VBO 7)

EEPTANE

— XY A )R EBMBOXF/AERER L ADEE

HARBAN

Study on snubber circuit stresses of VBO-free light-triggered thyristor converter

Shigeru TANABE, Yuto SADAMORI

The purpose of this study is to clarify the stresses of snubber circuit in the VBO-free light-triggered thyristor (LTT)

converter. The VBO-free light-triggered thyristor has a function which protects itself by turning-on when over voltage

is applied to it. This device is expected to be widely used for high-voltage converters in the field of high-voltage direct
current (HVDC) and static var compensator (SVC) and others. When a VBO LTT continuously turns on from VBO

level the snubber circuit stresses become much higher than the stresses during the normal operations. This paper

describes the useful findings derived from the computer simulations.
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Figure 1 Snubber circuit
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Figure 2 Vbo turn-on waveforms

Parawd

5

51% (20009)

3. REIRERETIL

VBO ¥ —> A L& &DA L AR Ox5
L LTVBO 7 U —LTT ODREM @ TH 5 &
HEIEEEE (HVDC) HO=FM7Y v VA%
HBET D, 7V v POFEMEBEFEEIT250kV & LT,
R VTR TREIC & A KB B EE R i Y 2 5 &1C
L TIRGE LTz,

ST, X3RS ATV » PEIEE D D
KB L TITo7, K3 IZBWT, 4 U 2N
N7 (LA T) A BE—F T D hE & E
T 5, Ctidd: & U TR HIZE a8 00 K Hh g
BARBETHY, CvizEE LT L7 ok E b
HEAE TH D, X4ITHENTITH W EMENRE 2R
T SATIEEICT — MEFICL D 2 —v AT
%179 7 OLTT(ThT) &, %15 VBO 7 U —HHEIC &
D& —2F29 2517 OLTT(ThVBO) D2 DD ER45y T
W Lo, BB HEIERITRNA VX7 H A
L1 EEMRPIR] TR L 72, 7o, HO@EEH
sNLTZ3ESFIRY ELvI THEEE L CTH D, FEEED
AR S T ITE N DTN O TER L, ST
U7 7 MVLVIFFFICE R L TWRWRD , fifHD
EE NV TIZOWTIEaFIA 27 X o A A,
RN BRIV T DY T 7 R DN TR FERFIE &
v 7=, fi# HT 13 ATP it EMTP(Electro Magnetic
Transient Program) Zfff L, LTTIXAA v I CHE#E
L7,

Table 1 Thyristor converter constants

e = JIERTEA RS Vdc 250kV
2NV TR E T Vs 220kV
- Vi 8kV
5 LTT k& Vio 7 2V
LTT B34/ ST Ns 80
C-R AF/3N/LTT Cs-Rs 1u F-30Q
VT YT T RL
L mH/0.6mH
SRR | B v | 6mt/0.6

BV 77 hv

IR ?’t‘% cv T
E(EEﬁE;&% = Vde
L

Figure 3 Three phase bridge circuit
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Figure 4 Equivalent circuit for the analysis
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Figure 5 VBO turn-on waveforms ( o =10"°)
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Figure 6 VBO turn-on waveforms ( o =90 )
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Table 2 Comparison of turn-on snubber losses

VBO % — [l & —
a[°] | AW A RS Pyvb/Pn kL
Pvb[J] Pn[J]
10 9.28 0.20 46.49
20 5.61 0.83 6.75
30 9.19 1.82 5.05
40 4.22 3.04 1.39
50 5.19 435 1.19
60 6.28 5.60 1.12
70 7.21 6.62 1.09
80 7.84 731 1.07
90 8.08 7.56 1.07

Table 3 Variety of series number of LTT

LTTEFE /| EREEDR |V 7 BHE
s3)v7 Ns| B Vde £ V2
10 31kV 27kV
40 125kV 110KV
80 250kV 220KV
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Figure 7 Influence of series connected number
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Figure 8 Saturation characteristics of valve reactor
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Figure 9 Influence of saturation characteristics of valve reactors
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