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M ulti-machine joint parameter s optimization of MM C controller based on improved MOPSO
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(1. EPRI of China Southern Power Grid (CSG Key Laboratory for Power System Simulation), Guangzhou 510080, China;
2. North China Electric Power University (State Key Laboratory for Alternate Electrical Power System with
Renewable Energy Sources), Beijing 102206, China)

Abstract: In modular multilevel converters, the performance of control system strongly depends on the control
parameters. It requires a significant amount of testing and debugging to get proper control parameters, which seriously
affects the efficiency of controllers. The control strategy of MMC is analyzed and the control system is divided based on
the functions. In order to adjust the parameters optimization of MMC controller, the evolutionary state assessment to
adjust the PSO parameters is involved, which is to improve the MOPSO algorithm. The electromagnetic transient
simulation program is linked to the proposed improved MOPSO to give the results of the optimization objective. This
paper realizes the joint invocation between PSCAD and Matlab program, simulation results proof the effectiveness of the
proposed method in the parameters optimization of MMC controller.
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Fig. 3 Control system of loop current suppression module
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Table 1 Comparison of control parameters between

before and after optimization

MOPSO MOPSO
Kpp 1 7.05 13.41
Kip 0.05 0.004 0.032
Kvo 2 5 5
Kio 0.05 0.02 0.054
2
ITAE
MOPSO
4.3
3s
0.85 0.1s
PSCAD Fortran

2
Table 2 Comparison of objectives between before and

after optimization

Prrak Ormae Linmar
3.132 0.420 0.151
[0.681 0.909]  [0.166 0.247]  [0.038 0.094]
MOPSO >70% >41% >37%
[0.433 0.834]  [0.1450.171]  [0.024 0.075]
MOPSO >76% >65% >50%
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Fig. 10 Active power comparison with the change of

main circuit parameters
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Fig. 11 Reactive power comparison with the change of

main circuit parameters
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