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Fig.4 Schematic diagram of two—phase short circuit
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Fig.5 Hardware structure diagram of adaptive distance

protection
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Table 1 Comparison results of adaptive distance protection and traditional distance protection (ABC three—phase fault, DG=1 MW)

DG % i TSl 1 3 17 B R4

[ ‘ 1, ‘LZ =T I ‘Z—LZ ‘LZ TR
g 172 2™ e TE SEhR{E R 2™ I

10 0.590 6 0.7875 & 160.83 £.62.37 164.27 £.65.36 0.590 6 0.7875 =

30 0.1151 0.787 5 S 177.95 £ -81.63 176.63 £ -82.30 0.1132 0.7999 =

1 MW 50 0.218 2 0.787 5 S 161.85£-87.75 158.04 £ -88.52 0.1862 0.8112 P

70 0.7359 0.787 5 S 152.51 £-89.53 149.56 £ -86.13 0.622 3 0.8225 =

80 1.064 8 0.787 5 R 152.15£4.-96.34 147.21 £-90.03 0.826 4 0.8337 =

+R2 HENMBEBRIPSESESERPHITLLER(ABC ZHME, DG=4 MW)

Table 2 Comparison results of adaptive distance protection and traditional distance protection (ABC three—phase fault, DG=4 MW)

DG Akt (LB 1B BB S
s 1 1 B i 1 1 B
(8% S ol B e pere| | i
10 0.590 4 0.7875 P 512.64 £ 42.64 538.04 £.51.52 0.590 6 0.787 5 =
30 0.278 5 0.7875 S 556.35 /.-55.56 569.94 /. -50.35 0.171 6 0.802 6 &=
4 MW 50 04571 0.7875 £ 488.04 £ -68.62 495.10 £ -56.53 0.207 2 0.825 8 &=
70 0.880 2 0.787 5 = 459.36 £ -69.83 468.66 £ —65.23 0.640 5 0.826 8 =
80 1.2100 0.7875 = 446.78 £ -67.53 435.14 £ -71.66 0.924 2 0.936 5 =
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*3 HEMNEBRIPSESEESRIPHITLL (AB FEEE, DG=1 MW)

Table 3 Comparison results of adaptive distance protection and traditional distance protection (AB two—phase fault, DG=1 MW)
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80 0.8553 0.787 5 e 97.152.-89.74 96.21 2 -83.71 0.8155 0.807 9 D

R4 BEMEBRPSESGESRPAIILL(AB MR, DG=4 MW)

Table 4 Comparison results of adaptive distance protection and traditional distance protection (ABC two—phase fault, DG=4 MW )
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fitgion 127 2™ e TAE SLhR{E "2 2™ i
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4 MW 50 0.2350 0.787 5 JE 412.52 /£ -65.71 408.20 £ -68.20 0.2158 0.807 3 =
70 0.824 6 0.787 5 & 402.60 £ -70.51 388.27 £ -72.17 0.637 3 0.8152 =
80 0.989 0 0.787 5 & 387.17£-71.36 376.27 £ -74.81 0.8192 0.8277 =
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Adaptive distance protection for distributed generation
distribution network with T—connected inverter
interfaced distributed generation

Zhao Jianwen, Zhang Hongbo, Hu Yujia
(School of Electrical and Control Engineering, Xi‘an University of Science and Technology, Xi‘an 710600, China)

Abstract; With the continuous development of renewable energy, a large number of inverter
interfaced distributed generations (IIDG) are connected to the distribution network, which puts
forward new requirements for the traditional relay protection technology. In order to improve the
power supply reliability of distribution network and adapt to the new power system with large
penetration of renewable energy, an adaptive distance protection is proposed for distribution network
with T —connected IIDG. Firstly, the influence of fault at different locations on the protection is
analyzed. According to the output characteristics of IIDG in case of system fault, the output current of
IIDG is calculated by BP neural network using the local electrical information of the protection, and
the action value is set immediately. Because this method does not need to communicate with the
remote, the action speed is fast, and the investment of the communica —tion system is reduced.
Finally, the 10 kV distribution network model with T—connected IIDG is established in MATLAB,
and compared with the traditional distance protection to verify the superiority of this protection
method.

Keywords: inverter interface distributed generation; T—connected; adaptive protection; distance

protection
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