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Fault Characteristics Analysis of the AC/DC Hybrid System
Under Coordinated Control
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Abstract: The short circuit on the AC/DC line produces new fault characteristics in the AC/DC hybrid grid. For this
reason, the AC/DC hybrid system model of direct-driven permanent-magnet wind power was constructed by connect-
ing the flexible DC to the grid. The coordinated control of the system helps to improve the fault ride-through capability
and ensures its safe and stable operation. Therefore, a coordinated control scheme of AC/DC fault ride-through with-
out communication between converter stations is presented with the help of a DC circuit breaker (DCCB) , dissipation
resistance, and an improved modular multilevel converter (MMC) control strategy. The influence of different factors
on the fault characteristics is also discussed. The results show that the MMC has the nonlinear and limited amplitude
characteristics of power supply output, of which the output current is controlled by the voltage when there is a fault in
the AC grid-connected tie. The negative sequence current on the flexible DC side of the fault line can be completely
suppressed under the coordinated control strategy when an asymmetric short circuit occurs on the AC grid-connected
tie. The MMC prioritizes reactive power when the effective value of the three-phase voltage of the parallel node falls
below 0.9 p.u.. The unbalanced power accumulation of the DC system causes the DC overvoltage phenomenon, and

the DC voltage exceeds 1.05 p.u. only when the three-phase short circuit occurs under the influence of the control
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strategy of the master and slave voltage margin. The DC voltage can be controlled within the range of 1.05—1.10 p.u.

through the step-down method of MMC on the side of the wind farm and the switching of the dissipative resistor. The

fault isolation scheme of local detection and local relaying is adopted to remove the fault within 5—6 ms, when the

voltage drop is caused by the DC fault. Finally, the effectiveness of the fault ride-through scheme is verified through

RTDS, and the fault characteristics under this control scheme are consistent with the theoretical analysis.

Keywords: AC/DC hybrid system; modular multilevel converter; coordinated control of fault ride-through; fault

characteristics; RTDS simulation experiment
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Fig.7 Influence of different factors on the characteristics of phase A fault under the condition of phase AB short circuit to

ground fault
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