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Time-domain distance protection for a wind power system considering parameters of the
remote end system and influence of outgoing line distribution parameters

HOU Junjie!, SONG Guobing?, CHANG Peng', CHANG Nana?, LI Xindong? WU Dan?
(1. School of Electrical Engineering, Xi‘an Jiaotong University, Xi'an 710049, China; 2. NARI Group Corporation
(State Grid Electric Power Research Institute Co., Ltd.), Nanjing 211106, China)

Abstract: There is a problem of the limits of existing time-domain distance protection when it comes to a grounding fault
with high fault resistance occurring at the end of distance section I in a wind power system long transmission line. This
paper presents a time-domain distance protection algorithm for a wind power system long line based on the distributed
parameter model and the remote end system parameters. The performance of existing time-domain distance protection
under the influences of a long line and remote-end system are discussed. Taking into account the distributed parameter
effect of the long line, the near-end electrical quantity is calculated to the compensation point at the end of section | on the
long line. The time-domain fault loop equation considering the parameters of the remote end system is constructed
between the compensation point and the fault branch, and the fault location is obtained by calculating equations.
Combined with the protection setting value, the distance protection criterion is realized. Simulation results show that the
proposed protection principle considers the influence of a long line distribution parameters and is suitable for long
transmission lines. In addition, when a grounding fault with 300 Q fault impedance occurs at the end of section I for a
long line, the protection can still operate correctly by considering the impact on the end system and is less affected by
interference factors such as sampling rate.
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Fig. 2 Distributed parameter line model
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Fig. 3 Internal fault occurs at remote terminal
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Fig. 5 Equivalent diagram of external fault
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Fig. 6 Equivalent diagram of internal fault
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Fig. 8 Equivalent diagram of zero-sequence component network
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Table 1 Simulation results summary
MEGR AMESR WHEEE HE4R
(202 km) (223 km) (202 km) (223 km)
SCHR[L1] IE#BE X #h R 132.45km  156.88 km
SCHR[15] ERBIE XAMRF 19237km  210.25km
ARTTiE IE#EE A 199.76 km  217.34km
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Table 2 Protection action result under higher fault impedance
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(202 km) (223 km) (202 km) (223 km)
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Table 3 Protection performance verification results

KAERS SESER MESR WHEER iPHRZR
kHz (202 km) (223 km) (202 km) (223 km)
2 kHz EHEE TEE 198.65km  221.45km
4 kHz EHEE TEE 198.79km  221.14 km
6 kHz EHEE TEE 199.06 km  220.89 km
10 kHz EHEE AEE 200.37km  222.68 km
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