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Table 1 Operating condition of main switches in
NPC three-level converter
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Fig.2 Topological structure diagram
of NPC three-level converter
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Fig.4 Block diagram of DFPSU simulation system
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Fig.5 Simulative results
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Fig.6 Loss and thermal distribution in generating condition
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Fig.7 Relationship between loss and junction temperature of
NPC three-level converter and rotor speed
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Loss and junction temperature distribution of NPC three-level converter in
doubly-fed pumped storage unit
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Abstract : In view of the frequent conversion of DFPSU( Doubly-Fed Pumped Storage Unit) operating condition, the
loss and junction temperature distribution of NPC ( Neutral Point Clamped ) three-level converter under different
operating conditions are analyzed. Based on operating characteristics of DFPSU, power module of single-phase bridge
arm in rotor converter is taken as an example ,where the switch motion and current path of power device under diffe-
rent operating conditions are illustrated , and the unequal loss distribution phenomenon of power device is analyzed
theoretically. Then,the equivalent circuit of thermal network and the calculation model of junction temperature are
proposed according to the calculation model of conduction and switching loss. The electrothermal coupling model of
NPC three-level converter is established on PLECS platform,in which the loss and junction temperature of power de-
vice are simulated under the operating conditions of generation, motor and phase modulation. The theoretical analysis
and simulative results indicate that the device loss varies with operating conditions of pumped storage system,and the
most dangerous devices in NPC three-level converter are the middle switch and clamp diode. In addition, the biggest
junction temperature fluctuation of power device occurs near the synchronous speed.

Key words : doubly-fed pumped storage unit; NPC three-level converter;losses; junction temperature distribution;

operating condition





