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A New Synthetic Test Circuit

for Testing

Kyeong—Tae Kim1, Byung-Moon Han

Thyristor Valve in HVDC Converter

T Jae-Hun Jung® Eui-Cheol Nho?,

Yong-Ho Chungs, and Seung-Taek Baek®

Abstract - This paper proposes a new synthetic test circuit (STC) to confirm the switching operation of
thyristor valve in HVDC converter. The proposed STC uses a 6-pulse thyristor converter with 2-phase chopper
as a high-current source to provide turn-on current to the test valve. The operation of proposed STC was
verified through theoretical analysis and computer simulations. Based on computer simulations, a hardware
scaled model was built and tested to confirm the feasibility of implementing a real-size test facility. The
proposed system has an advantage of simple structure and operation over the existing system.
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Fig. 2 Voltage-Current Waveform of Test Valve
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Fig. 3 Equivalent Circuit for Each Operation Mode
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Table 1 Operation Sequence of Auxiliary Valve

Time Valve Path
. Va ON
to~ty ty - VTl ON Ly Vo~ Vr
tyt Vi3 ON
~t3 t2 Va OFF GV L= Vy
¢t Vr OFF
3° v, OFF
t3~ty, | t3: Vu ON C- Vi =V,
t4 : V;l5 ON
Vs ON
ty~te ts Vaz OFF G Vs L
tg © Vs OFF
¢ t t7 a2 ON v 7L27 v
7 8 tS . ‘/;2 OFF a2 T
Vi ON
ty ty VT1 ON Iy ~Va=Vr
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Fig. 4 Configuration of Proposed Synthetic Test Circuit
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Fig. 5 Valve Voltage and Test Valve Current
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Table 2 Operation Sequence of Each Switching Element

Time Component Path
Vr ON
1GBN ON
IGBT\(IGBT2)-L,(L,)
IGBT2 ON
fo IGBT3 ON GBI
Va=Vr
I/:ll ON
IGBTA OFF
IGBN PWM ON | [GBNNUGBT2)-L,(L)
t -IGBT3-
IGBT2 PWM ON V.-V,
IGBT\  PWM OFF | Diodel(Diode2)-I, (L)
t -IGBT3-
IGBT2  PWM OFF V.-V,
IGBT3 ON Diodel(Diode2)-L,(L,)
t -IGBT3-
Vas ON Va=Vr
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t, Va OFF IGBN(IGB12)- V-
IGBTA ON vy
Vr OFF
& Vas OFF Co Vs L= Vp
Vs OFF
IGBTA OFF
tg I/:A ON G-V Li-Vy

Table 3 Circuit Parameters for Scaled Model of STC

Component Value Unit

Vina 18 4

Ving 50 14

Voltage Source 200 14

L, L, 05 mH
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L 8 mH

L, 2 mH
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