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Optimal scenario algorithm based on affine transformation applied to interval
power flow considering correlated wind power
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Abstract: The generation power of wind farms is very uncertain and difficult to correlate. It affects the distribution of
uncertain power flow in a power system. As a tool for calculating uncertain power flow, Interval Power Flow (IPF) should
take into account the uncertainty and correlation of wind power, so as to accurately obtain the interval distribution
characteristics of the unknowns in power flow. This paper uses the correlation angle of a joint sampling area to quantify the
interval correlation of wind power, constructs an interval power flow model considering the interval correlation, and proposes
an Optimal Scenario Algorithm based on Affine Transformation (OSA-AT) to solve it. First, the affine transformation is used
to transform the correlated wind power output interval distribution into independent interval variables. Secondly, the optimal
scenario method is used to transform the interval power flow into a series of nonlinear optimization problems. Finally, the
interior point method is used to calculate the maximum and minimum value of the unknowns in power flow, known as the
interval distribution. The numerical results of IEEE 14- and 118-bus systems indicate that the proposed method can deal with
the correlation of interval variables accurately. Compared with Monte Carlo (MC) method, the computing efficiency can be
improved by several dozen times.
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Fig. 2 Interval distribution of wind power in affine
coordinate system
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Fig. 3 Flow chart of interval power flow solving method
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Table 4 Interval distribution of power flow in
line 2-4 under different correlation
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80° [29.9152,41.2146] [-0.4791,1.8770]
70° [31.2543,39.7940] [-0.3729,1.6763]
60° [32.1480,39.4120] [-0.2843,1.6707]
50° [32.4788,38.8015] [-0.2311,1.6588]
40° [33.1928,38.4731] [-0.1980,1.6132]
30° [33.4346,37.7704] [-0.1970,1.6114]
20° [33.7123,37.5166] [-0.1457,1.6103]
10° [33.8778,37.3774] [-0.1440,1.6102]
0° [33.8888,37.3369] [-0.1439,1.6022]
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