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Abstract: Since the operation of Zhangbei renewable
energy flexible DC grid project, several times of sub/super-
synchronous oscillation problems have occurred in AC/DC
systems. In this paper, the AC/DC oscillation waveform data
collected by on-site wave recording when the oscillation
occurred on someday in 2022 is analyzed. The analysis of
wave recording data shows that the sub (43.75 Hz) and super
(56.25 Hz) synchronous oscillations on the AC side are all
6.25 Hz oscillations in dq coordinate system, and the 6.25
Hz oscillation frequency also appears on the DC side. It is
preliminarily judged that the reason for the oscillation is
that when the power of the wind farm changes rapidly, the
sudden change of DC voltage between stations causes the DC
current to oscillate, and the DC current causes the capacitor
voltage of MMC sub-module to oscillate through the DC
path, which is finally coupled to the AC system based on the
operation principle of MMCs. Finally, the reason of sub/super
synchronous oscillations in the wind-power collection system
using the flexible DC transmission technology revealed, and
verified by electromagnetic transient simulation.

Keywords: flexible DC transmission system; sub-synchronous
oscillation; super-synchronous oscillation; low frequency
oscillation; DC voltage control; recording data
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Fig. 1 Electrical diagram of Kangbao station
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Fig. 9 Frequency analysis of voltage
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Table 1 Parameters of wind power and flexible DC collection system
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