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Fig.1 Schematic diagram of voltage drop principle
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Table 2 Six operation modes of grid-connected DGs
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Table 3 Identification results of weak nodes
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Identification method of voltage over-limit weak link in distribution network
with distributed generation
LI Naishuang' ,HAO Lili',HAO Sipeng”, LIU Haitao’ , WANG Haohao’
(1. College of Electrical Engineering and Control Science ,Nanjing Tech University , Nanjing 211816, China;
2. School of Electric Power Engineering, Nanjing Institute of Technology, Nanjing 211167, China;

3. State Key Laboratory of Smart Grid Protection and Control, NARI Group Corporation, Nanjing 211106, China)
Abstract: An identification method of voltage over-limit weak link in distribution network with DGs ( Distributed
Generations ) is proposed. The mechanism of voltage over-limit is analyzed ,and the possible causes of voltage over-
limit and their voltage sensitivities are determined. The voltage drop ratio coefficient is defined, and the calculation
method for the maximum penetration level of DG/load of each node is proposed considering the network loss. The re-
duction method of calculating the actual DG capacity of each node to the feeder terminal is studied , whose results are
compared with the maximum penetration level of the end of the feeder to identify the vulnerable nodes whose voltages
are easily out-of-limit and corresponding reasons. IEEE 33-bus system is built on MATLAB to verify the validity and
correctness of the proposed method.

Key words: distribution network ; distributed generation ; voltage over-limit; weak link ; voltage sensitivity ; maximum

penetration level
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Table C1 Parameters of grid-connected DGs
M KRN A B /MW RS

75 A M7 WY WA WA13 WAL a1 A H bR s R E/MW

HEO 0715 0.715 0.715 0.715 0.715 — 3.575 17 2.08
VE3O) — 0.553 0.553 0.553 0.553 0.553 2.765 7 6.05
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