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Fig.1 Schematic diagram of outgoing transmission
line fault of a 110kV PV station
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Fig.2 PV- and system-side faulty currents when
fault occurs on outgoing transmission line
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Fig.3 Faulty current phase difference between two sides
of outgoing transmission line for generator
with and without reactive power generation
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Fig.4 Operating characteristic diagram of current
differential protection
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Fig.5 Operating characteristic chart of distance protection
at PV side when in-zone fault occurs
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PV side when out-zone fault occurs in positive direction
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Table 1 Action situation of current differential
protection of outgoing transmission line
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Table 2 Zone-1 action situation of distance protection
at PV side of outgoing transmission line
when in-zone fault occurs
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Table 3 Zone-I action situation of distance protection
at system side of outgoing transmission line
when in-zone fault occurs
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Table 4 Zone-1 action situation of distance protection

at PV side of outgoing transmission line
when out-zone fault occurs
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Table 5 Zone-1 action situation of distance protection
at system side of outgoing transmission line
when out-zone fault occurs
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Influence of PV station weak power feature on relay protection of
outgoing transmission line
QU Jiping',WU Xingquan', YAN Kai*,ZHANG Baohui’

(1. Gansu Electric Power Design Institute, Lanzhou 730050 ,China;2. Xi’an Jiaotong University,Xi’an 710049, China)
Abstract: Since the weak power feature of PV (PhotoVoltaic) power station has a serious impact on the
operation performance of existing relay protections for outgoing transmission lines,the fault current
characteristic of PV power generation system is studied and the influence of weak power feature on the
differential current protection and distance protection of outgoing transmission lines is analyzed,based on
which,the problems of present protection configuration are pointed out. The theoretical analysis is verified by
the simulation based on the PV electromagnetic transient model built with PSCAD. Both the theoretical
analysis and the simulative results show that,at the PV side of outgoing transmission lines,the weak power
feature of PV power stations may cause the operation rejection of current protection,the improper operation of
distance protection and the sensitivity fall of current differential protection. The protection configuration for
the outgoing transmission lines of PV power station is suggested.

Key words: photovoltaic power station; fault feature; outgoing transmission lines; weak power feature; relay

protection; failure analysis; differential protection; distance protection



