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The effects of grid-connected photovoltaic system on distribution network
protection under the background of oil field

GUO Bingcong, KANG Zhongjian
(Department of Electrical Engineering, China University of Petroleum(East China) , Qingdao 266580, China)

Abstract: With the progress of new energy technology, photovoltaic has become one of the hot spots of research
in today’s world, the access of photovoltaic power sources has turned the distribution network into a dual-supply
or multi-supply power supply system, which brings new challenges to the relay protection configuration scheme of
the distribution system. Based on the oil field electrical network as the research background, use the engineering
model of photovoltaic grid-connected power generation system is built by DIgSILENT simulation platform. The
modeling principle is introduced, and the effects of system access on the short-circuit current and line protection
of the distribution network are analysed quantitatively in the case of PV system access, and different solutions and

strategies are proposed.
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Fig. 1 Single-stage isolated grid-connected PV system
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Fig. 2 Flow chart of protection simulation

Ak L 2% 42 A 1B R M e T OH 1 4k L 2 1
B, 5 H A ORI 424 4 ¢ 1) 4K H 2% 38 B0 o
BAFEE D RE Ok E L, R IR S BRI
NERBEEASRER, RPIEEHEETE
AR E 3BT R

3 SERERNXTEL BB R4k B RIP R 200

24 i 1% ¢ B C VL 190 00 48 £ ey i o HRL 6
R, R Ak R E T ECE MR R
3o B R AL S P R A T A e R R DR A
AR 2 R i R A IS Y R 0N 2 R i
HIJ5 10, NI Za PR RITE Bl . RO ek
DA e AR 4B 25 % 2 [] R 47 & B 09 A T S A 7 R 52

36 | @i bdl - T TR - 2019 8385940

Relay
Type

Ranges
Types

Library

Network

Relay
Element

Settings

0o

B3 (Rpig s mE s E N

Fig. 3 Modelling simulation structure for protection devices
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Fig. 4 Distribution network simulation diagram
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Fig. 5 Simplified structure of Xingu substation network
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Fig. 6 The current of three-phase short circuit fault
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Fig. 7 The voltage of three-phase short circuit fault
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Tab. 1 Short circuit current before grid-connected

L R 2 B A FLAL
2 3
K, 2.806 2.808  0.001  0.001  0.001
K, 2.067 2109 2068  0.001  0.024
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Tab. 2 Short circuit current after grid-connected
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Tab. 3 Measured value of the protective device
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