2016 . 80 asl) . oDl LAY aal). Aurigh aghll Gia dasla Alne

Shal il b Alidy sl galal ) ol i 035 Jase Apay

M ay; .2

ailall

Callaa Jha (3l cle Uaiu) @) cilipdaill (dialjilly A alll clS aal) 3048 L& (Cycloconverters) sual el asdiud
Aally Balhal) ) gl Bl asglil) ) un ¥ asall 01a Bald B Sale aniiody . cMAN callieg (il B jal) cilSiaag ccuiand)
o Unio) el ol Lgleay Uea 88 (e ciliighy bl Jal (e 8150 Ll LS el o oaalal) Jodiil) pmny lllg ¢y ghal

Byt
Ao jayg Bdlse Cilide 38 @l zyd delaiad () cpaaa 30,5 il JAal A glital) Ao Uaia) JSE Joas Ao 30,80 Jae Joany
Bdaly

Pl (529 ol (S (o sinns g (g plaianly « shal) (galal ) hl) (A (e 345 Jasa Caal) Vi (b 3y aala

.(Matlab/Simulink) galing (PCL1711) zisail) ¢y Juans ciS dhauifgy Aidal) il B Cppmad) (pigd cilandl) ulg ally

OB Aoy jadall alal ey At dlyae Jid B Aaladiulg cofighy AN 345 wdd Jia ¢ Jasad) o) o c)lad) degana cuyal
o) Ads i (e

il a3l b Sl ¢ it haa 5alE a5 Jane iy sl gl gy Saill A palial) cilalSl)

e Aaala (AilygSls LS Auurigh) TS (AloygS ABUal) it and ¢ ay2 ()
83



sl il B ALy skl galal ) skl AE 05 Jae Ay Bod)

Programming and Operating Three Phase to Single Phase
Cycloconverter In Real Time

Dr. Ziad Al Sakka®

Abstract

Cycloconverters is used in driving induction and synchronous motors , at high power applications, like
Cement mill drives, propulsion drive in ships and ore mills. Usually, Phase controlled thyristor-bridges
are used to drive it, because of its natural comutation between phases. It is also, available for high
operating voltages and currents,whitch makes it suitable for high power applications.

It converts the type of alternating power of the input with certain frequency, to an output power with a
different frequency directly, and in a single stage.

In this paper, three phase to single phase cycloconverter was designed and implemented, using two
anti-parallel three phases thyristor converters. The triggering pulse generator was controlled in real time
using data acquisition card (DAS) type (PCL1711), and (Matlab/Simulink).

Many tests were made for the performance of the cycloconverter, like changing the output frequency
and voltage,and operating a single phase induction motor at alower speed.

Key words: Control of thyristor bridges rectifiers, Cycloconverters, Induction motor drive, Control
in real time.

(MElectrical Power Department, Faculty of Mech. & Elec. Engineering, Damascus University.
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Measure time: 14:16:40 Measure time: 14:09:30
Measure date: 11/06/2015 Measure date: 11/06/2015
CH1: 200V/DIVDC  TBA:10ms TR: CH1+NR PT:-50 CH1: .200V/DIVDC  TBA:10ms TR: CH1+NR PT:-50

—
p—

}Fgggﬁgg e —
e

—

T

1
/

/ ]

I
|
|
|
T
|
|
‘
|
1
Fouf= 20 Hiz Vou F 326|Volt
L

n

I
W

~
T
=

CH I-— i "W-V
i
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| |
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CH | : Cursor |: .000V Cursor |I:.000V iff. |-11: .0000V CH | : Cursor |: .160V Cursor II: -.256V  Diff. I-Il: .4160V
CH II: Cursor I: Off Cursor |I: Off Diff. I-II: Off CH II: Cursor |: Off Cursor |I: Off Diff. I-II: Off
dt: 50.000 ms 1/dt: 20.000 Hz dt: 50.000 ms 1/dt: 20.000 Hz
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Measure time: 14:13:13
Measure date: 11/06/2015

B X Measure time: 14:02:19
CH1..200WDIVDC  TBA 10ms TR CH1+NR PT-50 . Measure time: 14021915

CH1:.200v/DIVDC  TBA:10ms TR: CH1+NR PT:-50
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Vou/= 187|Volt Fou=20 Hz 3
1 I |
CH | : Cursor |: 008V Cursor II: 000V Diff. 1-11; 0080V +
CH II: Cursor |: Cursor |I: Off Diff. I-11: Off
8 187 oAl yisi « 20HZ 228l aie y3 gl JS4 (27) JSal |
CH 1 : Cursorl: 416V Cursor II: .048V Diff. |-Il: .3680V
CH II: Cursor |: Off Cursor |I: Off Diff. I-1l: Off
. . dt: 50.000 ms 1/dt: 20.000 Hz
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Measure time: 14:49:37
Measure date: 11/06/2015

CH1: 200V/DIVDC TBA:10ms TR: CH1+NR PT:-50
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dt: 50.000 ms. 1/dt: 20.000 Hz
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Measure time: 13:47:44
Measure date: 11/06/2015

CH1:.200v/DIVDC TBA: 10 ms TR: CH1+NR PT:-50
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Voul|= 70 Yolt, Fu= 16.66 Hz ! ;
| L
| 1 1 1
CH | : Cursor |: .000V Cursor |I: .008V Diff. I-I: -.0080V | \ \
CH I: Cursor I: Off Cursor II: Off Diff. I-1I: Off
dt: 50.000 ms 1/dt: 20.000 Hz —
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Measure time: 14:34:35 | 1
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CH1: .200/DIVDC  TBA: 10ms TR: CH1+NR FT.-50 CH1: Cursor |: 200V Cursor |I: .312V iff. -
CH I: Cursor I: Off Cursor |I: Off Diff. I-II: Off
dt: 50.000 ms 1/dt: 20.000 Hz
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Measure time: 13:53:23
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dt 50.000 ms 1/dt: 20.000 Hz
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Measure time: 14:43.47
Measure date: 11/06/2015

CH1: .200WDIVDC TBA S0ms TR: CH1+NR PT:-50
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dt: 250.000 ms 1/dt: 4.000 Hz
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Measure time: 14:44:27
Measure date: 11/06/2015

CH1: .200V/DIVDC  TBA:20 ms TR: CH1+NR PT:-50
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Measure time: 14:38:50
Measure date: 11/06/2015

CH1: .200V/DIVDC  TB A:20ms TR: CH1+NR PT:-50
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Measure time: 14:46:45
Measure date: 11/06/2015

CH1: .200v/DIVDC  TBA:50ms TR: CH1+NR PT:-50
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Measure time: 14:45:56
Measure date: 11/06/2015

CH1: 200V/DIVDC  TBA:20ms TR: CH1+NR PT:-50
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dt: 100.000 ms 1/dt: 10.000 Hz
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CH1:.200V/DIV DC CH2: 2.000V/DIV DC_TB A: 10 ms TR: CH1+NR PT:-50

Measure time: 14:41:2:
Measure date: ‘!11‘08;’201 5

CH1: 200¥/DIVDC TBA 20ms TR CH1+NR PT:-50
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MATLAB

Simulink 14— C code S-functions

model .mdl

Real-Time Workshop

Y

system.tmf —>| Real-Time Workshop buid |—

Target Language
Compiler (TLC) program:

* System target file
= Block target files
* Function library

support files

model .rtw

Target
Language
Compiler

model .c
model . h
model_private.h

Run-time interface »

model .mk

make

Download to target hardware

Start execution using Simulink external mode
1

model .exe
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