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Research on optimal operation of off-grid microgrid based on wind
power-photovoltaic-pumped storage-diesel power generation
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Abstract ;. In order to effectively solve the electricity problem in remote areas, an off grid microgrid composed of wind, photovoltaic, diesel
power generation, and pumped storage power stations is established. Wind and photovoltaic power are the main output objects of
microgrids, diesel power generation is used as an emergency backup power supply measure, and pumped storage power stations are used as
electrical energy storage and conversion equipment to store and convert renewable energy. Analyze the output characteristics and user loads
of the components of the microgrid, and establish a multi-objective optimization model for the joint operation of the islanded wind solar
pumping diesel microgrid with the optimization objectives of maximizing operational efficiency and minimizing system power shortage rate.
By combining actual calculation parameters and using an improved multi-objective clone selection optimization algorithm, the joint operation
model was solved to obtain the output values of each generator unit at each optimization period under different weight settings. The
feasibility of the optimization method was verified, which can solve the problem of electricity consumption in isolated areas of the power
grid, reduce environmental pollution, and improve economy.
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Fig. 1 System structure of off-grid microgrid
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Tab. 1 Basic data of each variable for each time period
e P loaj / P ww/ P gvyj /P (wy+gvy)j / C/ /(5 -
(MW -h) (MW -h) (MW - h) (MW« h) (MW - h)™")

0:00—1.00 25 45 0 45 540
1:00—2.00 24 48 0 48 540
2.00—3.00 23 33.7 0 33.7 540
3.00—4.00 21 43 0 43 540
4.00—5.00 20.5 20 0 20 540
5:00—6:00 21.5 41.2 2.5 43.7 540
6.00—7.00 30 34.7 7.8 42.5 540
7.00—8.00 43.7 37.9 12.1 50 1 040
8:00—9:00 64.7 29.9 13.1 43 1 040
9.00—10.00 68.5 31.3 26.7 58 1 040
10:00—11.00 68.7 33.5 28 61.5 1 040
11:00—12.00 69. 4 36 29.2 65.2 1 040
12.00—13.00 63.7 40 27 67 1 040
13.:00—14.00 75.5 25 28.2 53.2 1 040
14.00—15.00 74.7 32.8 19.2 52 1 040
15.:00—16.:00 62.5 51 15.2 66.2 1 040
16.00—17.00 48.8 57.7 9.8 67.5 1 040
17.:00—18 .00 40 33.4 5.6 39 1 040
18:00—19.00 53.7 40 0 40 1 040
19.00—20.00 64.4 50 0 50 1 040
20.00—21:00 62.5 49 0 49 1 040
21.:00—22.00 41 55 0 55 540
22.00—23.00 20 20.5 0 20.5 540
23.00—24.00 26 25 0 25 540
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