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An adaptive positive-sequence current instantaneous trip protection for distribution network with PV

ZHANG Runkun, WANG Baohua
(Nanjing University of Science & Technology, Nanjing 210000, China)

Abstract: In the case of distribution network failure, the output current of photovoltaic power plants which have capability of
low voltage ride-through (LVRT) is closely related to the PV capacity, fault type and fault location. It brings great difficulties
to the current protection of distribution network. The characteristics and control strategies of low voltage ride-through of PV
are analyzed. A fault analysis method of distribution network with PV is proposed. Based on the failure characteristics of
distribution network with PV, the problem of adaptive current instantaneous trip protection in distribution network is analyzed.
Because PV only output positive sequence current, an adaptive positive-sequence current instantaneous trip protection for
distribution network with PV is put forward. A 10 kV model of distribution network is established by using PSCAD,

verifying the correctness of the protection.
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% 1 BC FIBEIEHRIF 3 BELS
Table 1 Simulation results of protection 3 for BC

two-phase short-circuit

/A
P, /MW a L, /A 2
THHAE Pi B e
0.2 1073 2246 2258
1 0.5 1203 1719 1721
0.8 1306 1399 1398
0.2 1096 2245 2249
5 0.5 1279 1703 1712
0.8 1388 1401 1395
0.2 1116 2201 2200
10 0.5 1345 1673 1662
0.8 1425 1355 1337
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Table 2 Simulation results of protection 4 for BC

two-phase short-circuit

/A
P, /MW a Ly, | A ¢
RCAIEN 17 FLAH.
0.2 123 103 99
1 0.5 97 100 98
0.8 87 101 99
0.2 342 349 351
5 0.5 328 356 355
0.8 302 353 359
0.2 702 721 716
10 0.5 667 726 725
0.8 550 733 734
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Table 3 Simulation results of protection 3 for

three-phase short-circuit

1"/ A
P, /MW a Lpn! A 2
THAE PisfE
| 0.8 2496 2599 2590
0.9 2635 2532 2431
0.8 2488 2599 2581
> 0.9 2638 2435 2434
0 0.8 2495 2593 2589
0.9 2664 2455 2457

x4 ZIREEATRIP 4 IFEER
Table 4 Simulation results of protection 4 for

three-phase short-circuit

/A
By /MW a Ly, | A u
THHEAE Pi B e

0.1 96 91 93

1 0.2 85 89 93

s 0.1 449 433 435
0.2 400 440 437

0 0.1 1062 1016 1001
0.2 843 894 896
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