Smart Grid #fEFR, 2017, 7(5), 402-411 Hans XM
Published Online October 2017 in Hans. http://www.hanspub.org/journal/sg
https://doi.org/10.12677/sg.2017.75044

Analysis of Influence of Distributed
Generation Supply Access on Current
Protection of Distribution Network

Jingtao Cai?, Yongzhong Chen?, Yingxiang Wang3, Minyou Chen3, Longchang Dong3

'Shenzhen Electric Power Company, Shenzhen Guangdong

’Shenzhen Xinneng Power Development and Design Institute, Shenzhen Guangdong

*State Key Laboratory of Power Transmission Equipment & System Security and New Technology, Electrical
Engineering College, Chongqing University, Chongqing

Email: 18716348086@163.com

Received: Oct. 3", 2017; accepted: Oct. 17", 2017; published: Oct. 23", 2017

Abstract

A large number of distributed generation (DG) access will change the structure of the traditional
distribution network and affect the current protection of distribution network. Based on the
analysis of the current protection system in traditional distribution network, this paper analyzes
the influence of the DG penetration on the current protection system of distribution network. Fo-
cusing on the problems include current protection sensitivity reduction or protection system
malfunction and refusal with DG penetration, this paper proposed a solution for current protec-
tion configuration and parameter tuning for distribution network penetrated with DG. Also, taking
the distribution network with DG in Shenzhen 10 kV regional as an example, the paper analyzes
the malfunction of the protection system caused by DG penetration. Then, the effectiveness of the
proposed solution is verified and results reveal that the proposed solution can provide meaningful
reference for distribution network protection system penetrated with DG.
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Figure 1. Schematic of the Protection k;
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Figure 2. 10 kV distribution network with the distri-
buted generation
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Figure 3. Three-phase short circuit happen in d; of
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Figure 4. The short circuit current detected by the protective device k, varies with
the DG capacity variation curve
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Figure 8. The protection device k; detects the reverse short-circuit
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