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Simulation model of frequency converter
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Tab.1 Tolerance time of variable frequency
motor to voltage sag value
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Tab.2 Loss probability of frequency
converter in region A

Wi p

U=095 U=09 U=0.85 U=0.8 U=0.75 U=0.7
p-u. p-u. p.u. p-u. p-u. p.u.

T/

ms

30 0.001 0.010  0.033  0.055  0.064  0.065
60 0.011 0.078  0.249  0.419  0.487  0.497
90 0.020 0.147 0.465 0.783  0.909  0.929
120 0.021 0.157  0.497 0.838 0.973  0.997
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Tab.3 Loss probability of frequency
converter in region B

T/ms W p
30 0.006
60 0.499
90 0.932

120 0.997
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Tab.4 Loss probability of frequency
converter in region C

U/ p.u. R p
0.95 0.021
0.90 0.157
0.85 0.499
0.80 0.840
0.75 0.976
0.70 0.997
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Tab.5 Branch data

B CEMIGRLE) g K

S ; j I R MW km
1 1 2 0.1 0.4 2 40
2 1 3 0.09 0.38 2 38
3 1 4 0.15 0.6 1.6 60
4 1 5 0.05 0.2 2 20
5 1 6 0.17 0.68 1.4 68
6 2 3 0.05 0.2 2 20
7 2 4 0.1 0.4 2 40
8 2 5 0.08 0.31 2 31
9 2 6 0.08 0.3 2 30
10 3 4 0.15 0.59 1.62 59
11 3 5 0.05 0.2 2 20
12 3 6 0.12 0.48 2 48
13 4 5 0.16 0.63 1.5 63
14 4 6 0.08 0.3 2 30
15 5 6 0.15 0.61 1.56 61
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Tab.6 Bus data

WA AR MW 51/ Mvar
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3 0 0
4 1.6 1.2
5 2.4 1.8
6 0.4 0.3
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Impact Analysis of Voltage Sensitive Load on Planning of

Distribution Network with New Energy
ZHAO Fang, DU Zhaobin
(School of Electric Power South China University of Technology , Guangzhou 510640, China)

Abstract: Due to the volatility of renewable energy output, the power grid with high proportion of renewable energy integration
frequently faces the power quality declining. This reduces the operation efficiency of sensitive load and further leads to abnormal
operation or even malfunction of equipment. In this background, the load loss may occur when the voltage falls to the uncertain
region of the sensitive load voltage tolerance curve, which should not be neglected. Such load mode possibility should be
considered for the distribution network planning in order to improve the security and economy of the power grid. In this paper,
the frequency variable motor is taken as a typical load to model and analyze in terms of its voltage sensitivity. First, the fault
probability of the frequency converter in the uncertain region of the voltage tolerance curve is estimated, and then the loss of
voltage sensitive load is calculated and incorporated into the distribution network risk planning model to improve the adaptability
of the existing method. The results of the test example verify the feasibility and effectiveness of the proposed method, which will
be a reference for the future distribution network planning.

Key words:new energy; sensitive load; load loss; distribution network planning
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Modeling , Simulation and Experimental Study of Impulse Current Model for MOAs
YAO Yapeng', LIU Chongxin' ,ZHUANG Jianhuang
(1. State Key Laboratory of Electrical Insulation and Power Equipment(Xi’an Jiaotong University) ,Xi’an 710049, China;
2. State Grid Putian Electric Power Supply Company, Putian 351100, China)

Abstract : The factory test or acceptance test should be done before putting into operation to ensure the MOA's quality, where
the impulse current generator is often used to simulate the impulse current and test the stability of withstanding the impulse
current. But in the simulation analysis, the lightning current function model was used to study MOA's nonlinear characteristics
instead of the impulse current test circuit, and the influence of the difference between the current waveform on the load
characteristics was ignored. The lightning current model research status was introduced in this paper, and three models,
including double exponential model, Heidler model and Pulse model, were carried out by MATLAB/Simulink. Then simulation
results and experimental results were compared and analyzed according to the relative error of residual voltage and energy
absorption. Then parameter in Alternative Transient Program-Electromagnetic Transient Program ( ATP-EMTP) is determined.
The research results can provide reference for the following MOA research on the characteristics of the very fast transient
overvoltage (VFTO) , the simulation analysis of the circuit model and the lightning protection research.

Key words : metal oxide arrester; impulse current generator; lightning current model; ATP-EMTP
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