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A sparse recursive convolution method for power systems stochastic production simulation
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Abstract: Equivalent energy function method is practical and efficient in power system stochastic production simulation.
However, it may result in low accuracy when applied to calculate the loss of load probability (LOLP) index. Using the
step-shaping feature of the load duration curve for an actual power system, the abscissas of inflexion are rounded to integers
by introducing reference unit. Furthermore, a sparse recursive convolution method is proposed for power systems stochastic
production simulation. By describing the load duration curve with variable-width rectangles, it makes full use of the sparse
feature of the inflection point distribution in the integer space. The computational time required by the proposed method is
insensitive to the values of reference unit. It is more applicable for a large scale power system that requires a higher accuracy
of LOLP index. The accuracy and efficiency of the proposed method are verified by simulations on the IEEE-RTS79 system

and its modified and expanded systems.
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Fig. 1 Equivalent load duration curve
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Table 1 Forecasted load data of a typical day

MmO /MW | BTE/A Ffa/MW | BFE/A /MW
1 32 9 65 17 72
2 34 10 74 18 82
3 34 11 7 19 7
4 42 12 68 20 68
5 50 13 68 21 68
6 55 14 72 22 62
7 62 15 72 23 58
8 65 16 72 24 46
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Fig. 3 Stepped equivalent load duration curve
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Table 2 Calculation results of generation system reliability
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Table 3 Day generation energy schedules of hydropower plants
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Table 4 Stochastic production simulation results of modified

IEEE-RTS79 system with hydropower plants
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