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ABSTRACT

The implementation of embedded system has become increasingly popular in various industrial
electronic aspects, such as measurement and control, energy conversion systems and electronic
drive system etc, due to the easy of usage, low maintenance and low cost. It can work stand alone
from the computer interface. This paper presents the implementation of a linear induction motor in
low-speed EV model drives, which consist of power module and a single chip embedded controller
(dsPIC30F Microcontroller). The embedded system was successfully done integrating the high
performance of a DSP core and the powerful on-chip peripherals of a microcontroller from
Microchip Inc. into a single-chip solution. The Particle Swarm Optimization (PSO) method is also
implemented in this work in order to controller parameters, for speed control of a linear induction
motor. The Linear induction motor is modeled in Simulink and the PSO algorithm is implemented
in MATLAB. The incurred value is compared with the traditional tuning techniques like Ziegler -
Nichols and is proved better. Hence the results establishes that tuning the PI controller using PSO

technique gives less overshoot about 0.03 %, system is less sluggish and reduces the IAE.

Keywords : Linear Induction Motor, Low-Speed Train Model, Particle Swarm Optimization
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Linear Induction Motor
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Short primary Short secondary

Moving primary

Composite secondary

Moving secondary

Sheet secondary

(Cage or sheet secured to steel core)
Tubular
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Longitudinal flux Longitudinal flux Transverse flux
v '

Surface primary Gramme ring
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winding Primary winding - A
Primary magnetic Primary magnetic
‘ ‘ Circuit open Circuit close
Double-side Single-sided
magnetically magnetically
* * Single-sided
Single-sided Double-sided .
electrically
electrically electrically
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3. maﬁmﬂﬁummmmaimﬁmmgﬂmmu (Forces in Linear Induction Motor)
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K, fl® Correction factor
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AL a .
- HANIYNUNWURNI (Skin Effect)
4 ] { 1 a 9 9 4 .
Lﬁmmmﬂmmwumuummﬂimaﬁﬂﬁz%waguumwumwmuiimai (Reaction plate)
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Q

WudruveTsmeslasu lUdsaunisn 2.8 [4]

o, =L 2.8)
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sk T
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5. A197152NeUMIBONUULNA ( Goodness factor) [4]
Fuamnnidwesinluaasdamsesnuuiinsena lnlihiiaae mndidlszneviia
U d d v A =) a = = d! A 1 1
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(2.11)
My Ao Permeability of free space
1 { T 1 I a 4
f ﬁ@ mmmﬁmaummma ﬁ‘mmmﬂu 1330 (Hz)
] [ L4
p, A9 Surface resistivity 11128111 Tovin (Ohm)

] 1 1 I
g A0 528209F0IINIMATIEA Uriaedu was (m)
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a 4 J { ] .
1. lawniing luaavesuemesiviledtinly Arbitrary Referent Frame [12]

- ~ dlﬁ(")

g8 = Lg%+ L il (2.13)
_ RN 172 S

Vi =Ry T S s o) .14
g =L i® 4L i (2.15)

J I -4
Tunsinseiluaniz sieady-State HumaimiTuewi Vusazlauugud

Vi =R I + jo, - Lg - I + jog - L, - T, (2.16)
Vp =R 1, +j(a)s—a)R)~L,;~TR+j(wS—a)R)-Lm~IS (2.17)
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[ Y a)S _a)R [ 3 = ~ n YA

MY S = —— AYUUFNTUVIUTUNITN 2.17 Gl‘l’iﬂJhlﬂﬂfJ
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!

0:%'TR+jws'Lé'I—R"'jws'Lm'rs (2.18)

o Ly =L + L, waz Ly =L, + L sldunuluaunish 2.16 naz 2.18 9218

9

AUNI IR
Vi =Rg-Tg + jo, (L +L,) T + jos L, - Ty (2.19)
R - . o _
0=?R- Io+jog L+ L, (L, + L, ) T + joog - L, - T (2.20)

4
=

mmsdewaulslvuasi
(o o Stator leakage factor
oq A9 Rotor leakage factor

o fo Total leakage factor

L L
o :L—S—l; L, =(1+0,)-L, waz oy, =L—R—1; Ly =(1+0y) L,
2
wag o=1- L
Ls 'LR
WM o Az o wnuTuaunsd 2.19 wag 2.20
Vi =Rs- I + jo, -1+ 0g)- L, -Ts + jos - L, -Tg 2.21)
Vi =(Rg + jo - L, -0 )l +jws-Lm-(fS+fR) (2.22)
R, - . o A
O:?R-IR+ja)S-(1+0'R)-IR+Ja)S-Lm-IS (2.23)
R, - . _ o
0=| & Ta+jos 0y L, Mo+ jos L, (T +Ty) (2.24)
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517 2.6 1v3AUYARINTYDI Asynchronous Machine TUeA17% Steady-State
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2. AuMI1391a (Torque) YD Asynchronous Machines Tuane Steady-State
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On-Chip Peripherals o RampCtlInit( MinFreqOff );
ReadADC(ia,ib,freq)
Initialization Svglnit();

QElIInit();

freq = RampCtl( freq, goalFreq );
amp = VhzProf( freq );
CIrWdt(); SvgPwmOut( freq, amp );

+

rpm = Encoder( speed );

error = DoPid( goalFreq, rpm );

FAULT
Stop
Shut down system
MCPWM
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ADC
IFSObits. ADIF «—
Interrupt Routine
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Force Measurement
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Abstract

The concept of embedded system has become increasingly popular in consumer
electronics because of the ease of use and low maintenance, it now appear possible to
apply this concept to the motor drive control. In this paper presented the embedded
systems of Microchip Inc, by integrating the high performance of a DSP core and the
powerful on-chip peripherals of a microcontroller into a single-chip solution, have made
this possible. This paper describes the practical implementation of a linear induction
motor in Low speed EV Model drive, which consists of power module and a single chip
embedded controller (dsPIC30F Microcontroller), which will both reduce the cost and
the complexity of the design and building all system. A linear induction motor has been
specifically built for this study. Experimental results are also given in the context.

Keywords:  Linear Induction Motor, dsPIC30F, SVM, VF Control
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