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Fig.1 Voltage curves during active
power fluctuation
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Fig.2 Voltage curves during reactive
power fluctuation
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Fig.3 Voltage curves during power fluctuation
with constant power factor
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Fig.4 Comparison of calculative results between
two methods for 39-bus power system
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Table 1 Calculation errors of interval analysis
method for 39-bus power system
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Fig.5 Comparison of calculative results between
two methods for 500 kV transmission network
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Table 2 Calculation errors of interval analysis
method for 500 kV transmission network
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Voltage fluctuation analysis method considering uncertainties of power system
PENG Yan',YU Yiping',JU Ping', HUANG Xiaoming®,.LOU Boliang’, HUANG Hongyang®
(1. School of Energy and Electrical Engineering,Hohai University ,Nanjing 211100, China;
2. Electric Power Research Institute,State Grid Zhejiang Electric Power Corporation, Hangzhou 310014 ,China)

Abstract: Aiming at the voltage fluctuations caused by the uncertainties of new load demand and new
energy generation in transmission network,an interval analysis method of voltage fluctuation is proposed
based on the sensitivity of injecting current since the current equation has lower nonlinear degree and
smaller linearization error than power equation,which effectively takes consideration of the active and
reactive demand uncertainties of new load and the power-output uncertainty of new energy generation,
applies the sensitivity of injecting current to avoid the linearization errors of power-flow equations,and
adopts the Gaussian elimination method for solving the interval linear equations to accurately and rapidly
obtain the voltage fluctuation range of each node with uncertain power. Simulative analysis is performed
for New England 10-machine 39-bus system and a real 500 kV transmission system,and the simulative
results are compared with the calculative results of Monte Carlo method to verify the high efficiency and
accuracy of the proposed method.

Key words: electric power systems; voltage fluctuation; uncertainty; current sensitivity; interval analysis
method



