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Fig.1 Structure of northwest China power grid in 2018
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Fig.2 Power angle during HVDC
repeated commutation failure
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Fig.5 Overall idea for security and stability control
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Fig.6 System protection structure of
northwest China power grid
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Table 1 Typical failure fortified in
synchronous stability control
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Fig.7 Co-control system action in typical failure scene
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Fig.11 Controllable resources of
northwest China power grid
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Security and stability defense system for power grid with wind-photovoltaic-thermal

power bundling and multi-DC weak sending-end
HAN Ti', LI Bijun®’, ZHANG Zhenyu', NIU Shuanbao', KE Xianbo', HUO Chao'
(1. Northwest Division of State Grid Corporation of China,Xi'an 710048, China;
2. NARI Group (State Grid Electric Power Research Institute) Co.,Ltd.,Nanjing 211106, China;

3. State Key Laboratory of Smart Grid Protection and Operation Control,NARI Group Co.,Ltd.,Nanjing 211106, China)
Abstract : In the sending system of wind-photovoltaic-thermal-bundling power grid transmitted by multi direct current( DC) ,the
new energy and DC transmission proportion is large, system inertia level is low, carrying capacity of alternative current (AC)
grid structure is not strong and stability issues of power angle,frequency and voltage are prominent. Based on summarizing new
characteristics of the northwest China power grid after wind-photovoltaic-thermal bundled, problems during security operation of
the northwest China power grid are analyzed,and shortcomings of existing perceiving and controlling methods are pointed out.
The security and stability defense system construction scheme of wind-photovoltaic-thermal bundling power grid for DC
transmission is focused. Besides, main functions of defense system are elaborated in detail, such as synchronous stability
controlling, frequency controlling, full process voltage controlling and key technologies of major breakthrough. The evaluation
effect shows that the defense system can effectively deal with fault impact of ultra high voltage direct current, block cascading
faults, and improve security and stability level of the northwest China power grid operation. The technical scheme guides the
development of controlling technology and engineering practice for power grid with wind-photovoltaic-thermal power bundling
and multi-DC weak sending-end.

Keywords ; wind-photovoltaic-thermal power bundling ; northwest China power grid ; direct current group ; weak sending-end;se-

curity and stability ; defense system
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