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Scenario reduction method of renewable energy including wind power and photovoltaic
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(Shanghai) Co., Ltd., Shanghai 201913, China; 3. Department of Electrical Engineering,
University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: With the increasing penetration of renewable energy represented by wind power and photovoltaic, the large-scale
time sequence scenario caused by the uncertainty of their output brings high computational complexity to the optimization
analysis of a power system. One of the effective methods to solve the above problems is to accurately describe the regional
wind power and photovoltaic output characteristics with scene reduction. In this paper, a scenario reduction method based on
clustering and optimization algorithms is proposed. First, the data are preprocessed e.g. by cleaning and noise reduction.
Secondly, the elbow method and silhouette coefficient are used to determine the number of wind power and photovoltaic
categories and clusters. Then, the typical output curves of wind power and photovoltaic are extracted by particle swarm
optimization and genetic algorithm respectively, and the results of the two algorithms are compared to generate typical
scenarios. Taking the wind power and photovoltaic output data from January 1, 2015 to December 31, 2019 provided by
European transmission system operator Amprion as the research object, the output curve obtained by the proposed method
can effectively reflect the typical scenario of wind power and photovoltaic output in the region, and provide data support for
subsequent power system planning and operation optimization.
This work is supported by the National Natural Science Foundation of China (No. 51777126).
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Fig. 2 Comparison of wind and photovoltaic power output

data before and after noise reduction
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Table 2 Typical daily curve of wind power

MWh
Bt s hR= hE= L WL LA
00:00—01:00 13 604.81 10 913.07 2342.70 9475.83 2639.51 6089.23
01:00—02:00 13823.73 10 738.79 2133.47 9425.87 3995.40 9102.63
02:00—03:00 13 839.75 10 002.88 3906.48 9852.93 2689.21 8525.05
03:00—04:00 14 489.18 10 236.84 3815.30 9914.83 3916.15 9995.35
04:00—05:00 14 848.91 10 111.24 1209.66 7 959.60 3221.52 10 605.91
05:00—06:00 13 680.92 9241.03 2565.51 7556.41 1519.96 10 759.70
06:00—07:00 12 744.72 8 852.82 4521.90 6 096.25 3956.25 12 656.82
07:00—08:00 14 459.31 6325.84 4 559.25 6551.61 4301.45 12 044.78
08:00—09:00 13 745.02 5597.19 4650.51 5409.44 3690.61 10 518.66
9:00—10:00 12 441.49 2510.16 4825.17 3009.73 1871.84 11179.36
10:00—11:00 8212.08 2715.14 5599.95 3191.13 2377.96 11 284.32
11:00—12:00 9788.65 1074.01 8807.87 3267.28 1992.95 14 984.40
12:00—13:00 7 358.34 1193.07 9682.22 2942.14 1445.52 11 818.20
13:00—14:00 5964.55 2133.05 12 183.92 2928.02 1968.27 12 871.35
14:00—15:00 5188.16 2348.21 13 966.58 1694.85 1410.50 14 037.98
15:00—16:00 6399.90 3 385.65 11793.61 348251 4530.76 13193.45
16:00—17:00 6514.71 4 423.96 12 863.86 4256.98 524241 12 405.36
17:00—18:00 5360.96 5767.61 14 226.66 2511.10 2 865.46 12 843.30
18:00—19:00 4049.60 6635.03 14 374.27 2947.15 4226.21 7 694.62
19:00—20:00 357153 8599.36 13974.17 2200.20 7126.20 6410.92
20:00—21:00 5326.17 9147.04 12 603.17 2675.29 8582.80 2300.39
21:00—22:00 4447.35 10 454.90 13 052.25 432171 8744.08 3359.16
22:00—23:00 5867.18 10 210.58 12 689.47 3382.30 9284.78 3135.06
23:00—00:00 3891.47 10797.71 11 836.08 4580.74 8 866.55 2677.78
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Table 3 Key parameters of optimal model for extracting
typical daily photovoltaic power curve
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Table 4 Typical daily curve of photovoltaic power
MWh
I B st — st — W= BN BN
00:00—01:00 0.00 0.00 0.00 0.00 0.00
01:00—02:00 0.00 0.00 0.00 0.00 0.00
02:00—03:00 0.00 0.00 0.00 0.00 0.00
03:00—04:00 0.00 0.00 0.00 0.00 0.00
04:00—05:00 0.00 0.00 0.00 0.00 0.00
05:00—06:00 0.00 0.00 0.00 0.00 0.00
06:00—07:00 693.33 0.00 0.00 0.00 0.00
07:00—08:00 2505.87 0.00 1218.67 876.70 0.00
08:00—09: 00 6 534.00 832.20 2034.75 335258 0.00
09:00—10:00 9938.47 3117.84 5976.93 9170.00 1419.10
10:00—11:00 13 898.00 5993.57 10 319.77 11978.24 3594.34
11:00—12:00 16 514.00 8083.93 14 230.00 13735.88 5773.18
12:00—13:00 18 087.33 8 111.00 16 378.67 14 472.94 6 652.73
13:00—14:00 18 656.00 7536.05 17 225.33 14 370.59 7 345.00
14:00—15:00 18 322.00 5155.34 16 796.00 13 046.47 5811.63
15:00—16:00 17 131.33 2604.97 15 148.67 11 068.24 3531.94
16:00—17:00 15013.33 747.16 11 136.72 8 582.94 1207.07
17:00—18:00 11 972.67 0.00 6414.98 3328.09 0.00
18:00—19:00 7402.61 0.00 2718.77 928.21 0.00
19:00—20:00 441267 0.00 690.39 390.07 0.00
20:00—21:00 1467.44 0.00 0.00 153.07 0.00
21:00—22:00 490.67 0.00 0.00 0.00 0.00
22:00—23:00 0.00 0.00 0.00 0.00 0.00
23:00—00:00 0.00 0.00 0.00 0.00 0.00
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