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Firing Angle Control of Thyristor Converter using PID Controller with
Parallel Data Loop
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ABSTRACT

This paper presents a firing angle controller of a thyristor converter for DC power supply using PID
controller with parallel data loop to improve the dynamic response. The proposed parallel data loop for firing
angle controller of 3-phase semi—converter, generates pre-measured firing angle according to reference voltage
and load current. With the approximated firing angle according to operating conditions, the output voltage can
fast keep the reference value with small voltage error. And the PID controller compensates the output voltage
error from the firing angle of parallel data loop. In order to reduce the sudden changing of the data from
current ripple, a simple digital low pass filter is used to determine the output data. The proposed control
scheme is verified by the experimental test of a practical 50[A] grade thyristor converter system.
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(a) Variable gain PID control ler
(b) Proposed PID controller with parallel data
loop
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(a) Conventional PID controller
(b) Proposed control scheme
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(b) Proposed control scheme

<< Taintsok 2%

‘ Vs ]

500
-0
—-500
g
Vy W
20
— 10
4 Lo
: : : ]
sosnas B0 : : [ 0
T 1
0 10 [sec]

%2 TainFSok 5%

Vis . LI
o
L _s00
v
Vv, N ) - 30
: N F 20
10
E Lo

T g g ]
0 10 [sec]

(b) MZFst AEf
a8 9 QN S ue TN Ay Z
Fig. 9 Experimental results according to source

voltage variation
(a) No load  (b) Rated load

a7 9= AIkE AelA dE do] oF 15% 4%
REENE A5 stk AA5sk Al 2
Ays dehfal gtk Fretel AAHstelM B
A} oF 8% olHe] enfrESL AEFE o
2 Ao SHASS B &S Bolal 9l
ot



284 ENETEE fsGE B14% 2849k 20099 8]

37 fstel, del WARLE A= PD A5
AolE ARSI, A 4 AR vl

fol W2k ARReR FAY Ya7t dolr £xE
bﬂaﬂi Wgstel, Fah WEgEAA W HE2

o WES nrh W) FEES 5
o2 2He) Yuze 99 A

¢

o
=

o,
tlo
=
N, ok
2
)
oX,
. HE
B
iy
o
2,
2
)
o,

29
offl
N
2
i 2 =
2 o rf 12 4T off

we o ko oofoju
it
_13, F:_?i jtg
= i
e z o
offl
=2,
k)
>' ;E‘
o
fol
)
o
i
)
ol
ol

B
ol

o o
-

ot
K
MO
o

[1] Power Converter Handbook, Canadian General Electric
C. L

[2] D. Thimmesch, "An SCR Inverter with an Integral
Battery Charger for Electric Vechicle”, [EEE Trans.
on Industry Application, Vol. 1A-21, No. 4, pp.
1023-1029, 1985, July/August.

[3] S. W. Choi, "New Pulse Multiplication Technique
Based on Six-Pulse Thyristor Converters for
High-Power Application”, [EEE Trans. on Industry
Applications, Vol. 38, No. 1, pp. 131-136, 2002,
Jan./Feb.

[4] D. J. Perreault and ]J. G. Kassakian, "Effects of Firing
Angle Imbalance on 12-pulse Rectifiers with
Interphase Transformers”, [EEE Trans. on Power
Electronics, Vol. 10. pp. 257-262, 1995, May.

[6] J. A, Mallick and M. Crawford, "Determining Pulsed
Alternator Thyristor Converter Firing Angles to
Produce a Desired Launcher Current”, /EEE Trans. on

Magenetics, Vol. 41, No. 1, pp. 322-325, 2005, Jan.

[6] M. Benedetti and G. Uicich, "New High-performance
Thyristor Gate Control Set for Line-Commutated
Converters”, [EEE Trans. on Industry Electronics,
Vol. 46, No. 5, pp. 972-978, 1999, Oct.

(7] oI, A, A8, AE FFANY 5] A%
Fuzzy 719t Self-Tuning PI &% A|o]7]e] &3t A
HE 721818 =], Vol. 9. No. 6. pp. 602-611, 2004.

(8] c]&3], HH, A “olF £% Ao Fxd T AR
Ao1719] v vt Ea WA JH GG =K
Vo. 9. No. 6. pp. 612-619, 2004.

O] FA, A3, o4, “TFAARD 3R} AEHS7]4)
SAG 215 FEAE7Y AN s SEA), FEy
283 =] Vol. 11, No. 5, pp. 417-425, 2006.

b VN ] |

O| x{ o (F=7EBR)
19814 38 202d. 20054 So|atstoy
7|3 EY. 20044 ~2006A ORIl
Lol 7IAL 2008 AT sizle=
= 3 Ee 2007L4~°4XH SHH7|

-

=1
2|

ol
E

iC > ok

3

my)
Qo
O
&
|'C_)
o |

Y (RLEH)
17161 42 17244, 20084 M Lol

= & oif (Fh &R 3%)
195561 62 23°'¢§ 198214 S abrf i

2024~2006d  OTISLG  AME
. 0059 ~sx dMf o

71 - HAt- HZIEERHA ST Zug G o5 IR HEL



