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Fig.1 Power variation during electric arc

furnace smelting process
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participating in scheduling
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Iron and steel enterprises participating in power system

scheduling and wind power consumption
YE Xingjie,XU Yonghai, HUANG Zitong,ZHU Tao
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China)

Abstract: Aiming at the problems of iron and steel enterprises participating in power system scheduling

and wind power consumption,an electric arc furnace(EAF) power model of adjusting EAF transformer tap is

proposed. Considering the random fluctuation of EAF power and wind power,Monte Carlo method is adopted

to research the interaction between EAF power and wind power,and the reserve capacity needed for power

grid to cope with the fluctuation of EAF power and wind power is obtained. The net load curve based

boundary determination method and peak-flat-valley time division method are adopted for encouraging the

iron and steel enterprises to participate in demand response. The effectiveness of the proposed model and

method is verified by the example analysis results.

Key words:electric arc furnace;Monte Carlo method;time division;demand response;wind power
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Table B1 Generator operational parameters of case system

ETRS PAET R R K 71IMW /N FIIMW R/NZATI AR tR/MEIZI [E)/h BRIESE/(MW « bt
1 400 200 8 8 175
2 1 400 200 8 8 175
3 2 400 200 8 8 175
4 2 350 170 6 6 150
5 5 350 150 6 6 150
6 5 350 170 6 6 150
7 8 300 120 5 5 125

11 300 120 5 5 125
9 13 600 250 10 10 210
10 13 600 250 10 10 210
* B2 BRI ARG R BHRASE
Table B2 Generator cost parameters of case system
s JABIEAITE FEHLEA T al(7t « MW?) b/(FE/MW?) ¢/l
1 1000 1000 0.018 64.56 197.76
2 1000 1000 0.018 64.56 197.76
3 1000 1000 0.018 64.56 197.76
4 4400 4400 0.06528 77.331 40.68
5 1100 1100 0.06528 77.325 40.68
6 1100 1100 0.06528 77.331 40.68
7 1000 1000 0.0144 73.9794 168
8 1000 1000 0.0144 73.9794 168
9 2500 2500 0.06354 50.394 384.96
10 2500 2500 0.06354 50.394 384.96
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Table B3 Time-of-use electricity price of large industrial customers

hg=g X 1) 1) 43 BANIIE « (KW = h)Y]
U 08:00—12:00, 17:00—21:00 0.8650
F 12:00—17:00, 21:00—24:00 0.5843

% 00:00—08:00 0.3036
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