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A Method of IGCT Three-level Converter Fault Identification and Condition Monitoring
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Abstract: Aiming at the short circuit fault protection of medium voltage three-level converter with IGCT as
the core and the monitoring of changes in main circuit device parameters during operation, a method was proposed
to simultaneously realize fault identification of IGCT three-level converter and monitoring of main circuit operation
status. The voltage waveform at the back end of the inductance was detected by the hardware circuit and combined
with the switching state of the device to predict whether there is a short circuit fault. The peak voltage and peak
voltage time in the voltage waveform data were selected as the characteristic values, and the relationship between
the electrical parameters of the main circuit and the peak voltage and peak voltage time was derived to form the
corresponding data training neural network weight to build a numerical fitting observer, real-time sampled
waveform data was fed into the numerical fitting observer to identify the main circuit parameters of the converter
online, so as to give an alarm when the parameters change due to abnormal reasons such as faulty soldering, aging,
heating , etc.
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Fig.1  Schematic of the buffer absorption loop
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Tab.l  The off spike voltage affected by switching state and current
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Fig.3  Short circuit fault detection schematic
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Fig.6  Schematic of numerically fitted observer
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Tab.3  Comparison of identification results

2 LIV R fliiHE
21 0.65 /15 pF 0.662 3 /15.45 pF 5 ?ér: 'i/a
#2 0.5 O/34 pF 0.485 5 Q/32.94 pF A S HE Y TGCT = B S 4 4% ke s K 32 (o] &

49



WA AR 20235F 534 F 4l

WYL, IGCT =& F 47 B3 42 ) BOR A Sl o %

AW 7k 2R IS T 45 BRI b 22 1 2%
P e B {EL, T A R BB A LI % o Je it
>R A LR i 14 L S R O | O e D P T
WA L PR RS R IV R R A A, 06 ARRCTELAUL 5 WL
A5 2 1A = 100 R A R BE A A (L R] IR AR i
FL SR S HL PR R T SRS 3t s [ ) b 2
o R HE S AR

X7 A I A A R A Rk S B
A A A [ i S B IR, D 1GCT
= FEL VA AL A R R R A s AT AR P
[m] ¢ g 74 2 0 Ak s O ] R B AR 7 — ol ) i
PSR B

SEH

[1]  YANG Pei, LI Chongjian, LAN Zhiming. The subsection syn-
chronous modulation strategy for high power NPC/H-bridge in-
verter[C]/ICEMS,2014:1416-1419.

[2] #h5, 248 T IGCT )20 MV - A NPC/H #7748
[J1. A5 8], 2017,47(4) :35-39.

YANG Pei, LI Chongjian. Research on the 20 MV-A NPC/H-
bridge inverter based IGCT[J]. Electric Drive,2017,47(4) :35-
39.

[3] ARHIFF. NPC = Hi Fidi AR 2SR A L

PRI A bR, 2022,

SONG Mingxuan. Restarch on on-line monitoring method of

T 20

FRAEL M J7 B 5E (D]

transient process in NPC three-level inverter[D]. Xuzhou: China
University of Mining and Technology ,2022.
[4] T, EBR, SRACAR 55 R IRIGCT 78 I i B L 1L i 2 8
). A, 2014,38(6) : 1621-1626
LI Ning, WANG Yue,ZHANG Changsong, et al.Design method
of clamping circuit parameters for IGCT used in high power app-
lication[J]. Power System Technology,2014,38(6):1621-1626.
[5] AR . T IGCT By e K48 & —H 7 NPC A5 2% PWM
TR GE wl e B BT TE D] AL T PR R TS T, 2005 -
1-120.

LI Haishan. Research on PWM technique and snubber circuit

50

[10]

for medium voltage large capacity three-level NPC inverter with
IGCT device[D]. Beijing: Institute of Electrical Chinese Acade-
my of Sciences,2005: 1-120.

SR AR 26, ks, % 1IGCT MBI i In i 3 i 5 5
VL HELAFSEL). F TR, 2016,50(7) :96-100.

MA Zhenyu, ZOU Yangju, HUANG Yang, et al. IGCT conver-
ter module snubber circuit analyzing and matching[J]. Power
electronics,2016,50(7) : 96-100.

R L 4 B, FE AR . IGCT A8 3 A W Uo7 Al B A 25
Bt P ERAL TR, 2012,32(12) :67-74.

XIE Luyao, JIN Xinmin, TONG Yibin. Design of clamping cir-
cuit parameters for IGCT converters|J].
CSEE,2012,32(12) :67-74.

HE Renwang, QIU Wanying. Design and simulation of RC-

Proceedings of the

snubber circuits for igcts in series[C]//2012 Asia—Pacific Power
and Energy Engineering Conference ,2012:1-3.

A BRIV, LR, A5 R T IGCT /Y TR = 1 P03
ORI B ARG )], L T AR, 2006,21(5) : 1-6.
ZHAO Zhengming, ZHANG Haitao, YUAN Liqiang, et al.Fai-
lure mechanism and protection strategy of high voltage three-
level inverter based on IGCT[J]. Transactions of China Electro-
technical Society,2006,21(5) : 1-6.

FAEE LA R AL 45 . IGCT 28 it i 4 1 L B 4 B S 2
Bt (g E AL TR A, 2017, 37(15) £ 4463-4471,
4588.

WANG Jiarui, KONG Li, ZHOU Yaxing, et al. Analysis and
parameters design of clamping circuit for IGCT converters|J].
Proceedings of the CSEE,2017,37(5) :4463-4471,4588.
ABB Switzerland Ltd. Applying IGCT gate units[S]. Switzer-
land : ABB Switzerland Ltd,2013.

ABB Switzerland Ltd.Applying IGCTs[S]. Switzerland ,2013.
BN . IGCT = H - b AR i 2 e A P D 5 7 T 207 40
[D]. WA : PRSI K, 2016.

HUANG Yang. Device protection and adverse effects counter-
measares of medium voltage high power NPC three level con-
verters based on IGCTs[D]. Chengdu: Southwest Jiaotong Uni-
versity ,2016.

Wk H 1 :2022-08-31
ks H 1 :2022-12-02





