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Economic Dispatch and Real-time Control of Wind-solar-storage Industrial Park

Considering Demand-side Response
CAI Xinlei', WANG Qin', CHEN Yefu',MENG Zijie', SONG Dongkuo®

(1.Electric Power Dispatching Control Center of Guangdong Power Grid Co., Ltd. , Guangzhou 510062,
Guangdong , China;2.NARI Technology Co.,Ltd., Nanjing 211106, Jiangsu , China)

Abstract: The high proportion of renewable energy system is an inevitable choice to achieve the dual carbon
target, but the uncertainty of wind and solar output will cause serious wind and light abandonment. With the
deepening reform of the electricity market, the demand-side response has also attracted much attention. In view of
the above problems, taken the wind-solar-storage industrial park as the research object, combined with the
operation mechanism of Guangdong power spot market, a multi-time scale joint optimization operation method was
proposed. In the day-ahead stage, considering the demand-side response, an economic dispatch model with the
minimum daily operation cost of the park as the target was established, and the 24 hours power plan curve of the
spot day-ahead market was obtained. In the real-time stage, the control strategy of using the hybrid energy storage
system to stabilize the planned power deviation of the wind-solar-storage industrial park was proposed. The
simulation results show that this method can improve the utilization rate of wind and solar energy and significantly
improve the economic operation level of the park. On a typical sunny and windy day , the total cost of the park's day-
ahead operation decreased by 37.12%, and the assessment power decreased by 93.5%. On the typical day of rainy
days and less wind, the total cost of the park's day-ahead operation decreased by 10.1%,and the assessment power
decreased by 99.9%. The qualified rate of the control index is significantly improved, and the planned power
deviation is effectively improved.

Key words: wind-solar-storage industrial park; day-ahead optimal scheduling ; demand-side response; real-time

control strategy ; electricity spot market
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Fig.1 The architecture of wind-solar-storage industrial park
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Fig.7 Results of demand-side response
B A BB TR R S HRE R 4 -

HR 5 SCHR[ 14108 1 it B 25 1, p 40 A it AR
R AWANMIRGHRERE A RIREN 19
MW -h, £l B 7 HL{th 25 5 4 6 MW - h, 5 K 78 i L
1Rk 36 MW, 78 HLRLH S 95% ; B % L 25 4
28R 13 MW -h, e KFRALH TR 45 MW, 72
LR R 98% s —H MR SOC TR 0.7,

P4 RE B UGS BE 1Y SOC TF X 3% & h 0.2~
0.8, M L A AHARE Y SOC TEH 15 6 ik 55 2 0.1~
0.9, FEIX I AL 55 PE,, ¥ fiff BE 70 5 L fie R TR 1
5% 2% 18, BE 1.1 MW, B 2087 X6 5L 5 PE, 4%

W
(=3

=
2
=
2100
E I
= VA B i
%
B
50 1 1 1 1 1
00:00 04:00 08:00 12:00 16:00 20:00 24:00
if Z1|
(a)lf K2 KR H
200
:
= 1501
=
o
R=¢
o 100
X A E I
=
50 1 1 1 1 1
00:00 04:00 08:00 12:00 16:00 20:00 24:00
5 %)
(b) R K/ WA H

B8 Tl el X 7 fuf {5 100
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Fig.11 Energy storage regulation of industrial park
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Tab.2  Comparison of indicators before and after energy storage

regulation in wind-solar-storage industrial park
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Fig.12  Comparison of index before and after control
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Tab.3  Comparison of costs before and after the

previous day's optimal scheduling
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Fig.13  Curve of real-time electricity price changes
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