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FRik % B 728 (Modular Multilevel Converter, MMC) 1 3—Fhi BIf el
ERA SRS, BTHERLEY. BB SRS 8D, TREHIF LTS
R, A EETMEBA ZNA. BRI TFEMLEBEFRABRIAATEEF
F—RBSKEE. SHIFERSEME. MMC MTHRIGRINEMTES =M. $HF
FEH (Half Bridge Sub-Module, HBSM) . F i X4 E! (Clamp Double Sub-Module,
CDSM) . £ F#H (Full Bridge Sub-Module, FBSM) .

AE X MMC —IREAGH/RHFERT AEREBHIRE, £ T HBSM AI X EHEE
MITiE, RET —FEFH CDSM 5 FBSM #A# RIS T i%E. @it o TR
IZ1TRE, ¥ CDSM 4 ARSRE S EHETIRE, ¥ FBSM 4 AIEFRBITTRE.
HREBYERES ASCRE, BAREZBTRESLS HBSM X HABRAEETIRET
CDSM. FBSM &¥#ER. EN A7 RUEZERABHRE, RE TISERS. &
PSCAD/EMTDC F#E T iR HM S MR 5 R MR, @t RRIE TiRHE
MERKEHE S ENENRS.

Eit, AXEETF RTDS FELH FBSM B, KM EASIRSEKBESHS
WEZBAWER, HEEZKEEEEMEREX. XX —RE RXHAAT
AR BHKERES FHEREEFEN THAYRSEENEWE, SETARKGT, KE
FHFR{ERIER 5%, BAHIRE T E T RTDS FEZMRAHEE . iBid 7 RTDS F
BULENBEN 5RIRRGHET, RIET ATREHFENBRE.

AR FHEBHBRNREANTTRAERE T — AT RERE . ZRKIZ
BB — g huRT (B (A R, @ EBIRFERE MR L TETRENFER, BHBR
HEMATESIZE, EEEEHSENHRLESRFHANMRY FER. H{FERNLT
MILRRE, HEHESH 0. EdXMIER, FEG )N FREIANERBEEALT
BUEE, BRETFESRRERN, VIRKEFER, E{FRINEFREET. &
PSCAD/EMTDC ## 2 #IXUm R I0E T Frid TR RIS I Rtk .

REEIR): HEYUL D BT RIS TEER: FXED: EHIRE. AITTRE
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Abstract

As a new type of voltage source converter, MMC is widely applied due to its
modular structure, low output waveform, harmonic content, independent control of active
and reactive power, and islanding power transmission. At present, the research of MMC
is mainly focused on one system modeling, control strategy and so on. There are three
main sub modules of MMC: HBSM, CDSM, and FBSM.

Aiming at the slow speed of MMC primary device model simulation, a new
equivalent method of CDSM and FBSM is proposed based on HBSM variable resistance
equivalent method. By analyzing the operation principle of sub modules, CDSM is
divided into blocking state and normal running state. FBSM is divided into positive
switching state, negative switching state and blocking state. Different operation states are
compared with HBSM, and CDSM and FBSM equivalent models under different
operation states are obtained. At the same time, in order to optimize the accuracy of the
equivalent model, the transition model is added. The device model and the equivalent
model are set up in PSCAD/EMTDC, and the accuracy and the improvement of the
simulation efficiency of the proposed equivalent model are verified by simulation.

At the same time, when realizing FBSM based on RTDS platform, it is found that its
blocking state is constantly changing between the big resistance and the charging state,
and its accuracy is related to the selection of large resistance value. Aiming at this
problem, this paper studies the influence of different series inductance and sub module
capacitance value on the steady state accuracy of blocking, and gives the selection
method of large resistance under different conditions, which effectively improves the
accuracy of equivalent model based on RTDS platform. The effectiveness of the
proposed method is verified by establishing the model in RTDS.

In this paper, a online redundancy strategy is proposed for the redundancy problem
based on the CPS-SPWM. According to certain time interval, the strategy selects sub
module of each bridge arm in running state, and inputs the capacitor voltage to the
controller, assigns the output signal of the controller to the corresponding sub module.
The residual module is in the state of online redundancy, and its control signal is 0.
Through this selection, the capacitor voltage of each sub module is at rated value. When
the sub module fails, the fault sub module is removed, and the remaining sub modules
remain stable. The two ends model built in PSCAD/EMTDC validates the effectiveness
of the proposed thermal redundancy strategy.

Keywords: MMC, simulation modeling, equivalent model, control strategy, online
redundancy strategy
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