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Network-Based Overhead Crane Control System Using Matrix Converters
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ABSTRACT

This paper presents supervisor control methods at a matrix converter controlled overhead crane system based
on a controller area network (CAN). Four induction motors are used to drive the gantry, trolley, and hoist at
he crane and each motor is controlled by the matrix converter with direct torque control (DTC). Both the
position control algorithm and the supervisor control system using CAN are introduced. Simulation and
experimental results are carried out to verify the performance of position control at the matrix converter
controlled crane system.

Key Words : Direct torque control, Matrix converter, Overhead crane, Controller area network (CAN)
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Matrix Converter Module
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Table 1 Possible switching patterns of matrix converter
Group| Vector | A B C Vs Qo ii Bi
+lmc | @ b b| (2/3)Va 0 (2/3)ia  -1/6
Ime | boa al -(2/3)Va 0 |-(2/3)ia -ml6
+2uc | b ¢ ¢| (2/3)Vre 0 (2/3)ia w2
2vmc | € b b -(2/3)Vy 0 |-(2V/3)ia w2
+3wc | € a a| (23)Ve 0 (2/3)isa  Tnl6
Bmc | a ¢ ¢ -(2/3)Vea 0 |-(2/v/3)i T7ml6
+hye | b a b| (28)Va 213 | 21v/3)iw -6
duc | a b a|-(2BVa 213 |-(2/V/3)iy -6
| +Bwc | C b c| (2B)Vee 2m3 | 213w W2
Suc | b ¢ b|-(28)Vh 213 |-(2V/3)i T2
+6uc | @ C a| (28Ve 213 | (21V/3)iy Tml6
Buc | € a c|-(23Vea 2mW3 |-(2//3)ig, Tml6
+Twe | b b a| (2B8Va 43 | (21V3)ix -nl6
Tue | @ a b -(23)Va 4m3 | -(21v/3)is -nl6
+8uc | € C b| 2BV 43 | 2V 3)ix T2
Buc | b b oc| -(28)Vh 4m3 | -(21V/3)ix T2
e | @ a ¢ (28Ve 4w3 | (21V3)ix Tml6
Oue | ¢ ¢ al|-(28)Vea 4w3 |-(2v/3)is Tml6
0a a a a 0 - 0
1] Op b b b 0 0
Oc c c ¢ 0 0
X a b ¢ X X X X
X a ¢ b X X X X
X b a ¢ X X X X
1]
X b ¢ a X X X X
X c a b X X X X
X c b a X X X X
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Fig. 3 Block diagram of DTC method for matrix conver ter

s, )
SR

B A

FE7A Al E
71 3dAA g

A=
Z

o]
3
e

il

gl o] wste] sl Alo] s

e Alofo] Hete] 2 3¢

Sl © $5etn A%7] seigel g A7)

1k 0 1 X
Direct torque control)Z AR&3Hc}

AoFZ7F 7+ 2AHEIAY (DTC

g o] fEY~

AnEE e wEsEe A4 Was 2

==

M7 os vyo] A, F 71y &
M or FrRdEr]e e Al A
A Aols FAM FHFFI a9 3o
WA S AR v E A7 E 9

n

(o3

11102
W qre) 3 e sk

N ﬂ}{)}l
J
[
i
fitl
wW
o
inss
5
[
rio
[
W gy o
o
NO fL kel

>
db
_VJ_

=

J

2]

r
— e 4
° % E o o E

—=

jinss
i)
>

A7 2

ol
A

3 A4

oy

2

3

of nAA A& E EAL V| 142 A& B
g AR g2 2% 9 EA S| AH A~ Wl



12 ®WHETRE fwGE #1546 B9 2010 2/

¥ 2 DICE 9t 2913 o=
Table 2 Switching patterns for DTC
Sector
of v, 1 2 3 4 5 6

Cy [+ |1 |+ |1+l |-1|+1|-1]+1|-1|+1]-1

Visi |-3umc|[+Imc[+2mc|-3umc |-Imc [+2mc|+3mc|-Imc | -2mc [+3mc |+ 1uc| -2mc

Vousi [+9uc|-Tmc |-8mc |[+Imc|*+Tmc|-8mc | -Omc [+ 7mc|+8umc| -Omc [-Tme [+8mc

Vi |-Bumc [+4mc|+5mc| -Buc | -4mc [+5mc|+Bumc|-4mc | -Bmc [+Bmc|+4mc| -Bmc

Vausi [+3uc|-Imc [-2mc |[+3mc|*+Imc|-2mc | -3umc [+ 1mc|+2uc| -3mc [-1mc [+2mc

Vs.si |-Ouc [+7mc[+8mc|-Ouc |-Tmc [+8mc|+mc|-Tmc | -Bmc [+Imc |+ Tmc| -Bmc

Ve.usi [+6mc|-4mc |-5mc [+Bmc|+4mc|-5mc | -Bumc [+4mc|+5umc| -Bmc [-4me [+5me
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