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Fig. 1 Schematic diagram of battery energy storage
system connection for peak shaving and valley filling
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Fig. 2 Basic operation strategy of grid-connected optical storage system
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Table 1 “Photovoltaic and energy storage” system
cost parameters
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Table 2 Net cash flow under constant power operation
control strategy
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P Izuéz\ fﬂﬂ% /%j)l% I o
A i th Uit PrfE

0 0 163 944.4 —163 944.4 —163 944.400 —163 944.400
1 2304434 393 23 005.04 21702.860 —142 241.500
2 2304434 393 23 005.04 20 474.400 —121 767.100
3 2304434 393 23 005.04 19 315.470 —102 451.600
4 2304434 393 23 005.04 18 222.140 -84 229.500
5 2304434 393 23 005.04 17 190.700 —67 038.800
6 2304434 393 23 005.04 16 217.640 —50 821.160
7 2304434 393 23 005.04 15299.660 —35521.50
8 2304434 393 23 005.04 14 433.640 21 087.850
9 2304434 393 23 005.04 13 616.650  —7471.207
10 2304434 393 23 005.04 12 845.890 5374.686
11 2304434 393 23 005.04 12 118.770 17 493.450
12 2304434 393 23 005.04 11432.800 28 926.250
13 2304434 393 23 005.04 10 785.660 39 711.910
14 2304434 393 23 005.04 10 175.150 49 887.060
15 2304434 393 23 005.04 9599.198 59 486.260
16 2304434 393 23 005.04 9055.847 68 542.100
17 2304434 393 23 005.04 8543.252 77 085.360
18 2304434 393 23 005.04 8059.672 85 145.030
19 2304434 393 23 005.04 7 603.464 92 748.490
20 2304434 393 23 005.04 7173.079 99 921.570
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Table 3 Net cash flow under this strategy

ERFE: ETEEUENLEBBESTIHERRARBHAR

A
AR ATA AR A e it Fitd e
HE
0 0 1639444 —163 9444 -163944.4 —163 944.40
1 2473629 393 24 696.99 23299.04 —140645.30
2 2473629 393 24 696.99 21980.23 —118665.10
3 2473629 393 24 696.99 20 736.07  -97 929.04
4 2473629 393 24 696.99 19 562.33 —78 366.72
5 2473629 393 24 696.99 18 455.03 -59911.69
6 2473629 393 24 696.99 1741040 -42501.29
7 2473629 393 24 696.99 16 424.91 —26 076.38
8 2473629 393 24 696.99 1549520 -10581.19
2473629 39.3 24 696.99 14 618.11 4036.92
10 24736.29 393 24 696.99 13 790.67 17 827.59
11 2473629 393 24 696.99 13 010.06 30 837.66
12 2473629 393 24 696.99 12 273.65 43 111.30
13 2473629 393 24 696.99 11 578.91 54 690.21
14 2473629 393 24 696.99 10 923.50 65 613.72
15 2473629 393 24 696.99 10 305.19 75918.91
16 24736.29 393 24 696.99 9721.877 85 640.78
17 2473629 393 24 696.99 9 171.582 94 812.37
18 2473629 393 24 696.99 8652.436 103 464.80
19 2473629 393 24 696.99 8162.676 111 627.50
20 24736.29 393 24 696.99 7700.637 119 328.10
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Fig. 6 The system sends/takes power to the superior
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Table 5 Net cash flow without PV grid-connected sub-
sidies
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Table 4 The impact of different control strategies on

economy
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Research on Operational Benefit Improvement Strategy of Optical Storage
Power Station Based on Genetic Ant Colony Algorithm

CAO Yaqi!, ZHAO Bo!, WANG Lijie!, LI Xiangjun?, GAO Binheng?
(1. Beijing Information Science and Technology University, Beijing 100192, China; 2. State Key Laboratory of Operation and Control of
Renewable Energy & Storage Systems, China Electric Power Research Institute, Beijing 100192, China; 3. School of Electrical and
Electronic Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: This article takes the grid-connected optical storage regional power grid as the research object, and starts the research with
the full use of the flexible regulation role of the energy storage system and the improvement of the system operation economy. On the
basis of considering the cost of electricity, a control strategy for real-time adjustment of the BESS operating state is proposed, and an
optimization model is established with the goal of maximizing net income, minimizing total cost, and extracting electricity from the
large grid. The genetic-ant colony algorithm of the penalty function solves the optimization model, and analyzes the investment
income of the grid-connected optical storage system from the perspective of investors. Finally, through the simulation analysis of
actual data in a certain area of Jiangsu, the optimization control strategy of "photovoltaic and energy storage" in this area and the
results of economic benefit analysis are given to verify the feasibility of this model and algorithm.
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