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Application of optimal multiplier method in retaining-nonlinearity power flow
calculation based on current-influx model

LI Baoguo, LU Baochun, JIANG Pijie
(College of Electric Engineering, Liaoning University of Technology, Jinzhou 121001, China)

Abstract: With the expansion of power system scale, higher requirements are imposed on convergence and calculation
speed of power flow algorithm. Therefore, a retaining-nonlinearity flow algorithm based on current-influx model with
optimal multiplier is proposed. According to the characteristics of the power flow equations in rectangular coordinate, a
method for calculating the optimal multiplier is given firstly. This method only needs to solve a unary cubic equation
without adding any additional calculations. On this basis, the optimal multiplier is applied to the retaining-nonlinearity
flow algorithm based on current-influx model. In iterative process of power flow calculation, the optimal multiplier is
used to adjust the voltage correction. The convergence reliability and convergence speed of power flow calculation are
improved. Numerical examples show that the proposed method can ensure that the system flow is non-divergent when the
flow equation has no solution, and can improve the calculation speed when the flow equation has a solution.
This work is supported by Project of Liaoning Education Department (No. JFL201715401).
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Table 1 Value of optimal multiplier in IEEE 11-node system
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b€ QR £ e DN S | B2 N < 0 i i YN N | 2
1 0.902 25 0.909 16 1.335 86 1.802 67
2 1.081 25 1.030 10 0.821 25 1.530 10
3 1.002 54 1.001 35 1.056 31 0.871 56
4 1.001 38 1.000 82 0.975 47 0.93572
5 1.000 24 1.000 12 0.998 33 1.002 15
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Table 2 Value of optimal multiplier in 107-node system
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1 0.903 81 0.925 87 1.458 12 1.754 36
2 1.098 65 1.066 62 0.725 68 1.478 26
3 1.046 73 1.008 58 1.165 31 1.106 41
4 1.002 43 1.001 87 0.903 29 0.916 82
5 1.000 25 1.000 12 0.997 23 1.003 21
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Table 3 Convergence comparison in 107-node system
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Table 4 Comparison of the calculation results for four methods
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