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HVDC commutation failure suppression method based on energy storage

virtual synchronous machine with multiple points
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Abstract: With the continuous expansion of the scale of the HVDC transmission system, the commutation failure in
the converter station has an increasing impact on the safe and stable operation of the DC transmission project. This
paper proposes the concept of an energy storage virtual synchronous machine, completes the construction of the mod-
el, and verifies that it has strong support for the commutation voltage drop of the HVDC system. Then,makingfull
use of the reactive power compensation characteristics of the energy storage virtual synchronous machine. andthemulti
— point deployment method using energy storage virtual synchronous machine is proposed to cope with multi—infeed
DC commutation failure. The method firstly starts with the electrical distance between each node and the converter
station to determine the area to be compensated. Then, calculates the average value of the non— fault point voltage re-
sponse rate of the nodes in the compensation area is calculated. An indicator is used to determine the best The energy

storage virtual synchronous machine installation site; finally, the simulation is performed in PSCAD to obtain the
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suppression effect of the single energy storage virtual synchronous machine access on the commutation failure. By

comparing the actual grid operating data, it is verified that the proposedmethod couldeffectively exert the storage It

can virtualize the aggregation effect of synchronous machines, and better suppress the failure of commutation.

Key words: energy storage virtual synchronous machines; commutation failure; HVDC; multipoint layout
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Figure 1  Virtual synchronous machine

grid-connected structure
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Figure 2 Main circuit diagram of simulation model
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Figure 7 AC bus voltage waveform on the inverter side
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