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Fig.1 Typical topology of distribution network
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Fig.2 Equivalent circuit of distribution network with
three-phase fault at down-stream of single 1IDG
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Fig.3 Sequence network of inter-phase fault at
up-stream of single 1IDG
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Table 1 Comparison of short circuit current between
theoretical and simulative values when three-phase
fault occurs at down-stream of single 1IDG

P/ L/ L./ 1,/kA L,/kA

MW km km BUSE {5EHE BIEE (FEE
0.5 1.372 18 0.6749 0.6747 0.6933 0.6930
0.5 3372 12 0.8594 0.8593 0.8658 0.8658
05 5372 1 19717 19711 1.9976 1.9961
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Table 2 Comparison of short circuit current between
theoretical and simulative values when B-C inter-
phase fault occurs at up-stream of single 1IDG
P/ L/ L/ 1,/ kA 1./ kA
MW km km g fFEE BLSE FEE
HIRE 2 6 6 19097 19089 2.0830 2.0822
LRI 2 4 5 3.0205 3.0193 29674 2.9663
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Fig.6 Variation of short circuit current at up-
stream of PCC along with IIDG capacity
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Table 3 Comparison of short circuit current between theoretical and simulative
values when B-C inter-phase fault occurs between two IIDGs

BAPRAE  P/MW Li/km Ly/km Ly/k h/kA L /KA b/kA b/KA
= Dl ST ma (iR ST OFEC( RNAMH (VRO FNeT 07 R
5 MH IR
DG, BB, 4 6 6 09540 09542 11541 11540 12553 12555 1.1459 1.1463

DG, P&
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network with two IIDGs along with IIDG capacity
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Reactive voltage control partitioning based on

power network pilot node identification
CHENG Yu,HANG Naishan
(School of Electrical Engineering,Guangxi University, Nanning 530004, China)

Abstract: Since it is difficult to quantitatively determine the pilot nodes after the traditional clustering-
based reactive voltage partitioning,a method is proposed to quantitatively identify the pilot nodes of whole
power network before the reactive voltage partitioning,which loosens all PV nodes up to PQ nodes,applies
the power flow equations in the form of injecting current to work out the nodes with voltage violation,
corrects in turn the voltage-violated node to normal according to its linear sensitivity to the voltages of rest
nodes,and determines all pilot nodes by the further power flow calculation verification. The reactive power
source control space is built by setting the partition number as the pilot node number and the linear
sensitivity of node voltage to its injecting reactive current as the reactive voltage scale. The cloud clustering
algorithm is applied to transform the nodes of whole power network from the reactive power source control
space to the cloud model and the cloud generator is adopted to realize the clustering-based partitioning with
the pilot node as the centre for all nodes of whole power network. The results of simulative test for TEEE
14-bus and IEEE 30-bus systems verify the effectiveness of the proposed method.

Key words: pilot nodes; linear sensitivity; reactive power source control space; cloud model; voltage

partition; voltage control; models; sensitivity analysis; clustering algorithm
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Influence of inverter-interfaced distributed generator with low-voltage ride-through
capability on short circuit current of distribution network
TAN Huizheng',LI Yongli',CHEN Xiaolong',ZHAO Manyong**,LIU Nian’, HUANG Weifang**
(1. Tianjin University, Tianjin 300072, China;2. Power Dispatching Control Center of China Southern Power Grid,

Guangzhou 510623, China;3. Electric Power Research Institute of China Southern Power Grid,
Guangzhou 510080, China)

Abstract: The existing methods of short circuit current calculation for distribution network is no longer
applicable due to the large-scale integration of IIDG (Inverter-Interfaced Distributed Generator),which makes
the relay protection setting of IIDG-contained distribution network much difficult. The low-voltage ride-
through characteristics of 1IDG and its control strategy are analyzed,based on which,a universal method of
short circuit current calculation is proposed for the distribution network with one or two IIDGs. It makes
the TIDG equivalent to a voltage-controlled current-source model contained only in the positive-sequence
network , establishes the short circuit current calculation equations by analyzing the equivalent circuit or
compound-sequence network of the IIDG-contained distribution network for different types of faults,and
deduces the short circuit current calculating formulas. Its correctness is proved by the results of PSCAD
simulation. According to the deduced calculating formulas,the general variation rules of short circuit
current along with the variation of system parameters and IIDG capacity are analyzed by MATLAB for the
IIDG-contained distribution network.

Key words: inverter-interfaced distributed generator; distribution networks; low-voltage ride-through; positive

control; short circuit current calculation; fault characteristic analysis
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