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under different day types
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Table 3 Calculation results of optimal regulation

strategies for control period on working days
under three optimization algorithms
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Fig.5 Convergence curve comparison for control period
on working days under three optimization algorithms
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Fig.6 OCSSA-based calculation results of the optimal
control strategy for control period on working days
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Table 4 Calculation results of optimal regulation

strategies for non-working days regulation period
under the three optimization algorithms
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Fig.7 Convergence curve comparison for control period

on non-working days under three optimization algorithms

FHF OCSSA MFE TAE H 8 ¥ i B 1 Bt 1R
RO 8 R o Y BEHE A N I A 3 500 kW
B, SRS 3 M Zs I T s S R 3 532 kW,
38 AR 25 H-0.914%, RE % 2 ) 17 i 45 4
BEK o BER RIS TV X i T H s B a7, 25 1
far B A 360.85 kW, A3 (5 MR B 11 10.22%; 7
b 323 8 £ el i 2 961.24 kKW, 72 Bl i i rp
o7 L Ik 83.84%; JE [ X A5 I i far H 6L & R
209.91 kW, A o Hl B 5 Y 5.94% .

i PSO. SSA. OCSSA 3 Fi it fL 3L T 2 Ff H
J5 TR P i B 1 e O U A R T B 45 R T
OCSSA 7E3FE 2k 1 22785 1 22 24 o [m) B o ) 315300 8
BB F PSO 5 SSA, i F Tl 525 MM
22 AR AR LA S T R E S BRI, AR T2
B 797 i DA R4 SR W oK



205 Wl S5 T K S B A s R DA

21007 = T R ] 3
1800 f = HIThRIEE { 3.0

— SE AL SE TR R A

Z 1500 ez 55 R | 25 2
Z 1200

600
300 ¢
0

74
75| 755V
B8 %£TF OCSSAHKIETIERIFEREKN
RILEEREITEER

Fig.8 OCSSA-based calculation results of the optimal
control strategy for control period on non-working days
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Table 5 Calculation results of optimal control strategies
for controlperiod on non-working days without

considering willingness of user interaction vs.
considering willingness of user interaction
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Optimal control for fixed and inverter air conditioning groups considering
interaction willingness in scenarios

YANG Ting, ZHU Xiao, LU Danhong, WANG Yuying, LI Yan, ZENG Aidong
(School of Electrical Power Engineering, Nanjing Institute of Technology, Nanjing 211167, China)

Abstract: Load aggregators should fully consider the impact of fixed and inverter air conditioning groups' characteristics and
the interaction willingness of users in different scenarios on the adjustable potential, when integrating and managing air-
conditioning load resources. Firstly, two air conditioner monomer models and aggregation models are constructed for
engineering applications, based on the detailed analysis of the differentiated working state of fixed and inverter air conditioners.
Secondly, quantitative analysis is carried out to analyze the interaction willingness of users in different scenarios, days types,
and time-of-use electricity prices. An air conditioning adjustable potential calculation model is proposed considering interaction
willingness. Then, the multi-scenario adjustable temperature interval is obtained based on the interaction willingness of the
users and used as a constraint to construct an optimization model for control strategies. The osprey-Cauchy-sparrow search
algorithm (OCSSA) is applied to solve and obtain multi-scenario control instructions for fixed and inverter air conditioners.
Finally, the high precision temperature control command is accurately calculated through the proposed control method, and the
requirements of preset load reduction command is successfully met in the final control results. By considering different user
interaction willingness, the ability to adaptively and accurately control fixed and inverter air conditioning loads is demonstrated
in various scenarios.

Keywords: fixed and inverter air conditioners; interaction willingness; aggregation model; control model; osprey-Cauchy-

sparrow search algorithm (OCSSA) ; adjustable potential calculation
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