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ABSTRACT : Ximeng-to-Taizhou (abbr. Xitai) ultra high
voltage direct current (UHVDC) project with hierarchical
connection to 500 kV/1000 kV AC system is the first of its kind
created by China in the world, and there is no existing
experience for this kind of DC control and protection system.
To analyze true responses of control and protection system
during steady-state operation and transient process of UHVDC
transmission project accurately, an electromagnetic transient
model of the actual control system is built on PSCAD/EMTDC
platform. The structure and function scheme of UHVDC with
hierarchical connection are analyzed. Key aspects of the control
system, such as voltage balance between HV(High Voltage)
and LV(Low Voltage) converters, transformer tap-changer
control, reactive power control and improved commutation
failure prediction control strategy, are analyzed and modeled.
Through a lot of simulation tests for the built model and
comparison with waveforms of test results of Xitai project,
consistency between simulation results and dynamic response
of actual control system is verified. The model can also offer
technical support for characteristic research of other UHVDC

transmission projects with hierarchical connection mode.
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Fig. 1 Hierarchical structure of control system for
UHVDC with hierarchical connection
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Fig.2 Block diagram of converter firing control under

hierarchical connection mode
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Fig.3 Block diagram of transformer tap changer control
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Fig.4 Block diagram of reactive power control
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