and crestes serious
problem in feede-1. In this period, series-VSl of MF-UPQC
in feeder-1 is injected some voltage based on in-phase
opposition principle to compensate voltage harmonicsin load
voltage and maintains sinusoidal & harmonic-free response.
In Fig.5, harmonic analysisis presented, the THD analysis of
source voltage during harmonic presence attains 20.62% and
during harmonic elimination attains 0.59%, and it is well
within |[EEE-519 standards compensated by series-VSI of
MF-UPQC.

The performance analysis of series-VSI of MF-UPQC in
Feeder-1isverified under voltage-sag asdepicted in Fig.6. At
pre-sag condition before 0.1 sec source voltage is maintained
as constant with a val ue of 340V, because of non-presence of
voltage sag in feeder-1. During voltage sag is applied
between 0.1 sec<t<0.2 sec in feeder-1, due to sag in the
source voltage dlightly decreased to 170V. But, the load
voltageis maintained constant 340V because of series-V Sl of
feeder-1 injects required voltage 170V to make load voltage
as constant.

The performance analysis of series-VSI of MF-UPQC in
Feeder-1 is verified under voltage-swell as depicted in Fig.7.
At pre-swell condition before 0.65 sec source voltage is
maintained as constant with a value of 340V, because of
non-presence of voltage swell in feeder-1. During voltage
swell isapplied between 0.65 sec<t<0.75 sec in feeder-1, due
to swell in the source voltage increasing to 510V. But, the
load voltage is maintained constant 340V because of
series-V Sl of feeder-1 injects/absorbs the additional voltage
170V to make load voltage as constant.

The performance analysis of series-VSI of MF-UPQC in
Feeder-1 is verified under voltage-interruptions as depicted
in Fig.8. At pre-interrupted condition before 0.35 sec source
voltage is maintained as constant with a value of 340V,
because of non-presence of voltage interruptions in feeder-1.
During voltage interruptions is applied between 0.35
sec<t<0.55 sec in feeder-1, due to these interruptions source
voltage decreasing to OV and affects the load voltage when
compensator is not there. But, the load voltage is maintained
constant 340V because of series-VS| of feeder-1 injects the
pre-requisite voltage 430V to make load voltage as constant.
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(b) Reactive Power
Fig.9 Active power & Reactive Power of Source, Load,
Compensator in Feeder-1 of MF-UPQC during various
case studies

At pre-sag condition before 0.1 sec, the active power of
source is maintained constant with a value of 10KW, during
voltage sag applied between 0.1 sec<t<0.2 sec in feeder-1,
the source active power is dightly decreased to SKW because
of sag condition. In that situation, the series-VSl of
MF-UPQC injects required active power to load as 5KW to
make load active power is constant 10KW as depicted in
Fig.9 (8. As wedl as, the reactive power of source is
maintained constant with a value of 5KVar during pre-sag
condition. During sag condition, the reactive power of source
is decreased to 2.5KVar; the series-V Sl of MF-UPQC injects
the additional reactive power 2.5KVar to load to maintain
load reactive power as constant with a value of 5KVar as
depicted in Fig.9 (b). Likewise, al the above cases the active
power and reactive powers are maintained constant by using
series-VSI of MF-UPQC for enhancing greater PQ features
in feeder-1 distribution system.

FEEDER-1 REACTIVE POWER

B. Performance Analysisof Series-VSI/Shunt-VS| of
MF-UPQC in Feeder-2
FEEDER-2 SOURCE VOLTAGE
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Fig.10 Performance Analysis of Series-V SI/Shunt-VSI of
MF-UPQC in Feeder-2 under Current Harmonic
Distortions
The performance analysis of series-VSl/shunt-VSl of
MF-UPQC in feeder-2 under current harmonic distortionsis
depicted in Fig.10. The feeder-2 is powering the three-phase
non-linear DBR load with 415V, 50Hz supply system. Due
to non-linear load loads, the source current is harmonized and
creates major issue in feeder-2 like more heat loss, high
current flow over the rated current damages the entire load
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system. For elimination of harmonics coming from NL-load
is counteracted by utilizing shunt-VSI of MF-UPQC using
attractive control scheme. The proposed shunt-VS| of
MF-UPQC compensates all harmonics distortions as
in-phase opposition principle and provides pure-sinusoidal
voltage with balanced nature. In Fig.11, harmonic analysisis
presented, the THD analysis of load current due to non-linear
load attains 30.05%% and eliminates the harmonic
distortions in source current with a value of 5.20%, and it is
well within IEEE-519 standards compensated by shunt-V S|
of MF-UPQC.
Fundamental (50Hz) = 20.54 , THD= 30.05%
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(b) THD Analysis of Sourcecurrent
Fig.11 Harmonic Analysis of Source & Load Current in

Feeder-2 during Presence of Current Harmonics
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Fig.12 Performance Analysis of Series-VS| of MF-UPQC
in Feeder-2 under Voltage Sag
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Fig.13 Performance Analysis of SeriesVSl of MF-UPQC
in Feeder-2 under Voltage Swell

The performance analysis of series-VSI of MF-UPQC in
Feeder-2 is verified under voltage-sag as depicted in Fig.12.
At pre-sag condition before 0.25 sec source voltage is
maintained as constant with a value of 340V, because of
non-presence of voltage sag in feeder-2. During voltage sag
isapplied between 0.25 sec<t<0.35 secin feeder-2, dueto sag
in the source voltage dightly decreased to 170V. But, the
load voltage is maintained constant 340V because of
series-V Sl of feeder-2 injects required voltage 170V to make
load voltage as constant.

The performance analysis of series-VSI of MF-UPQC in
Feeder-2 is verified under voltage-swell as depicted in
Fig.13. At pre-swell condition before 0.55 sec source voltage
is maintained as constant with a value of 340V, because of
non-presence of voltage swell in feeder-2. During voltage
swell is applied between 0.55 sec<t<0.65 sec in feeder-2, due
to swell in the source voltage increasing to 510V. But, the
load voltage is maintained constant 340V because of
series-VSI of feeder-2 injects/absorbs the additional voltage
170V to make load voltage as constant. The DC-link voltage
of capacitor is maintained constant with avalue of 880V with
the help of DC-link controller and makes PCC voltage as
constant as depicted in Fg.14. The source voltage is in-phase
with source current to represent ideal power-factor as
depicted in Fig.15.
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(b) Reactive Power
Fig.16 Active power & Reactive Power of Source, Load,
Compensator in Feeder-2 of MF-UPQC during various
case studies

At pre-sag condition before 0.2 sec, the active power of
source is maintained constant with a value of 10.6KW,
during voltage sag applied between 0.25 sec<t<0.35 sec in
feeder-2, the source active power is dightly decreased to
5.2KW because of sag condition. In that situation, the
series-V Sl of MF-UPQC injects required active power to
load as 5.4KW to make load active power is constant
10.6KW as depicted in Fig.16 (a). Aswell as, the reactive
power of source is maintained constant with a value of
1.8KVar during pre-sag condition. During sag condition,
the reactive power of source is decreased to 0.9KVar; the
seriesVSI of MF-UPQC injects the additional reactive
power 0.9KVar to load to maintain load reactive power as
constant with a value of 1.8Kvar as depicted in Fig.16 (b).
Likewise, all the above cases the active power and reactive
powers are maintained constant by using
series-V Sl/shunt-V Sl of MF-UPQC for enhancing greater
PQ features in feeder-2
distribution system.
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V.CONCLUSION

The comprehensive analysis of MF-UPQC in two-feeder
distribution is evaluated under various case studies and offers
various benefits over other MF-compensation schemes. The
proposed MF-UPQC mitigates all voltage and current related
PQ issues in multi-feeder distribution system by utilizing
series-shunt V S| topol ogies with attractive control functions.
It compensates voltage-harmonics, voltage-sag,
voltage-swell and voltage interruptions coming in Feeder-1
and current harmonics, voltage sag/swell in Feeder-2.
Ultimately for above-mentioned issues, a new MF-UPQC
topology is developed with attractive operating functions
evaluated by using Matlab/Simulink tool, results are
presented with improved PQ features. The THD analysis of
source current and load voltage values are well within IEEE
limits to represent greater PQ standards. The additional
advantages of this MF-distribution system is load sharing
between main and neighboring feeders which reduces
power-shortages, block-outs, etc. The  further
recommendations are carried on review of novel voltage and
current controllers for providing effective performance of
proposed MF-UPQC device in MF-distribution systems.
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