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ABSTRACT: The individual phase instantaneous current
control strategy was proposed to solve problems about
delta-connected cascade multilevel static synchronous
compensators (STATCOM) under unbalanced system voltage;
on this basis, two modified compensation modes, reactive
control mode and voltage control mode, were studied; and the
discrete current loop controller was designed. The cascade
multilevel STATCOM can maintain normal operation under
unbalanced voltage by using the individual phase instantaneous
current control strategy; and the unbalanced system can be
effectively compensated by the two modified compensation
modes. Simulation results were given; and experiments were
conducted based on the development of a prototype for
three-phase and 36-chain STATCOM, so as to verify the
effectiveness of the proposed

control strategy and

compensation modes.
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Fig. 1 Equivalent circuit of delta-connected cascade
multilevel STATCOM
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Fig.2 Control diagram of cascade multilevel STATCOM
based on individual phase instantaneous current control
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Fig. 3 Obtain of reactive power command through
closed-loop method
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Fig. 4 Flow chart of reactive power control mode for
cascade multilevel STATCOM under unbalanced voltage

S = 2R o o AT R 1412 5
FAFRIE & 37

1-3-6L
e = |— 270 1 100% 3)
2 \1+3-6L

KL =(Ug, +Uy, +Ug) / Ugy +US, + UL, ) o

22 HBEEHER

) STATCOM M H 2| X L1555 37 & 6, il H
KIE RS HIE, LB YRR AT, 7
4 STATCOM . BEME AME2 R S8 FLUR AN P4l . RGE
H R PR AN S 32 B0 B R AN P S R, 3
HR[24145 HOR T BN T4 Sy 4 ] LA S a2

MREAME R, AN BB 5 B

5 TFEHBIMAIMERE
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unbalanced load
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Fig. 6 Gaining of reactive current based on voltage
control mode under unbalanced voltage
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Fig. 7 Control diagram of current loop based on
continuous domain
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Fig. 8 Control diagram of current loop based on
discrete domain
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Tab.1 Main parameters of cascade STATCOM system
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Fig. 11 Reactive power control mode for cascade
multilevel STATCOM under a small degree of
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Fig. 12 Reactive power control mode for cascade
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