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ABSTRACT: The AC transmission system sends out large-
scale wind and photovoltaic power. When a fault occurs in the
transmission line, the malfunction response of the renewable
energy power control severely affects the operation
performance of the distance protection of the AC line. This
paper analyzes the impact of typical renewable energy power
control strategies on equivalent impedance and system power
angle after a fault, which significantly increases the equivalent
impedance and system power angle after the fault. Further
research is conducted on the operation performance of different
types of distance protection. For impedance-based distanceprot
ection, it is revealed that protection misoperation occurs when

a fault with resistance occurs outside the zone, and protection
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operation rejection occurs when an internal fault occurs. For
phase comparison distance protection, it is revealed that
controlled offset of positive sequence polarizing voltage leads
to protection operation rejection when a phase-to-phase short
circuit fault occurs within the zone and protection misoperation
when a fault occurs outside the zone in the reverse direction. A
simulation model is established using the RTDS (Real Time
Digital Simulation System), and the theoretical analysis is
verified using simulation results and actual misoperation data
from the field, providing a theoretical basis for fault analysis
and backup protection configuration of large-scale renewable

energy transmission lines.
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Table 1 Simulation system parameters
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