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Development and Realization of Thyristor Valve Function Test System Based on
Coordination with VBE
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Abstract: Thyristor valve is widely used in LCC-HVDC, SVC, DC-based deicing etc. The performance of Thyristor
valve is significant to the normal operation of the project. Between installation and commissioning, or after the re-
placement of thyristor-level components, functional test must be carried out on the thyristor levels to check its volt-
age, current and optical signal under a variety of operation conditions, and to judge whether all functions and perfor-
mance are normal. During site test the normal operation fiber connected between TCU and VBE must be changed to
test fiber which is connected between TCU and tester in order to trigger thyristor. When finished, optical fiber must
be changed back. Repeated plug-pull may cause contamination and damage to optical fiber and other optical devic-
es, and it can’t be determined whether the function is normal after reinsertion, finally decrease system reliability.
Therefore, it is necessary to design a thyristor valve functional test system for the site test. All tests of thyristor level ,
including impedance, firing, protection, withstand voltage strength and other items, can be carried out without mov-
ing any connected fibers. Based on coordination of the function and timing sequence between the tester and VBE, the
tester, thyristor valve and VBE are combined to form a functional test system. During test, there is only electrical
connection between the thyristor level and the tester. A whole testing of electrical signals and optical signals can be
achieved efficiently and reliably.
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Table 1 Main components of single thyristor level

Jre JeaRf
T, fm
R, A R L BE
R, RFLJE Ha BE.
C RHJE HL %5
TCU i A i HR T

s I 2 L AR R RO Y AR R, BT TCU i) HL )

L T 45 i ) 8 9 2 [a] 0 34 . BELJE AL B FIBELE
HL 25 1Y 32 22 ) e A 4 o 78 Al R4S G W i B b il T
P L 5 AR 7 [ [ R JE 7 A A S ) L R A

TEIE R O T, TCU 44> T 19 BCEE 5 m)
VBE % 3% — 4~ [ {5 5 1P, I 42Uk VBE F % ) FP
J fl % W) A Rl . BRIE R il k DI g Sh , TCU ik H
A I ) o AR AP A ) R SRS R AP D RES, 7
I 45 A2 T DB 2 IS 1] A S 4T PN, TCU G T 38 ) A5
2 i H, s A o O I PR A S L IRE A 7 A DR AP ik
17U L 10 T LT =S G A L S B Wl SR
W Ho 78 & AR R [l ik HL R AR BB, TCU 23 11 4
— ORI il & TP, Ay sk G VBE H% R Ha Ui DRy 2 B
HURE RN A 1Y TP AHYE VA , PRI ik 2% TP SR FH Dk 98 71 Bl
R 6 1R D8 ok 1Py, DX 53] 1E 8 TP IOk 58 31 [ A o, 1) 78
Jik ey, B 1R 15 5 R4

i [ 457 0 Dy RE a2 25 T R 45 oo 1k 1 1)
AEFNRRME T i 1117, 456 2 PR A SR FUAH G AR 1, W
2",

*2 BRAERINENKAE
Table 2 Test items of thyristor level
AR il

FRBLINE  SOF A R G e AN R A BRI
MM IR BUE TCU AY IE # BURE & fil & Thfg
RSk B@EECU T LI T2 st 1) R e R A% fi

Kt
SR B B6AE TCU 76 S 1 AL 2 11 P A R4
st Tk
S PRI IALE AR B it PRV A S ) YK S s ] 7 11 4/
fifsZ Mt IR R

IEMGEHUEAR Y BUETCU Y IE mlad B Fe g R DR fik
tRES 1P [l HrfiE
Sl i Sk b IR R B Bl i A

2 M RFEERKINEER T

PR e IE W s AT ) R R E W E 2, A
A TCU L AR TR 17 C4F A1 VBE %42 , H T1%
W IPFIFPE5

VBE

B2 EERETERRSTE

Fig. 2 Connection of normal operation



i

B WL, AIRER, 5K, 45 BT VBE BLA AT TR BEMC R G i S5 <271

Ji I 3 28 40 09 3 4 /s T LB B(a) o AN 5 22
H TCU M VBE B TR 12 176 LT 4k bR I 4l A DO

21, A R (] 18] 2 it 7R IE R as A7 1 RS R 8
LRI KOGET 2 5E 4
T2 n
JE4T L LTE
__________ I %ﬁ = J‘E1T

VBE

(\l}]“‘bﬁ VBE

kA% TR

(a) JE I BRIEEAR (b) B E RN
B3 lEREN R EE
Fig.3 Comparison of different connection
P 3(b)AH L T Il 2 4 b ol RO TR s AT
b N D W TR RS N S S B S ) ok B ) 8
15 VBE A 2R 461, 04N 5 3 422 vl 4 31
A R M s o BTN AR GE B T RE ARG L IR 4.

ooty MBS T \
LR} e e

_________

B4 MXREIEENEZRE
Fig.4 Function frame of test system

H & 4 AT, DU {CRN VBE 433 R i 7] 4657 1] 3
A AR RO R 5 2 B UM VBE Z [8] 42 1R
FOEHUE 4 B S AT IS . BRI
g s FEAAEA DI i 0 A o L 1 4
FL I8 21t ) 4 4% M9 i , VBE 7E R IR TCU K3k
(4 TP Ji= 4 KL 5 1% B 3% FP figh o ) 457, 03K
ASCoRe A A6 2o R v ot ) A R P O R AT
FIWr A5 SR

LA S B R EAME T SROE TR
JEEF i EL i AR rh ks ml R 206 H O A
A PEH .

3 AT #Aig T

3.1 BEHLK

s [T 57 20 W 28 1) 7 BHL B R 3R Bk 5 Wl B
FVHL 25 B S BT o DA )t T 45 26 o 1 3 P
JE B AS TR A 23R B4 22 I H 208 i Al R i 13345
o 2 () 52 BELC , 0 DB o ) 457 B 25 L2 T A4 iR

Nl
BRGIEH

3.2 RIEfLAZ MR

T2 AN 7 )45 R i it Jam 1000 P R

T,: VBE £ 3% 2L W B L& 54 N (19 1P, J5 ] TCU
Rk —> FPfuff b ) 4576 1 R 3] 8

T2 03048 20 252 it o 2 4 S 1A 000 e s 4%
A .

IR ASGE 1 K6 FP & 36 I A E S fEL I A R
FIWr TCU [l 42 K fil e Dy i 2 45 1E % o IR L
5,

HLE T, T, T,
VA, VAV
i A
IP, Lo
P " " !] i
v |

ES5 REMZEEE
Fig. 5 Waveform of low-voltage firing test
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Fig. 6 Waveform of intermittent current test
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Fig.7 Waveform of reverse recovery protection
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Fig. 10 Wave diagram of reverse impulse test
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Fig. 12 Flow diagram of VBE function under test mode
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