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Fig.5 Action flowchart of the proposed
distance protection
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Table 1 The parameters of the studied system
RGBSR HfH [ T 2 HfH
BUAEHRE/KY 500 r/(Q-km™) 0.13
L T2/ MW 400 ,/(mH-km™) 1.53

P/ Hz 50 ¢/ (wWF-km™)  0.006
R,/Q 4.23 ro/ (Q+km™") 0.34
L,/H 0.049 || [o/(mH-km™)  4.10
R,,/Q 3.51 co/ (WF-km™)  0.004
Lo/H 0.043 || BRI JE/km 250
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station when AG fault occurs in different fault locations
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Table 2 Calculation results of the fault distance of
the proposed method under different fault locations

il s Ry/Q) dpe/km d,./km
50 55.8
AG 50 125 132.9
200 210.5
50 59.3
BC 30 125 131.0
200 201.9
50 55.42
BCG 50 125 133.0
200 208.9
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Fig.7 The calculation results of the fault
distance under different fault locations
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Table 3 Calculation results of the fault distance of the
proposed method under different fault resistances

Wk R/Q dy/km d/km
5 200 203.1
AG
50 200 210.5
5 200 198.6
BC
30 200 201.9
5 200 202.8
BCG
50 200 208.9
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Table 4 Calculation results of the fault distance

after adaptive setting correction and the calcu-
lation results without adaptive setting

M Re/ d./ REAENEE SHENEE
2 Q0 km HYZ5 58 d/km 45 R d,./km
202 208.6 205.5
10
225 233.6 227.1
AG
202 219.3 214.7
50
225 247.1 238.8
o 202 197.8 203.8
225 221.6 223.2
BC
202 199.2 204.1
30
225 218.7 223.5
. 202 203.2 203.0
1
225 228.9 227.5
BCG
202 212.2 209.8
50
225 240.4 235.9
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Table 5 Calculation results ofthe fault loop impedance
of the proposed method and traditional method Q

ISP Sobgrd MBERHR
3| e FrARBHPT RIS RE ST
26.3+j97.0  27.9+j103.1  192.0+j20.5

AG 50
29.3+j108.0  31.0+j114.6  252.0+j10.2
26.3+(97.0 26.5+]98.0 63.9-j81.7

BC 30
29.34j108.0  29.0+j107.1  148.4-j122.0
26.3+j97.0  27.3+j100.7  140.0+j70.6

BCG 50
29.3+j108.0  30.7+j113.2  198.0+j65.5
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Distance protection method applicable to renewable

energy grid-connected systems
GUI Xiaozhi', SONG Guobing®, CHANG Peng®, CHANG Zhongxue®
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2. State Key Laboratory of Electrical Insulation of Power Equipment (Xi’an Jiaotong University ) , Xi’an 710049, China)

Abstract: To further improve the performance of distance protection in renewable energy systems,a distance protection method

is proposed , which considers the effects of control system and the distributed capacitance effect of the line. When an asymmetric

fault occurs in the system,combined with the control characteristics of the converter,the sequence impedance characteristics of

the grid and the pure resistive feature of the fault resistance,three unknowns in the fault loop equation can be eliminated, and

the solution of the fault distance can be solved in the R-L model. Then,the setting point is set based on the calculation results

in the R-L model,and the real electrical quantity at the setting point can be deduced by the calculation formula in Bergeron

model. Finally, the equation from the setting point to the fault point is simultaneously solved to reduce the distributed

capacitance effect on the distance protection. The simulation results testify that the method is less influenced by the fault

features of the converter and fault resistance. It still has good performance in long line.

Keywords : renewable energy grid-connected system; distance protection ; adaptive setting; current balanced control ; distributed

parameter model ; fault ride through
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