Irsmaiianal Jeemal v Rsacarch

International Journal of Research
Availableathttps://edupediapublications.org/journals

p-ISSN: 2348-6848
e-1SSN: 2348-795X

e

& IR

Volume 04 Issue 02
February 2017

Fuzzy Control Based Power Quality Improvement of Electrified
Transportation

K. V. DHANALAKSHMI Assoc Professor! CH. RATASHEKAR (M.tech.)> Mrs. M. HARIKA REDDY Assist

Professor?

Department of Electrical and Electronics Engineering

TKR Engineering College, Hyderabad, T.S. 500097-INDIA
dhanalakshmi.lakshmi6l@gmail.com rajashekar12143@gmail.com harika.reddy289@gmail.com

Abstract

An electrical device such as transformer less hybrid series active filter is used to improve the power quality in

single-phase systems with crucial loads. In this paper we are mostly going through energy management as well as

power quality problems in the electric transportation. We also think about improving electric load connection to the

grid. To overcome the drawbacks of the cumrent harmonic distortions we implemented control strategy. This

mplementation is very crucial to avoid damages i sensitive loads fiom voltage disturbances, sags and swells due to

the power system which is considerations in mdustrial implementation. This implementation on polyvalent hybrid

topology will give permission to harmonic isolations as well as the compensation can absorb auxiliary power to grid.

We are getting gains and delays for real time controller stability. This implementation is based on 2-kVA laboratory

prototype and shows effectiveness of proposed implemented topology.

Index Terms — Hybrid series active filter, current harmonics, power quality, electric vehicle, real-time control.

1. INTRODUCTION

The forecast of future sensible Grids related
to electrical vehicle charging stations has created a
significant concern on all aspects of power quality of
the ability system, whereas widespread -electrical
vehicle battery charging units [1], [2] have damaging
effects on power distribution system harmonic
voltage levels [3]. On the opposite hand, the
expansion of harmonics fed from nonlinear masses
like electrical vehicle propulsion battery chargers [4],
[5], that so have damaging impacts on the ability
system and have an effect on plant instrumentation,
ought to be thought-about within the development of
recent grids. Likewise, the accrued RMS and peak

price of the distorted current waveforms increase
heating and losses and cause the failure of the
electrical  instrumentation. Such  development
effectively reduces system potency and may have
properly been addressed [6], [7]. Moreover, to guard
the purpose of common coupling (PCC) from voltage
distortions, employing a dynamic voltage trained
worker (DVR) operate is suggested. An answer is to
scale back the pollution of power electronics-based
masses directly at their supply. Though many tries
are created for a particular case study, a generic
answer is to be explored. There exist 2 varieties of
active power devices to beat the delineated power
quality problems. the primary class are series active
filters (SeAFs), as well as hybrid-type ones. They
were developed to eliminate current harmonics
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created by nonlinear load from the ability system.
SeAFs are less scattered than the shunt variety of
active filters [8], [9]. The advantage of the SeAF
compared to the shunt kind is that the inferior rating
of the compensator versus the load nominal rating
[10]. Advantage of the planned configuration is that
non-linear  harmonic  voltage and  current
manufacturing hundreds may well be effectively
paid. The THSeAF is an alternate choice to standard
power transferring converters in  distributed
generation systems with high penetration of
renewable energy sources.

To evaluate the configuration and therefore
the management approach, some eventualities area
unit simulated. Experimental results performed in
laboratory area unit incontestable to validate
simulations with the help of MATLAB simulink. The
paper is summarized with a conclusion and appendix
wherever more mathematical developments area unit
incontestable.

2. PROPOSED ARCHITECTURE

A. System Configuration

The transformer less hybrid series active filter shown
in Fig.l consists of associate H-bridge convertor
connected asynchronous between the supply and
therefore the load. A shuntpassive condenserensures
an occasional resistance path for current harmonics.
A DC auxiliary supply can be connected to inject
power throughout voltage sags. The DC link energy
storage system is delineated in [19]. The system is
enforced for a rated power of 2200 VA. to make sure
a quick transient response with adequate stability

margins over a large vary of operation, the controller
is enforced on a dSPACE/dspl1103. The system
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parameters square measure known in Table I.
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Even if the quantity of switches has augmented, the
transformer less configuration is less expensive than
the other series compensators, that usually use a
electrical device to inject the compensation voltage to
the ability grid. The optimized passive filter consists
of a fifth, 7th, and High-pass filters. The passive filter
ought to be adjusted for the system upon load and
government laws.
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Fig. 1. a) Schematic of a single-phase smart load with
the compensatorinstallation, b) Electrical diagram of
the THSeAF in a single-phase utility.

B. Operation Principle
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The series active filter represents a controlled voltage

supply (VSD). So as to stop current harmonics iLh to
drift into the supply, this series supply ought to gift

low resistivity for the basic part and high resistivity
for all harmonics as shown in Fig. 3.

Fig. 2. Terminal voltage and current waveforms of
the 2kVA single-phase system without compensator.
a) Regular operation, b) Grid’s voltage distortion
(scales: 50 V/div for channel 1 and 10 A/div for
channel 2).The behavior of the series active filter
(SeAF) for a current management approach is
evaluated from the phasor’s equivalent circuit shown
in Fig. 3. The non-linear load may well be sculptured
by a resistance representing the active power
consumed and a current supply generating current
harmonics. Consequently, the resistance ZL
represents the non-linear load and also the inductive
load.
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Fig.3. THSeAF equivalent circuit for current
harmonics

Voltage Source proportional to the current current
harmonic which flowing the frid which given by

Vcamp = G'Ish - VLh (1)
Individual eequivalent circuit given below
Vsource = Vsl - Vsh' VL = VL1 + VLh (2)
Source harmonic current evaluated as given below

Vsh = _ZS'ISh + Vcomp + VLh (3)

Vsh =ZS' (Ih_lsh) (4‘)
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When we combined eq 3 and 4 we get following eq
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III. MODELING AND CONTROL OF THE
SINGLE-PHASE THSEAF

A. Average and Small-signal Modeling

Based on the average equivalent circuit of an
inverter [23], the small-signal model of the proposed
configuration can be obtained as of Fig. 4.Based on
the typical equivalent circuit of AN electrical
converter [23], the small-signal model of the
projected configuration will be obtained as of Fig. 4.
Hereafter, d is that the duty cycle of the higher switch
throughout a shift amount, whereas v and that i
denotes the typical values in an exceedingly shift
amount of the voltage and current of identical leg.

The mean device output voltage and current ar
expressed by (6) and (7) as follow.

7 =Qd-DV,, (6
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Fig. 4. Small-signal model of transformer less
HSeAF in series between the Grid and the load.

When gain is large then source current became clean
and that will help for the improvement of voltage
distortion at grid side like this it behave as high
impedance open circuit for the current harmonic
when tuned at system frequency it will create a
resistance for harmonic.

x=Ax+Bu (8)
The output vector is given by,
y =Cx+Du 9

T.(s) = Veomp rcCfs+1 (10)
v vy  LfCfs2+rcCfs+ 1

Vcomp

Tvm(s) = = VDC'TU(S) (11)

A DC auxiliary supply ought to use to take care of
associate adequate provide on the load terminals.
Throughout the sag or swell conditions, it ought to
absorb or inject power to stay the voltage magnitude
at the load terminals inside a given margin.
B. Voltage and Current Harmonic Detection

The outer-loop controller is employed wherever a
condenser replaces the DC auxiliary supply. This
management strategy is well explained within the
previous section. The inner-loop management
strategy is predicated on Associate in Nursing
indirect management principle.

The second PI controller employed in the outer loop,
was to reinforce the effectiveness of the controller
once control the DC bus. Therefore a additional
correct and quicker transient response was achieved
while not compromising compensation behavior of
the system. in keeping with the speculation, the gain
G ought to be unbroken in an exceedingly
appropriate level, preventing the harmonics flows
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into the grid. Compensating voltage for current
harmonic compensation is given by the following
equation as shown,

Veomp; ) = (=G +77)
-li-aigy
+ V,, Lsinlwgt — 0)] (12)

Maintain voltage magnitude is as shown below,

Vcomp_,, =7, — vy sin(wst) (13)
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Fig. 5. Control system scheme of the active part.
Source current harmonics are as shown,

Vct)mp_ref = Vcomp_v — Veomp; ¥ Voc rer (14)

Voltage required for DC bus is as
Voc ref (t) =V, pc.sin(wst) (15)

According to the given detection formula, the
compensated reference voltage v*comp ref is
calculated. Thereafter, the reference signal is
compared with the measured output voltage and
applied to a PI controller to get the corresponding
gate signals as in Fig. 6.
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Fig.6. Block diagram of THSeAF and PI controller

4. RESULT
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Fig.11 Simulation ofthe systemwith the THSeAF
compensating current harmonics and voltage
regulation. (a) Source voltage v.S, (b) source current
1S, (c) load voltage vZ, (d) load current /L, (e) active-
filter voltage WComp, and (f) harmonics current of
the passive filter PF.
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Fig.12 simulation results waveform and bar graph for
Fundamental (60Hz) =169.8V and THD=0.43%
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Fig.13 simulation results waveform and bar graph for
Fundamental (60Hz) =18.1A and THD=2.42%

of the

proposed method
Waveforms with and without Filters

Fig.16 performance
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Fig.14 simulation results waveform and bar graph for
Fundamental (60Hz)=169.8V and THD=4.62%
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Fig.15 simulation results waveform and bar graph for
Fundamental (60Hz)=23.62A and THD=10. 5.
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CONCLUSION

We implemented power quality
improvement topology using transformer less HSeAF
and by using MATLAB simulation it’s tested
successfully. In future, to give a reliable power
supplies to users those having nonlinear loads as well
as higher exigency, there should be concrete action
for smoothly integration of electrical battery chargers
to grids. The idea behind this implementation is
improving the PCC voltage as well as regulates
HSeAF that is nothing but power quality of the
system is improved by the use of wide ranges of
harmonic current. To get working of this topology
counterlet actively in power system, the topology is
used with connected to auxiliary
renewable sources. The consistent
power supply to the critical loads is
then checked by
Behaving as high-harmonic electrical

simulations.

resistance, it cleans the ability system
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and ensures a unity PF. The theoretical modeling of
the planned configuration was investigated. The
planned transformer less configuration was simulated
and through an experiment valid. It absolutely was
incontestable that this active compensator responds
properly to supply voltage variations by providing a
relentless and distortion-free offer at load terminals.
What is more, it eliminates supply harmonic currents
and improves the ability quality of the grid while not
the standard large and series electrical device.
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