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Ultra-short-term forecasting method based on response characteristics of flexible load

ZHANG Li, ZHANG Tao, WANG Fuzhong, QI Xin
(School of Electrical Engineering and Automation, Henan Polytechnic University, Jiaozuo 454000, China)

Abstract: In the Automatic Demand Response System (ADRS), the electrical load characteristics of the user's side will
vary with the change of the response strategy due to the influence of holidays, weather, temperature and other factors,
when a large amount of power load data is collected automatically in real time. The prediction accuracy will be reduced
using the traditional load forecasting method, which will no longer meet the requirement of ADRS. In this paper, based on
the response characteristic of flexible load and the rich load power data of ADRS, the Automatic Demand (AD) response
signal is introduced into the system as an input variable when each link of "predictive- dispatch -response" is consided as
a closed loop control system. The closed loop ultra-short-term forecasting model is established by using the "black box"
idea. The validity of the model is verified by simulation results. The results show that the prediction accuracy of the model
is higher than that of the traditional prediction model.
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Fig. 1 Architecture of flexible load forecast considering AD signal
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Table 2 Electricity consumption data of the working day and the rest day
2015.1.12¢%: 5C~12C) 2015.1.18GEE-1C~13C)
I [ FH HLE/(KW-h) I ] FH HL5R/(KW-h) ik [ FH HL R/ (KW-h) I ] FH LR/ (KW-h)
0:00 32.68 12:00 18.19 0:00 45.34 12:00 25.18
2:00 1.47 14:00 23.16 2:00 25.7 14:00 32.39
4:00 0.68 16:00 16.21 4:00 2.02 16:00 219
6:00 2.8 18:00 10.92 6:00 3.03 18:00 20.82
8:00 8.66 20:00 12.47 8:00 5.82 20:00 16.01
10:00 8.49 22:00 38.37 10:00 7.61 22:00 45.81
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Table 3 Daily maximum electricity consumption data
i i) 1 E R H] 3/ (kW-h) By U LB H] H (kW)
2014/12/15 -1C~10C 46.81 2014/12/30 2C~16C 50.11
2014/12/17 -3C~11TC 53.98 2015/01/01 -3 C~9°C 46.57
2014/12/19 0C~13TC 54.28 2015/01/03 2C~14C 43.55
2014/12/21 -4C~8C 53.59 2015/01/05 3C~13C 46.12
2014/12/23 0C~117C 57.65 2015/01/07 -3 C~9°C 60.42
2014/12/25 1C~10C 62.12 2015/01/09 2C~12C 53.34
2014/12/27 2C~8C 55.33 2015/01/11 1'C~15C 45.71
2014/12/29 1'C~16C 51.60 2015/01/13 0C~117TC 59.16
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% 4 TUMIRZE%R(5 5 F ES-TF. ES-BPNN,
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Table 4 Prediction error for ES-TF, ES-BPNN,
ES-SVM, and ES-(BPNN+ SVM)

R ES- ES- ES-
ES-TF
Eiz223 SVM BPNN | (SVM+BPNN)
\ MAE 0.344 6 0.398 4 0.3279 0.426 0
VES!
MAPE/% | 2.6172 3.483 4 33209 3.168 1
(LAEH)
RMSE 0.099 3 0.1523 0.078 1 0.2289
) MAE 0.576 1 0.606 8 0586 8 0.5397
T%1
) MAPE/% | 2.6342 33888 33571 3.1822
(REED
RMSE 0.283 7 0.289 6 0.285 4 0.2257
MAE 1359 4 1.7979 1.671 6 1.5929
VEY) MAPE/% | 2.7012 33423 32156 3.1106
RMSE 1.199 2 2.706 7 1.752 8 15272
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