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Cluster control method and scheduling strategy of air-conditioning loads considering
multi-round participation of users in demand response

LIU Lin, LI Chengxin, ZHAO Linxin
(College of Electrical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: Air conditioning loads (ACLs) are important demand-side resources. However, existing researches on the
adjustable capability of ACLs based on temperature control mainly focus on system performance during the adjustment of
temperature setpoints, without addressing the recovery of setpoints. These approaches typically assume one-time
participation of ACLs in demand response, which limits the full utilization of the flexibility. To systematically describe the
aggregated power characteristics of air conditioner clusters throughout the entire process of temperature setpoint
adjustment and recovery, the widely used safe protocol (SP) in temperature control is expanded to the recovery phase.
Based on this, an aggregated power model that fully describes the process of homogeneous ACLs participation in demand
response is established. Furthermore, considering the consistency of air conditioning users’ comfort, a user selection
model based on a comfort factor ranking index is proposed to determine the regulation strategy of air conditioning users
participating in demand response in batches and multiple rotations. Simulation results show that the proposed control
strategy enables multiple rounds of user participation, reduces differences in comfort levels among users, and achieves
higher power control accuracy with smaller power rebound fluctuations.
This work is supported by the Natural Science Foundation of Sichuan Province (No. 2022NSFSC0206).
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Fig. 1 Diagram of ACLs regulation with LA participation
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Table A1 Calculation results of the key parameters of the SQ

model of the two air conditioning aggregated groups

ZH REEF R Bk
Sote1 12 13
Sml 16 12
Som2 13 16
Son2 13 11
AS 2 2
AF, 6 8
AN,, 8 6
L 2 2
4 36 38
t 46 42
t, 49 49
t, 62 63
[ 64 65
t 75 74
t 77 76
. 101 103
t 103 103
t, 109 109
to 116 117
ton 121 122
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Table A2 Air conditioning and simulation parameters
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