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Abstract: With the continued increase of the proportion of re-
newable energy generation, the strength of the sending power
grid in UHVDC transmission system is weakened and poor
voltage quality might exist in AC system at the sending end. To
improve the voltage quality of the weak AC system located at
the sending end, based on the hybrid cascaded UHVDC system
with grid-connected large-scale wind power , a reactive power
coordinated control strategy, in which the filter and the modu-
lar multilevel converter (abbr. MMC) were coordinately parti-
cipated into the voltage regulation of power grid sending end,
was proposed. The operating characteristic of this cascaded DC

system, the principle of reactive power control of the filter and

AR F7,2023,40(2)

the factors impacting the reactive power supporting ability of
MMC under different operating condition were respectively
analyzed. In allusion to the insufficient reactive power support-
ing capacity of MMC for weak AC system under the over-
loaded operating condition, an adaptive DC voltage control
strategy for MMC, which could adjust DC voltage of MMC ac-
cording to the active power transmitted by MMC to expand the
reactive power limit of MMC, was put forward. Results of sim-
ulation example show that the proposed reactive power co-
ordinated control strategy can effectively support the voltage of
weak AC system located at the sending end and the voltage

quality of the AC system can be also improved.

Keywords: renewable power; hybrid cascaded UHVDC sys-

tem; MMC; reactive power coordinated; voltage
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Table 1 Main parameters of hybrid cascaded
UHVDC system
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LR RV +800
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P X HE S 80 25 1/ MW 1000
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Table 2 Basic control strategy of hybrid cascaded
UHVDC system
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Table 3 Reactive power control strategy of filter banks
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Fig. 2 The model of single-ended MMC convertor station
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Fig. 3 The PQ operating range of MMC station
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Fig. 4 Coordinated control strategy of reactive power
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Fig. 5 Enable control
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