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ABSTRACT

Three phase induction motors are the nrcommon
and frequently encountered machines in industris
type of machines has simple in design and eas
maintain. This project deals with study and analyd
performance of induction motor and study
implementation of various possible contrrs using
vector control scheme. The Pl and PID controlles
been discussed and literature survey has beered
out. On the basis of literature survey Pl and
control system are developed here.

Keywords. Active Power Filter, threshold harmonics
distortions, quality factor, transfer function, hysteresis
etc.

l. INTRODUCTION

The wuse of induction motors has increa
tremendously since the day of its invention. They
being used as actuators in various industrial Eees
robotics, house appliancggenerally single phasi
and other similar applications. The reason forday
by day increasing popularity can be prima
attributed to its robust construction, simplicitp
design and cost effectiveness. These have als@g
to be more reliable tmaDC motors. Apart from thes
advantages, they have some unfavorable feature
their time varying and nolirear dynamics. Thre
phase induction motors are the most common
frequently encountered machines in industry, bez
this type of machinesds a simple design and e

. INDUCTION MOTOR SPEED CONTROL
An easy way to comply with the conference for sg
control of induction motor different controllers L

as conventional Pl and PID controllers are u
When the load is applied on the ior the motor
speed decreases. This decreased speed wi
feedback to the summation block .The summe
block consist of two inputs, that is the feedbaokesl
and the reference speed. The error signal is dped
from both this inputs which is fed tche PI, PID
controller where all these controllers acts andds
back the speed to the reference value. From

throughout the process the speed remains consiia
a constant load applied on it. So the advantag
using different controller is thaven if load is applied
on a motor the reference speed can be obtainedn
cannot be obtained in open loop system. Therefa
closed loop system using Pl, PID controller hast
achieved in this paper. After getting the sp
response for different otrollers, the results al
compared.

Speed control techniques for induction motor d

which we are using in this Pape

1. Speed response of induction motor in open
System.

2. Speed control of induction motor in closed |
system using PI Controll¢

3. Speed control of induction motor in closed |
system using PID Controller.

1. POWER QUALITY

The PQ issue is defined as “any occurre
manifested in voltage, current, or frequel
deviations that results in damage, upset, failoire
mis-operation of endse equipment.” Almost all P
issues are closely related with PE in almost e
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aspect of commercial, domestic, and industriédl. SHUNT ACTIVE POWER FILTER
application. Equipment using power electronic devisThe shunt-connected active power filter, with &-sel
are residential appliances like TVs, PCs etc. mssin controlled dc bus, has a topology similar to thiaao
and office equipment like copiers, printers etstatic compensator (STATCOM) used for reactive
industrial equipment like programmable logipower compensation in power transmission systems.
controllers (PLCs), adjustable speed drives (ASDsSShunt active power filters compensate load current
rectifiers, inverters, CNC tools and so on. The Bowharmonics by injecting equal-but opposite harmonic
Quality (PQ) problem can be detected from one ef tkompensating current. In this case the shunt active
following several symptoms depending on the type pbwer filter operates as a current source injectirgg
issue involved. harmonic components generated by the load but
phase-shifted by 180°.
V. HARMONIC POWER FILTERS
The steady increase in non-linear loads on the powe A £ i curent
supply network raises question about power quality
and reliability. The challenge knows how to sekaod
deploy harmonic filters correctly to achieve .
satisfactory performance. In this chapter we discus L
about different non-linear loads and what kind of .., . oo
filters must be used to effectively mitigate harnesn i )
in the system. s

r—— Y

Filter Current

VI'-Jc'>|'|Ii near
Load

4.1.  Current sourcenon-linear load e e

Thyristor converters are a common and typical seurc Figure 6.1 shows thw E_rl;e active filter works to
of harmonic currents. Fig. 2.1(a) shows a thyristor combensate the loadAarmonic currents
rectifier where a sufficient dc inductance produees '
dc current. Therefore, it is called a current-seure
nonlinear load and represented as a current sou
shown in Fig. 2.1(b). Similarly, diode rectifierstiva
sufficient dc inductance, a highly inductive loadhwv
silicon-controlled rectifier (SCR) ac power conirol
etc., are current-source nonlinear loads.

igure 6.1 shows the connection of a shunt active
;5% er filter and Figure 3.2shows how the activeefil
works to compensate the load harmonic currents.

VII. Pl CONTROL SCHEME
» Dc voltage control loop
> Transfer function of PWM converter

4.2.  Voltage source non-linear load d>e Selection of PI controller parameters

Another common type of harmonic source is a dio
rectifier with smoothing dc capacitors, as shown

Fig. 2.2(a). Therefore, the diode rectifiers behkie Fhe complete schematic diagram of the shunt active

ower filter is shown in figure 6.1 while figurel?.
a voltage source, rather than a current source. Fp 9 9

2 2(b) sh i valent circuit of the diod es the control scheme realization. The actual
) (. .) shows the equivalent circuit -o AN apacitor voltage is compared with a set reference
rectifier system where the diode rectifier i alue
represented as a harmonic voltage source or veltage

source nonlinear load.

A

V. Types of power filter

There are different types of power filter analyzthg
current situation power filters widely classifiento
three categories; Fig 4.1 shows these categories of - .
power filters )\ b £ a

=T | - | - |F
FILTERS L e ! P i
f 1 1 ] i :
.| & T AI - I(l‘fah
ACTIVE PASSIVE MERID - - .
Shunt Active Power Filter

Figure 4.1 Types of power filters Figure7.1. Schematic diagram of shunt active filter

Maorlinear
Leoad
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The error signal is fed to PI controller. The outpti XV. RESULTS
PI controller has been considered as peak valtieeof  Table-1 Result of Balanced load for different Pl
reference current. It is further multiplied by thait constant

sine vectors (usa, usb, and usc) in phase with t Pl

source voltages to obtain the reference curresss,(i | celikiz il R
isb*, and isc*). These reference currents and &ctua 150 104/ 7.4|54.4|125| 1 | 3.14%
currents are given to a hysteresis based, caess | 170 51.8/5.8|/51.8/ 1.4| 0.93| 3.16%
PWM current controller to generate switching signal 190 435/ 65| 435] 2.4 0.92 | 3.70%
of the PWM converter [2]. The difference of refezen 210 359/ 6.8/ 35.9/2.0| 0.90| 2.35%
current template and actual current decides the 230 379 641379/ 2.1 92 | 5.53%
operation of switches. To increase current of 25 919 60/919 1.8/ -0571 8.60%
particular phase, the lower switch of the PWM
converter of that particular phase is switched Oftgple-2 Result of Unbalanced RC load for differ@ht
while to decrease the current the upper switcthef t constant.

particular phase is switched on. These switchingmr=

signals after proper isolation and amplificatiore ar |/ 5o S VS FESHE VAR LS | L
given to the switching devices. Due to these switgh 50 10.4/ 7.41 104 | 1.9/ 0.93| 2.70%
actions current flows through the filter inductag, lto 170 104/ 741 104 | 1.9/ 0.90] 2.65%
compensate the harmonic (_:urrent and reactive pow 190 435 65| 435 | 2.4 0.92] 3.70%
of the load, so that only active power drawn frdra t 510 359 681 359 | 20 098] 231%

source. 230 78.8/6.1| 78.8 | 1.6/ 0.80| 4.39&
VIIl. SIMULATION MODELS AND RESULTS 250 945 5219456/ 1.6/ 0.04] 8.22%

ANALYSIS Table-3 Result of Unbalanced RC load for differéht
e ———————— constant

D

13!

MELERE éé‘qﬂ'_?‘-"—'\"’“_\’hm‘ CEmEE hEAEE® PI
VS IS VL IL PF THD
constant

= 150 10.4/ 7.4 10.4| 1.9| 0.93| 2.70%
L 170 10.4/ 7.4|10.4|1.9|0.90| 2.67%
=, R 190 10.4/7.4]10.4| 1.9| 0.90| 2.62%
S PR 210 | 96| 7.4 9.6 | 1.7 0.90] 2.61%
230 9.8| 7.4 9.8 | 1.8/0.90| 2.61&
e 250 10.2/ 7.4 10.2|1.9| 0.89| 2.6%

S L RDE Table-4 Result of Unbalanced RC load for differeéht

ure 8.1 For 250 PI constant unbalance loads RC constant

i VS IS VL IL PF THD
constant

150 53.1) 3.76| 53.1 2.58| 0.9 | 3.60%

170 52.3 5.86 | 52.31.82| 0.9 | 3.60%

L : 190 34.0] 6.15| 34.0.2.34| 0.9 | 6.75%
S VR 210 37.7/ 5.84 | 37.7/2.23| 0.9 | 2.20%

""""""""" 230 33.4/ 6..25/33.4| 1.85]| 0.9 | 4.16%

250 84.0] 5.21 | 84.0 2.04 0.9 6.91%

Fi

———
4994 G[0E uD

: X. CONCLUSION

3 'O e Presence of constant instantaneous active power is

Figure 8.2 THD value for 250 PI constant Unbalanceflie to the positive sequence current and only $e ca
load RC of purely resistive loan but may be unbalance.

- BN
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The presence of constant instantaneous imagindry F. Z. Peng, G. W. Ott Jr., D. J. Adams, “Harmonic
power is due to the positive sequence current ahd 0 and reactive power compensation based on the
in the case of pure inductive load but may be generalized instantaneous reactive power theory
unbalance for three-phase four-wire systems” IEEE Trans.

Power Electron., Vol. 13, No. 5, Nov. 1998.

The presence of oscillations in both of instantaiseo8. V. Soares, P. Verdelho, and G. Marques, “Active
powers is due to the negative sequence current power filter control circuit based on the
whether a load is purely resistive or inductive instantaneous active and reactive current id—iq

method, "IEEE Power Electronics Specialists

From FFT analysis and table 1 to 4 seems that the Conference, Vol. 2, pp

proposed shunt-APF system with optimized Pl systeén M Suresh, A. K. Panda, S. S. Patnaik, and S.
along constant 210 outperform for balanced and Yellasiri, “Comparison of two compensation

unbalanced configuration load (R,RC,RL and RLC) control strategies for shunt active power filter in
for unique power factor. three-phase four-wire system,” in Proc. IEEE PES

Innovative Smart Grid Technologies, pp. 1-6,
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