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Fig.1 Schematic diagram of dual-loop lines on
same tower
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Fig.3 One loop is in outage
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Fig.5 One terminal of dual-loop lines is disconnected
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Table 1 Measured impedance of grounding
distance protection zone-1I for different
zero-sequence mutual inductances

Zon/ Zy K, K AVIAS
0.2 0.87 0.63 0.84
0.4 1.07 0.51 0.93
0.6 1.27 0.31 1.11
0.8 1.47 0.03 1.60
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Table 2 Measured impedance of grounding

distance protection zone-1 for different
zero-sequence mutual inductances

Zow/ Zy K, K; VAV
0.2 0.87 0.63 1.72
0.4 1.07 0.51 1.52
0.6 1.27 0.31 1.18
0.8 1.47 0.03 0.72
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Fig.6 Performance of grounding distance protection

zone-1 when traditional dual-K setting is adopted
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Fig.7 Performance of grounding distance protection
zone-1 when improved dual-K setting is adopted
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Table 3 Actual zero-sequence compensation
coefficient for different operating modes
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Table 4 Performance of grounding distance
protection for different fault types

] K MK EEE
1B 1B 1B I B
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KM (4) -167.58 173.82 -94.13 174.9738
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Three-phase time-domain simulation of distribution network

with distributed generations
XU Qingshan',LIU Zhongze?, CHEN Xiaopeng', YANG Yongbiao’, HUANG Li’
(1. School of Electrical Engineering,Southeast University,Nanjing 210096, China;
2. NR Electric Co.,Ltd.,Nanjing 211102, China;
3. Nari Technology Co.,Ltd.,Nanjing 210003, China)

Abstract: With the development and application of renewable energy,lots of DG (Distributed Generation) are
connected to the distribution network,which causes the stability problem because of its position diversity
and capacity enhancement. Based on the basic model of DG,its circuit and controller models in dg
coordinates are built to solve the contradiction between the symmetric DG model and the asymmetric
distribution network voltage. Based on the single-phase electromechanical transient model of transmission
network ,a three-phase time-domain simulation method is proposed for the distribution network and its key
techniques are introduced. The simulative results of test cases prove the correctness of theoretical analysis.
Key words: electric power distribution; distributed power generation; time domain; computer simulation;
transients
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Analysis of zero-sequence current compensation coefficient and improvement of
setting method for grounding distance protection of dual-loop lines on same tower
JIANG Xianguo',LIU Yu?,ZHOU Zexin',DU Dingxiang', LI Zhongqing'

(1. State Key Laboratory for Security and Energy Saving,China Electric Power Research Institute,Beijing 100192,
China;2. National Power Dispatching & Communication Centre,Beijing 100031, China)

Abstract: The zero-sequence current compensation coefficient K of dual-loop lines on same tower is
compared among four typical operating modes and the characteristics of single-K setting and dual-K setting
are analyzed,which show that,the single-K setting may cause the improper operation of protection when the
impedance setling reaches a certain value,while the dual-K setting is theoretically more reasonable because
different values of K are set for different protection zones. Since the compensation coefficient set by the
present dual-K setting for zone-I of grounding distance protection is not the minimum among all operating
modes,which may cause the maloperation of protection when one terminal of dual-loop lines is
disconnected, it is proposed to take the weighted average of the compensation coefficient when one loop is
in maintenance mode and the minimum compensation coefficient when one terminal of dual-loop lines is
disconnected as the zero-sequence current compensation coefficient for zone-I of grounding distance
protection. Simulative results demonstrate that,the improved dual-K setting gives consideration to both the
reliability of zone-1 and the sensitivity of zone-Il ,with better performance than that of traditional single- or

dual-K setting.
Key words: dual-loop lines on same tower; relay protection; grounding distance protection; operating

mode; zero-sequence current compensation coefficient; setting; reliability; sensitivity
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