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Mixed logical dynamic modeling and autonomous control method for ACLs
WANG Yongquan,ZHANG Peichao,YAO Yao

(Key Laboratory of Control of Power Transmission and Conversion of Ministry of Education,

Shanghai Jiao Tong University,Shanghai 200240, China)

Abstract: Random renewable energy connected to microgrid reduces the controlability and schedule ability
of the tie-line power. Aggregating flexibility of large-scale ACLs (Air Conditioning Loads) can solve this
problem effectively. Firstly,single ACL is modeled by using the MLD(Mixed Logical Dynamic) method,and
then solves the ON / OFF sequence autonomously to respond to a control signal based on the MLD model.
Secondly, the flexibility of ACL population is used to correct day-ahead forecasting errors of renewable ener-
gies and loads in the microgrid, which improves the tracking accuracy of the microgrid for the day-ahead
schedule power of tie-line. Finally, simulations are carried out on a microgrid case with 1 000 ACLs. The
simulative results show that the proposed method can aggregate the flexibility of a large scale of autono-
mous ACLs to improve the schedule ability of the tie-line power in microgrid, while effectively ensuring
users’ comfort and device safety.

Key words: microgrid ; ACL;cyber-physical system; MLD ;autonomous control;day-ahead schedule of tie-line

(E4% 96 T continued from page 96)

Optimal operating strategy of distribution network based on coordination of

electric vehicle and distributed energy resource considering current protection
MEI Zhe',ZHAN Hongxia', YANG Xiaohua’, DENG Qiang',ZHANG Hao',ZHU Jinlong'
(1. School of Electrical Engineering and Electronic Information, Xihua University,Chengdu 610039, China;

2. State Grid Yunyang Power Supply Company of Chongging Electric Power Company,Chongging 404500, China)
Abstract: To ensure proper action of protection and reduce the influence of disordered charging of EV
(Electric Vehicle) and fluctuation of DER (Distributed Energy Resource) ,an optimal operating strategy is
proposed. This strategy is based on the coordination of EV and DER considering current protection. To im-
prove the efficiency of solution,the cluster control strategy is adopted in EVs. This model is built without
changing the original protection schemes based on information fusion nodes. Standard deviation of load and
cost of EV owners are considered as objectives. Combined explicit and implicit indexes of current protec-
tion with voltage indicators, the optimal scale of EV access to the distribution network is assessed. The
optimal operating states can be obtained by the coordination of EV and DER on the optimal scale. To con-
form to reality better,the states are amended by model predictive control. The proposed strategy is proved
to ensure benefit of owners and proper action of protection anytime during optimal cycle by case analysis
in three scenarios. And the strategy is also proved to maintain voltage at normal range,stabilize load fluctua-
tion, decrease load level and reduce network losses.

Key words: distribution network ; electric vehicles;distributed energy resources;current protection;cluster con-

trol joptimal operating states
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Table D2 Settings of current protection

PRI | B R HEAE/A B HE e {5 /A
cB1 988.2582 387.9598
cB2 864.2468 247.1427
cB3 412.9468 73.2006
cB4 767.0185 88.4110
cB5 586.7448 115.0459
CB6 707.8241 31.3077
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Table D3 Parameters of EV
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7= 1 W1 soc KT 1
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Table D4 Time of use electricity price of EV charging
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Fig.D2 Cases of explicit constraint satisfaction at Inequation (10)
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Fig.D3 Cases of explicit constraint satisfaction at Inequation (12)
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Fig.D4 Cases of explicit constraint satisfaction at Inequation (13)
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Fig.D5 SOC of two forms of charging and discharging under Scenario 3
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Fig.D6 Forecasting data of ultra-short-term
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