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Fig.2 Unit power consumption under different load rates
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Fig.6 Power consumption behavior of air conditioning

before and after optimization
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Design of short-window low-pass filter considering group delay and transient delay
LIU Yiging' ,GAO Weicong”, WEI Xin’ , WANG Xiuguang’
(1. School of Electrical Engineering, University of Jinan,Jinan 250022, China;
2. Shandong Vocational College of Foreign Affairs Translation,School of Information Engineering, Weihai 264504, China;
3. Integrated Electronic Systems Lab Co.,Ltd.,Jinan 250100, China)

Abstract ; The digital relays in smart substations need the assistance of low-pass digital filters in order to adopt fast
algorithms based on sampling values and sine signal models and avoid the frequency aliasing during resampling. A
design method of low-pass filter based on Tukey-window function is proposed, which simultaneously considers the
amplitude-frequency characteristic, group delay and transient delay. Firstly,the time-domain width T, and cutoff fre-
quency f, of window function are determined, then the filter length /V is determined to be less than or equal to 2 f./ f.
according to the sampling frequency f, and the fixed f, ,finally the complete filter coefficients can be obtained by N
and f,. The amplitude-frequency characteristics, group delay and transient delay of the designed filter are studied
through theoretical analysis, digital simulation and static experiment. The RTDS experiment of a busbar protection
adopting the designed filter shows that the designed filter is obviously superior to the filter designed by the traditional
window function method in the aspects of group delay and transient delay,and the designed filters can effectively re-
duce the influence of filters on the speed of protection.
Key words :smart substation ; Tukey-window function ;low-pass digital filter;group delay ;transient delay
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Optimal control strategy of ice storage air conditioning
under flexible load virtual power plant
MI Zenggiang,ZHANG Wenyan, JIA Yulong
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University , Baoding 071003, China)
Abstract ; In the process of building a safe, stable , economical and low-carbon smart grid, it has attracted high atten-
tion to use the flexible loads for active participating in the coordinated control of power grid. In order to exploit and
utilize the regulation potential of flexible loads, a framework of virtual power plant specially designed for flexible
loads is proposed. The ice storage air conditioning is selected as a typical controlled object,and an optimal control
strategy of power consumption is proposed ,which gives priority to users’ experience and economy ,and considers the
supply and demand relation of power grid. A two-layer optimal model is built according to the actual operation
characteristics of air conditioning system and user expectation of power consumption,which takes the minimum opera-
tion cost and optimal load fluctuation as its objectives. The control of ice storage air conditioning under different cold
load requirements is simulated and compared by cases,which verifies the feasibility and effectiveness of the proposed
control strategy.

Key words:flexible load ; virtual power plant;ice storage air conditioning; control strategy



