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Quantitative Simulation of Grid-consumer Interoperability on Load Curve

TIAN Jianwei', HU Zhaoguang'*®, ZHOU Jinghong®, XIAO Xiao® , WU Junyong'
(1. Beijing Jiaotong University, Beijing 100044, China;

2. State Grid Energy Research Institute, Beijing 100052, China;
3. North China Electric Power University, Beijing 102206, China)

Abstract: Grid-consumer interoperability (GCI) implementation foundation and its effects on load curve in a smart grid are

analyzed. Basically GCI is fuzzy and adaptive, as a result, it is difficult to quantitatively simulate GCI effect by traditional

modeling technology. Intelligent engineering hybrid model is a promising modeling tool to address such difficulty. Based on the

characteristics of GCI, an intelligent engineering hybrid model is developed. The model includes control center agent,

generation agent and consumer agent. Consumer agent fuzzily inferences its electricity consumption behavior based on the

fluctuation of real time price and the size of responsive load in the electricity market environment, then load curve is influenced

further. Simulation on IEEE 39-bus New England system demonstrates the validity of proposed quantitative simulation

approach and the intelligent engineering hybrid modeling technique.
This work is supported by Energy Foundation of U.S. (No. G-0601-08211).

Key words: grid-consumer interoperability; load curve; quantitative simulation; smart grid; intelligent engineering; hybrid

model
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Tab.A1 Battery parameters of electric vehicle

Vnom/ v Cnom/ Ah n Rim/ Q Vmax/v Vmin/ v SOCmin/ % Socmax/ %
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Fig.A1 Charging and discharging curve of electric vehicle battery
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Tab.C1 Parameters of GA
GA by /(EIC/(MW * h)) ¢ /(KIG/(MW? « h)) 7,
GA,(30) 30.00 0.8 35
GA»(31) 36.99 0.7 30
GA;5(32) 35.45 0.7 25
GA4(33) 34.94 0.8 30
GAs(34) 35.94 0.8 25
GA4((35) 34.80 0.8 30
GA4(36) 34.40 1.0 30
GA5(37) 35.68 0.8 30
GAy(38) 33.36 0.8 30
GA,(39) 34.00 0.6 35
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Tab.C2 Parameters of CA

CA by /(ETC/(MW * h)) ¢ /(ETT/(MW? « h)) (%4 mins T mas] n
CA(3) 42.58 —0.8 [130,170] 5000
CA,(4) 43.50 —0.7 [130,170] 7600
CA5(7) 41.40 —0.6 [130,170] 3600
CA4®8) 43.13 —0.6 [135,175] 8000
CA4(12) 40.07 —0.8 [130,170] 130
CA4(15) 42.56 —0.8 [130,170] 4900
CA,(16) 4231 —0.7 [135,175] 5000
CA4(18) 40.95 —0.6 [130,170] 2400
CAH(20) 45.44 —0.8 [135,175] 10000
CA(21) 41.92 —0.7 [130,170] 4200
CA(23) 41.73 —0.7 [130,170] 3800
CA»(24) 41.85. —0.6 [135,175] 4700
CA;5(25) 4134 —0.6 [135,175] 3400
CA14(26) 40.97 —0.7 [130,170] 2100
CA5(27) 41.97 —0.7 [130,170] 4300
CA14(28) 41.65 —0.8 [130,170] 0
CA1(29) 41.98 —0.7 [140,180] 0
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