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Optimization strategies for large scale air conditioning load aggregation

clusters under incentive conditions

TANG Zhuofan™, ZHAO Jianli'?, ZHENG Qingrong"’, ZHAO Xichao®, SHI Jie’
(1. State Grid Shanghai Electric Power Company, Shanghai 200030, China;2. Shanghai Key Laboratory of Smart
Grid Demand Response, Shanghai 200030, China; 3. State Grid Electric Power Research Institute, Nanjing
211106, China)

Abstract: In order to improve the accuracy of large-scale air conditioning load aggregation and enhance the adjustable potential of air con-
ditioning clusters, an optimization strategy for large-scale air conditioning load aggregation clusters under incentive conditions is proposed.
Firstly, a large-scale air conditioning load aggregation architecture is established. Secondly, a second-order equivalent thermal parameter
model for individual air conditioners is established, and the air conditioning loads in different regions are secondary aggregated based on
the Monte Carlo method. Meanwhile, the relationship between user satisfaction and incentive levels is established. On this basis, optimiza-
tion objective is to minimize the standard deviation between actual air conditioning aggregated power and the gap load, and to minimize the

compensation cost for the air conditioning load aggregator. Particle swarm optimization algorithm is used to solve the problem. Finally,

effectiveness of the proposed strategy is demonstrated through numerical examples.
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Fig. 1 Flexible air conditioning load control architecture
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Fig.2 Second-orderequivalent model of air conditioning load
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Fig.3 Temperature curves in different regions
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Table 1  Setting of air conditioning parameters in different
regions
i34 A I B [X 2k C [X 4af
N/ 800 1200 5 000
R, /(°C-kW™) [3,8] [8,23] [23,48]
C,/(kWh-C¢") [0.25,0.30] [1.50,2.00] [1.75,2.50]
R,/(°C-kW")  [1.22.0] [1.7,.2.5] [2.2,3.0]
C,/(kWh-C")  [70,100] [100,130]  [130,160]
T, /°C [26.7,354] [27.6332] [27.2,35.0]
T, /C [25.27] [25.27] [25,27]
6/°C [0.5,0.8] [0.6,0.9] [0.9,1.0]
0, kW [6.0,7.5] [6.58.0] [7.0,8.5]
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Fig.4 Comparison of air conditioning cluster aggregation

considering different parameters and using mean parameters
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Table 2 Incentive prices for different gears
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Fig.5 Load reduction diagrams for different regions with/

without incentives
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Fig. 6 Peak shaving of air conditioning cluster with/
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Table 3 Percentage of aggregated air conditioning units in
different regions

Rz MG R a0 /%
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28 0 0 0
24 0.5 0.1 1.1
25 2.8 1.3 3.0

i 26 0.3 3.8 13.2
27 2.7 6.2 26.5
28 3.9 5.7 27.6
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Table 4 Comparison of operating costs of load aggregators
under different methods
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