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Fig.1 Schematic diagram of scheduling goal and main functions of each stage
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Multi-time scale joint optimal dispatch of energy and reserve in power system with
CAES and multi-type flexible load
YAN Faqi',LI Yaowang’, WANG Yang',XU Hao',MIAO Shihong’,ZHOU Liangsong’,
YAO Zhandong’,SHEN Yuliang’
(1. Central China Electric Power Dispatching and Control Sub-center of State Grid, Wuhan 430077, China;
2. Hubei Electric Power Security and High Efficiency Key Laboratory,State Key Laboratory of
Advanced Electromagnetic Engineering and Technology,School of Electrical and Electronic Engineering,
Huazhong University of Science and Technology, Wuhan 430074, China)
Abstract: In order to cope with the integration of large-scale wind power, CAES (Compressed Air Energy
Storage) technology and flexible load active response technology have been developed rapidly in recent
years. Taking the power system with CAES plants, TLs(Time-shifting Loads) , ILs (Interruptible Loads) , DLC
(Direct Load Control) loads,wind farms and conventional generators as the research object,comprehensively
considering the dispatch characteristics of CAES plants and multi-type flexible loads in day-ahead, intra-day
and real-time scales and their application potential in reserve and frequency modulation,a multi-time scale
joint dispatch model of energy and reserve is established for power system,which considers the source-load-
energy storage coordination. The proposed model takes the minimum total cost of grid operators as the opti-
mization objective,and can simultaneously set up the power generation plan,the reserve purchase and dis-
patch plan and the allocation plan of AGC (Automatic Generation Control) participation factors. Simulative
results of the modified PJM-5Bus system verify the effectiveness of the proposed dispatch model.
Key words: compressed air energy storage;flexible load;multi-time scale dispatch;active power optimization;

reserve optimization;joint optimization;electric power systems;models



Bt R

RAl BHNAENBAESH

Table A1 Scheduling parameters of conventional generators
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Fig.A1 Short-term,extended short-term and ultra short-term forecast curves of wind power
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Fig.A3 Day-ahead scheduling results of conventional generators
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Fig.A4 Day-ahead scheduling results of CAES plant and TL and wind curtailment in each period
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Fig.AS Spinning reserve scheduling results of conventional generators
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Fig.A6 Intra-day scheduling results of conventional generators
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Fig.A8 Real-time scheduling results of conventional generators
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