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A New Line Protection Scheme for High Voltage Grids with Distributed New
Energy Sources

LU Zhengfei', JIANG Tao’, HUANG Fuquan', ZHANG Anlong', WEN Minghao’, MA Shuai'
(1. Shenzhen Power Supply Bureau Co. , Ltd. , Shenzhen, Guangdong 518001, China; 2. State Key Laboratory of Advanced
Electromagnetic Engineering Technology, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: For high voltage grids containing distributed new energy sources, there are a range of adaptability problems with traditional
line protection due to the variety of new energy sources and complex fault characteristics. The time domain differential equation
algorithm can solve for fault distances, which has good applicability in systems containing new energy sources, but there is a
"transient override" phenomenon and "voltage dead zone" problem. For this reason, a new line protection scheme is proposed. When
a fault occurs on the line and it is not near the outlet of the line protection, the fault point voltage is reconstructed and isotransformed,
and then substituted into the time domain differential equation algorithm, which is the isotransformed fast distance protection
algorithm; when a fault occurs near the outlet of the line protection, the correlation coefficient between the measured voltage drop and
the calculated voltage drop are calculated and the consistency of the two trends is used to determine the direction of the outlet fault.
The line protection scheme can accurately determine line faults, regardless of the type of new energy source, capacity and fault
characteristics. Simulation analysis shows the applicability of the scheme.
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Fig. 1 AC system interconnneted with distributed new energy

access system
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Fig. 2 Simplified diagram of new energy access system
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Fig. 3 Process of relay protection
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Fig. 4 Simulation results with different algorithms
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Tab. 3 Active results of distance relays when PV power supply
is connected
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Tab. 5 Active results of distance relays when DFBG is

connected
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Fig. 6 Simulation results of the outlet fault on the new energy
side
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Tab. 7 Active characteristics of directional relay on the new

energy side
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Fig. 7 Simulation results for the outlet fault on the system side
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Tab. 8 Active characteristics of directional relay on the system

side
e éizﬁ% LB . SR A
KA 30 MW EHIRMAL 30 MW XU KL /ms
AG 0. 988 0. 989 NO
AB 0. 986 0. 986 NO
© ABG 0.986 0. 986 NO
ABC 0.986 0. 986 NO
AG -0.741 -0. 641 3.0
AB -0. 697 -0. 601 3.0
K4
ABG -0. 698 -0. 609 3.0
ABC -0.703 -0.613 3.0
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