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Digital firing control for high power thyristor converter

Y.B. Lee’, JM. Kim’, LH. Lim”, HS. Ryu™, and S.H. Song™
"Pusan University, “KEPRI, “"Chonbuk University

ABSTRACT
The conventional analog-based firing circuit can be
implemented by comparing a linearly decreasing
periodic sawtooth waveform synchronized to the ac
line, with a voltage corresponding to the desired
converter delay angle. This circuit requires a large
number of components (resistance -and capacitor) and
careful adjustment of the synchronization circuity. In
this paper a novel firing circuit is proposed for
thyristor switch is elements. The proposed circuit is
implemented on the basis of the analog cosine method
using FPGA and microprocessor.
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Fig. 5 Digital firing control of unstable input voltage

a7 6ol 9} Zol AA=de EEEE BWY, 34
AYE dHo}l Aoz )
A, Aol o dE
UAEE BNC #AllES Fa] FAo7]Ql DSP HE0|
g=so] A/D(Analog to Digital conversion, AD7864,
Analogdevice mil)olA TX€ AgE DSP(TMS320C32,
TI it)ell BuUlZch DSPAlA= Ee AfARSE Ao
7+S d-qE ol 9a) dAtEta, ol YAE HaAAE
Ha Mg AostA Ik AojE FsFd Ase
EPLD(Erasable Programmable Logic Devices)oll A 7| o]
E HE 2329 dibo o3 Zhzhe] Alelg]xE JlolE
£ H3zst7] ¢ Az E A4St EPLDOAM A4
Alolg]2E AOJE A& A&+ Pulse trans HZolA
A 94 FELZ T 4749 ApejEl2H AEd §
k=3

Serial
CONVERTER  Reactor
n
z 11 A13 X715
a
2T Ea 2
s T Eb g
ET : T Ec
C.B  isa/su/se/ T4 6 ZKNT2

AN

\ANAS
P.T ] Favava Pulse Trans
R EPLD(EPM7128) |- ifinversing] |
S Digital Firing Control| | Buffer | :
[ A/D B o :
£ {Conversion fuwm :
o 1 DSP D/A

Conversion] :

l Emula‘to'r i———hr “3] TMS320C32

agle MA SlEH0 Sk
Fig. 6 Overall structure of test-bed

32 MY Znt ¥ HE
a9 82 Atolgl~H AMEY Aldtels YAY HE
Alojol] ok Ay syoltt A7IM E, & ¥ el

B GAP: E /A positive)] Atolg] 28 Aol

E Azl 1,9 Vs 22 AbolE 28 eE AF
%

a=0" withR-L Load
+200 |ieCro I
EalV] rj/\ f\\ A
200 | / v i \/ \

+8
GAP[V __«l_l~ J..l

8

+4 -
11l — T
-4
+400 PN TN T TN T TN
vdlllv’ T T
-400 ]
0 [msec) 50
(a) @ =0°
a=60" with R-L Load
N B 7N\
Eaf¥) +
200 / : / i \\ / \
+8

GAPIV -_.._l—l ?_l ;L_...l_

+4 1
Lafal [N > S
-4
+400 L
M AN A A AN
-400 ¥
0 {msec) 50
(b) @ =60°

a=120° with R-L Load
+200 [tecroy G

Ealv] |— A 1 . A
w |/ N/ TN/ N
|

+4

18] ;:

+400

Vi V] * Y e

;

-400

0 {msec] 50
(¢} a =120°

0% 8 RL FEHAl AY 0y

Fig. 8 Waveform of R-L load experimentation

- 567 -



Agetd 71z ohgza

HA" ZAR U e
FARD B FdekA EH Aol A5l we
dg"oz Aojgen, 29 9% Bu Fuze
Z7bel wet Egdgel MYHoz Pass AL
¢ & Aok
1.0 T T T T T
1 1 1 1 1
! [ 1 [ 1
= ! 1
g_ 054~ -=-=-~4-- ——4'-—---0————-1—---—1'-—---
i | [ | |
& : : | : :
N e e s R e
z | | : : {
] | 1 } '
I R R et E e A e
= 1 1 ! t
o ' I | ' )
=
% o —
0 30 60 90 120 150 180

Firing angle(a) [degree]

a8 0 AR & MY MY Mo 5y
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Fig. 10 Waveform of unstable input voltage exper imentation
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