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A hybrid step-size electromagnetic transient simulation method suitable for MMC
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Renewable Energy Sources (North China Electric Power University ) , Beijing 102206, China)

Abstract: With the proposal of "double carbon" goal, many new energy sources are connected to the power grid, and the
flexible DC transmission system represented by modular multilevel converters (MMC) has been widely used in
engineering. Electromagnetic transient simulation plays an essential role in the planning and operation of the MMC system ,
but the accuracy of the large-step electromechanical transient simulation needs to be improved, and the small-step
electromagnetic transient simulation takes too long to meet the development needs of MMC. Therefore, based on the basic
idea of the hybrid simulation, the MMC detailed equivalent model is divided into AC and DC parts, the interface
equivalent model is established, and the data interaction algorithm is proposed, so as to realize the long-step simulation of
AC system and small-step simulation of DC system. The simulation verification of the MMC system based on PSCAD/
EMTDC shows that the simulation accuracy of the hybrid simulation method is obviously improved compared with the
large-step electromechanical transient simulation, and the simulation time is greatly shortened compared with the
small-step electromagnetic transient simulation.
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Figure 1 Topology of MMC-HVDC system
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Figure 2 Topology of bridge arm model in blocked state

2 PSCAD TR & A KBTS
B E P

21 BESKHEEMNEMEATLH
A5 B T S8y vk i 3 TR o
FHE K R %

NE K 2 KK [ 2%

SRS MMCHRIFIPE sk R
o sttt or jo- 21 e
o 5t
B
v 35
IS
AR o A -y At
b R ot
l
‘ =t+At ‘ T=T+AT
L7 L T

B3

Figure 3 Frame system of the interface model
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Figure 4 Interface model for different time step
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Figure 5 Interface model for different time step
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Figure 6 Flow diagram of the interface logic
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Figure 9 Simulation results in bipolar short circuit fault on DC side among three cases
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Figure 11 Comparison results of simulation
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