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Optimal scheduling of plus and minus spinning reserve in microgrid
based on sequence operation theory

LU Zhilin, SUN Shunji, TANG Zeqi, WEI Qing
(College of Electrical Engineering, Guangxi University, Nanning 530004, China)

Abstract: Considering the random factor of wind power, photovoltaic output and load fluctuation, sequence operation
theory is adopted to handle the probablity density model of these fluctuate error with addition-type-convolution (ATC)
and subtraction-type-convolution (STC). While the discrete sequence of pure load’s probability density function in each
hour is acquired, the plus and minus spinning reserve of microgrid under different reliability levels that meeting the
conditions such as unit climbing is optimized. Taking the minimum of the daily electricity generating operation cost and
environment cost as the object function, this paper optimizes the output of controllable unit, the charge and discharge
power of storage battery and interruptible load. Modified artificial bee colony (ABC) algorithm is used for figuring out
the model. Comprehensive economic benefit (CEB) indicator, which considers expected energy interruption cost,
expected wind power and photovoltaics cut cost, and plus and minus spinning reserve cost, is put forward. Based on the
indicator, what value of the reliability indicator could be maximizing the economic benefit of spinning reserve in
microgrid is synthetically evaluated. Finally, the praticability of the model and algorithm is proved by example.
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Table 3 Daily economic cost of microgrid operation under

different reliability indicators

QEREE I SMEASE IERMH CEB  figk /i H CEB
1 4962.5 -278.96 -140.15
0.999 99 4923.4 -206.44 -118.54
0.999 94 4897.3 -169.75 -99.32
0.9999 4887.0 -156.61 -92.27
0.9994 4837.2 -98.84 -60.12
0.9990 4818.6 -78.33 ~48.69
0.9980 4790.6 -47.34 -31.50
0.9970 4772.1 -27.25 -20.51
0.9960 47579 -12.05 -12.13
0.9950 4746.3 0.44 -5.55
0.9940 4737.4 10.64 0.09
0.9930 4730.1 19.92 5.18
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Fig. 8 Scheduling plan of microgrid operation

reliability indicator is 0.9950
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