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Fig.10 Test waveform of transient state control
4.2 PLEEHEEESTAL
4.2.1 49 p%ataE]

HIE 10 Brn, T2 2946 12 ps NG HE, W6 A2
IGBT 7K 3Z 10 s A& Wi AR ZEK
4.2.2 % E 4 TA/EIX SCSOA

FRAE & 10 Bz 1) T2 487K 32 17 B R DA R L 3

J1, HZz i i SCSOA i Zeamlal 11 fror.

A TCBT F A T, HoAw i 45 45 S v s
IR Ve cup <4500 V, BEPEHLIA 15 =11 800 A, 7
ARIEH, T2 1 Vepy e = 2940 V, I, =11 700 A,
T AL H: SCSOA K
423 R E

SR FH R 0 45 R AR ARl AR S (2) &5
7735, 5  IGBT 4547 OB, 2545 IGBT J %
I 2R GE R ZCHle , B0 e TIGBT 752 J % v I )
A4 Il A 4 4 DT LRSS TRIAN ] 12 iz o

FEXPE AR T, 85 IGBT R T} b 45
T%%ﬁ:%zuﬁmﬂfﬁﬂ%% Zm(jfc)ICBT ,ﬁﬂ%:z 1 7N



112 2 HEHEAR

12 000 -
10 000 -
8000 |-
6000 |-
4000 +
2000 +

I./A

-2000

1 1 1 J
1500 2500 3500 4500
V!V

& 11 SCSOA i
Fig.11 SCSOA curve

R1 R2 R3 R4

@- ] ] ]
Cl 2 3 C4

TCI

E 12 IGBT &iRitEfHEHEER
Fig.12 Thermal model of IGBT junction temperature
for calculation and simulation

F1 EEHMEHBL

Tab.1 Thermal impedance curve

i 1 2 3 4
R, 1.200 1.490 0.269 0.246
T 0.581 0.059 0.006 0.001

MG R AR IGBT 1YV, 1 He FIALRHE LA 1,
Kt 255 JR TR I 2% B R ) B T A4 I 7 R
T, DFEAREW] . e Bl e K A )5 IGBT JRZ 1
BT DR SR LT, 10 ws ZeA7 BT IE(E 30 MW,
Wnp 13 (a) P B2 IGBT JEAR W1 RiGR o 80 °C,
Je g IGBT 5 2s) L4, 10 s a4y ETHE

EAE 176 °C, 4N 13(b) FizR.
350
30.0
25.0

)%/ MW
S
(=)

— 1 1 1 J
0.000 0.005 0.010 0.015 0.020
t/ ms

(a) IGBTH#Zh i £&

200
180
160

O 140
120
100
T80+
60 |

40 1 1 1 J
0.000 0.005 0.010 0.015 0.020
t/ ms
(b) IGBTEE i) FL Hh 2k
13 IGBT FRFELER
Fig.13 Simulation result of IGBT junction temperature
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Analysis and Design of IGBT Short Circuit Test System
for Sub Modular of Converter Valve
OUYANG Youpeng, XIE Yeyuan, ZHU Minglian, JTANG Tiangui, FU Junbo
(NR Electric Co., Ltd., Nanjing 211102, China)

Abstract: As the key device of sub module of converter valve, IGBT is of great practical significance to improve the reliability

of the converter valve by studding the anti-short circuit ability of IGBT. Based on the operating mechanism of modular multilevel

converter valve, this paper proposes an IGBT short circuit test circuit and system of sub module of converter valve. A

comprehensive assessment of the transient stress by short fault and the steady stress of the converter valve is achieved. The

validity of test circuit and system is verified by proposing a test platform.

Key words ;: UPFC ; modular multilevel converter; IGBT ;short-circuit test
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