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Abstract: Modular multilevel converter (MMC) based voltage-sourced-converter high-voltage-direct-current (VSC-
HVDC) technology has been widely utilized in power transmission field. Deterioration mechanism analysis and condition
monitoring technology of high voltage IGBT is of significance to maintain the reliability of MMC. The current packaging
technologies of high voltage IGBT contain bond-wire and press-pack. The review on the failure mechanism of bond-wire
IGBT is sufficient compared to press-pack IGBT (PPI). Therefore, in this paper, the condition deterioration modes and
mechanism of PPI are summarized firstly. Secondly, the domestic and foreign research status of condition monitoring
methods of high voltage IGBT is summarized based on electrical, thermal and insulation parameters in recent years, espe-
cially for high voltage PPI. Finally, according to the problem of state-of-the-art, the development trend and prospective
research interests in the area of condition monitoring method of high voltage IGBT used in MMC are proposed. This pa-
per is meaningful for the condition monitoring of high voltage IGBT used in MMC.
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Fig.3 Temperature distribution of chip
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Fig.5 Temperature distribution of chip before deterioration
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Fig.6 Temperature distribution of chip after deterioration

140

120

a

Q
N

=)

=

=

LICIE:

100

OO0000ON

EIEI‘

0.170

0.165
0.160

= 0.155

B .

i) 0.150 »
0.145 =

0.140F
0.135

0 5 10 15 20 25
PEFR UK 10°
K7 FiE A

Fig.7 Evaluation law of on-state resistance
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