© 2019 JETIR April 2019, Volume 6, Issue 4

www .jetir.org (ISSN-2349-5162)

Taking care of Loads via Harmonics Utilization
In AC Circuit Systems

N. V. S. Prasad
Assistant Professor

A. Raghavendra Prasad
Assistant Professor

Dr. K. Jeya Kumar
Professor

Department of Electrical and Electronics Engineering
Santhiram Engineering College

Abstract- This article offers a simple method to exploit current by
utilizing uninvolved channel and use circuit. The proposed circuit
contributes in decrease the complete consonant bending (THD)
and draw music current through utilizing low pass channel (LPF)
and afterward make a valuable and sinusoidal force by amending
the misshaped current by means of full wave connect rectifier
(convert it to DC current) and reconvert it to AC sinusoidal current
by utilizing single stage inverter constrained by PWM circuit so as
to take care of various burdens. The circuit has been planned and
reproduced in the MATLAB-Simulink program.

It very well may be finished up from the aftereffects of the
reproduction, that the used current (lu) can be made by redressing
sounds current If with basic plan and ease circuit without
requiring any extra current drawn from the source and can take
care of RL-load Additionally, it tends to be inferred that the
inactive strategy is progressively adequate, less difficult and less
expensive than the dynamic technique which has been utilized
before for the symphonious usage reason.

I. INTRODUCTION

The symphonious twisting is old wonder however it
has been found since 19th century. The primary issue around
then was the impact of music on the electric machines and the
impedance with phone lines. Be that as it may, the innovation
of intensity hardware gadgets and variable recurrence drives
(VFD) has made large concerns and difficult issues for open
utilities, appropriation frameworks and the clients[1]. Sounds
may influence electrical types of gear contrarily and lead to
control framework wastefulness, some ot these issues are
conduit overheating, expanding misfortunes in transformers,
off base estimation, disappointment of recompense circuits in
AC and DC drives[2][3]. Various strategies have been utilized
to take out music current from the force framework. Because
of its straightforwardness of plan, effortlessness of control,
ease and assortment of types, aloof channel is one of the most
mainstream strategies[4]. Notwithstanding, its relying upon
the guideline of giving low impedance way through XL (for
low frequencies) so as to square music current and giving low
impedance through XC (for high frequencies) so as to offer a
simple way for the sounds current and establishing it[5].For
enormous force frameworks, if the all out current consonant

contortion (THDI ) has been determined in each subsystem, at
that point it very well may be reasoned that the framework
loses each day several sounds current altogether by detaching
them. Scientists attempted to contribute the sounds wonder
through utilizing it in various applications so as to
advertisement dress some electrical issues, for example,
Islanding Detection, power Exchanging in Distributed Power-
Flow Controller (DPFC),[6] recognizing of Problems,[7]
improving Inverter Utilization,[8] decrease of inverters and
Engine[9] misfortunes and taking care of electrical loads in
three stage AC frameworks as the creator[10] in introduced

another plan to reuse the music by means of proposing
another topology[11] of three stage detached channel to take
care of electrical loads and proposed another topology of three
stage cross breed dynamic influence channel (HAPF) in[12].
Be that as it may, Active force channels experience the ill
effects of numerous issues which are the high introductory
costs, high running expenses and the prerequisite of high force
converter appraisals[13]. Likewise, the info and the yield
power rating is restricted by the force supply voltages and
consistently require a force for the dynamic gadget. This
article presents using music flow and reuse it to take care of
various electrical burdens through utilizing aloof channel and
dynamic front end with less complex plan in single stage AC
framework. Right off the bat, the procedure has been
introduced and a schematic graph has been planned, besides,
the circuit has been explored and tried by means of Matlab-
Simulink program, at long last, the outcomes have been
evaluated through looking at the outcomes in three cases.
Il. METHODOLOGY

A simplified schematic of the circuit is shown in the Fig. (1),
the circuit consists of a single phase 220 V AC voltage source
connected in series with low pass side of the passive (LC)
filter (100 mH inductor) and in parallel (but not grounded)
with high pass side (0.1 mF capacitor).This capacitor can take
out all the harmonics current (over 50 Hz) in the circuit and
passes it into the new proposed utilization circuit (which
consists of a full wave bridge rectifier and 4-pulses PWM
controlled inverter). The output current might be a sinusoidal
current and can be used to feed different small electrical
loads.
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Fig 1 Schematic Diagram

I11. SIMULATION RESULTS ASSESSMENT
This study requires investigation of three cases to
study and compare results of each case. The first case
represents a single phase voltage source in series with a single
diode and inductive (RL-load) as a nonlinear load. In this
case, THD, = 43.35% without using any filter.
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The second case is the same circuit in addition to a traditional Case3:
low pass filter (LPF) when L; = 100 mH, C; =0.1 mF with a

tuning frequency equal to 50 Hz. In this case, THD, of the — — —— —— e

source has decreased to 2.2% and the source current (ls) =0 1 - ’—

decreased to 7.2 A, while the harmonic current  or (filter e s BN,y
current It ) on the high frequency branch (capacitor side) is N, G
highly distorted 300 %.Fig. 2, shows the filter current I ™ Sl ey —— L0 R
waveform or the extracted harmonics current in the case of Ut L M L
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Fig: THD Analysis of casel
Case 2: Fig: Utilization current lu waveform
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Fig: THD Analysis of lu

The third case shows the full circuit which is the LPF in
addition to the utilization circuit consisting of full wave
. !-, ; 0 A\ bridge rectifier and single phase inverter controlled by PWM
/\ /\ / ‘ / circuit in series with the utilized load (RL-load) on the output.
S N 5 || (. f S ) (1) ¥ - Is and s remained at the same value, however a new current
will appear on the output of inverter, which is the utilized
current I, = 1.4 Amp. which feeds RL-load. This Iy current has
been created from the rectification of the harmonics current
- into sinusoidal current as shown in Fig.3, with just THD, =
l 1.7% at the load side. The source current Is remains7.2 A
without any extra current drawing when Z; = 31.6Q.

Fig: Filter current in case2
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Fig. 3. Utilization current lu waveform

The table (1) below displays the values of (Is), (l.),
distor-tion of the source (THDs) & distortion at the high
frequency side of the filter (THDs ), these values are change
against specific values of L; and C; of the filter chosen in a
way that can investigate the 50 Hz tuning frequency for LPF
but in different filter impedances Z: .
Table I:Simulation Results In Different Cases

L1(m) [C1(m) |Is [lu [THD-s [THD-f

Casel 0 0 110 |0 433 |0

Case 2 100 0.1 72 0 2.2 300
Case 3 [100 0.1 7.2 1.4 (1.7 305
Case 3 0 0.2 21 4 3.2 246
Case 3 |18 0.56 38 |13.7 [5.6 180
Case 3 |10 1 61 [22 8.8 164
Case 3 |1 10 123 43 |27 133
Case 3 0.5 20 149 67 51 126

The first row shows the distortion amount of
(THDs = 43.35%) in the first case, because the use of
nonlinear load without adding any filter. The second row
shows that the value of Is has decreased into 7.2 AC ampere,
and THDs decreased to 2.2% with very high THD; = 300%
on the capacitor’s branch of LPF because that, the capacitor
offers low impedance Xc in high frequencies and isolate all
the harmonics current apart of the source. These values,
reflect the effectiveness of the LPF to draw the harmonics
current. The 3rd, 4th, 5th, 6th, 7th & 8th rows show the values
of Is, Iy, THDs & THDx in the third case when using a utilizing
circuit in six different values of L; and C; which tunes the
LPF’s frequency at the 50 Hz fundamental frequency.Fig. 4,
presents the values of Ly & C; against filter impedance (Z;) in
the 3rd case. It shows that the filter impedance Z; directly
proportion with inductance (L;) value and inversely with
capacitance (Cy) value of LPF.
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Fig. 4. The values of L1, C1 & Zsin six values in 3rd case

Fig. 5, shows a comparison between THDs & THDs in six
different values of filter impedance of the 3rd case. From the
results, it can be concluded that, (THDs) is directly
proportional with (Cy) but inversely proportional with (THDs
), L1 and Z: . Because some of harmonics current be- gins flow
through the source side when (L) and (Z: ) are low which
causes in high THDs and low THDs . Therefore, it can be seen
that, the filter decreases its ability to draw harmonics when
(Cy) is increasing and (L1) and (Zs ) are decreasing. However,
(1) increases because (ls) is increases as well butthe THDs
decreases because the ratio of harmonics current utilization is
decreasing.
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Fig. 5. Comparison between T HDs & T HDs in six values in
3rd case
On the other hand, Fig. 6 shows a comparison between Is and
Iy values in the 3rd case when the values of L;and C;
change in six different values. the results prove that Is and I
are directly proportional with C; Value and inversely with Ly
and Z; values, because bigger C; will cause in smaller
impedance (Zr ) which requires bigger current. This
phenomenon means that, the low impedance LPF will cost the
source additional current but in the same time, will produce
additional Iy after utilization circuit
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Fig. 6. Comparison between Is & lu in 6 values in 3rd case
The chosen value of impedance filter Zs = 31.6 Q in the third
row, when L; = 100 mH and C; = 0.1 mF is the optimum
value for this circuit, because it does not require additional
source current and can get a sinusoidal I, = 1.4 A on the
output

IV. COMPARISON AND DISCUSSION
Taking preferred position of music flow so as to
take care of electrical burdens, has been introduced for three
stage framework by the writer in and right now single stage
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framework through utilizing uninvolved channels alone, and
in by means of utilizing dynamic channels in mix with aloof
channel which shaped another topology of half breed dynamic
force channel (HAPF). An examination can be made between
the consequences of the methodology of utilizing inactive
technique and the methodology of utilizing dynamic strategy
as far as accomplishing lower THDI and lower number and
size of parameters which influences the expense and size of
the use circuit. Fig. (7) beeath, is the waveform of (lu) in
when dynamic channel has been utilized for music current
rectifi-cation. The worth of THDI all things considered was
8.1%. Despite the reverberation issues in latent channels
however the Cheapness in cost, straightforwardness of plan
and control, little in size and the low exchanging misfortunes
have affirm the need of detached technique on the dynamic
strategy. What's more, if the reproduction results has been
thought about, the waveform of lu in Fig. (7) is more
misshaped than Fig. (3) and the THDI in is greater than THDI
in inactive strategy. In this way, obviously can be reasoned
that the detached channel is increasingly effective for this
reason.
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Fig. 7. Waveform of lu when using active filter

VV CONCLUSION

This article introduced a basic plan of LPF
utilizing a basic strategy so as to use music current in single
eliminate frameworks by separating the sounds current If by
means of LPF and going it through a usage circuit (comprises
of full wave connect rectifier and 4-beats inverter constrained
by PWM circuit) so as to correct the misshaped current If into
sinusoidal current called lu and feed various burdens.

Three cases have been evaluated and looked at
utilizing Matlab-simulink program. It tends to be finished up
from the aftereffects of the reproduction, that the used current
lu can be made by amending music current If with a basic
expense and without requiring any extra source current Is and
a straightforward RL-burden can be taken care of by Ilu.
Likewise, it tends to be reasoned that the detached strategy is
progressively adequate, less difficult and less expensive than
the dynamic technique which has been utilized before for the
consonant usage reason
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