Fa4 53
201642 H1H

A ERBEYE DN

Power System Protection and Control

Vol.44 No.3
Feb. 1, 2016

DOI: 10.7667/PSPC150630

E T X #5EEHEYIH SR EL R P HIRER 51 far P

I o7 M, MERS, RS, FEAL 0 8RS

(1. 7~ R WA PR & AR, R S0 510600;
2. 4B T KFE HFR, K 7N 510640)

W PR TSFF REAURA AL S AR BRI T O 5k . e, SCRR IR LRI DL R e 2050 50
AN SHL, Sl KPR T (E4 it 2 A0 ARV R R A R PR 2R 120068 SR i LI A PR S M A T
s IR, SRERMZNE . IR =R ulH A SR, e A R AL S T dol —Fd & . X
I AR48 2008~2011 452 bn S fip B Atk o> 2 BFBdi D IIZRFEAS, 2012~2014 SEEHEATNRAEA, 6F SR ) AL
(A2 & PR R BEAT IR, [T 2015 AT 2020 SF R KRR ST IEAT T . 49 2R3RW],  TIUNIME S S iR
ZEPEHIAE 5% LA, Bk T %P B S PRI A28k o H A AR A B A 21 SR o
KR SCRFAENL; 2ok, IR, AaBm; drKIIRREE i i

Mid-long term temperature-lowering load forecasting based on combination of
support vector machine and multiple regression

WANG Ning', XIE Min?, DENG Jialiang”, LIU Mingbo? LI Jialong', WANG Yi', LIU Sijie'
(1. Power Dispatch and Control Center of Guangdong Power Grid Co., Ltd., Guangzhou 510600, China;
2. School of Electric Power, South China University of Technology, Guangzhou 510640, China)

Abstract: A mid-long term temperature-lowering load forecasting method based on support vector machine (SVM) and
multiple regression is proposed. A variety of socio-economic data is taken as the input parameter of the SVM model and
the maximum temperature-lowering load as the output parameter. Grid search algorithm is used to optimize the
parameters of SVM; liner, quadratic and cubic regression are used in multiple regression; finally, the two methods are
integrated using optimal combined forecasting method. The SVM and multiple regression model is tested using
2008-2011 data as training sample, and 2012-2014 data as test sample. The 2015 and 2020 annual maximum
temperature-lowing load are forecasted as well. The result shows that the error between the predicted value and the real
value can be kept in 5%, which shows the model is effective to do mid-long term temperature-lowering load forecasting.
Currently, the prediction model has been applied in Guangdong power grid.
This work is supported by Youth Fund of National Natural Science Foundation of China (No. 50907023).
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Fig. 1 Optimal classification face sketch
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Table 1 Results of 3 methods forecasting Guangdong temperature-lowering load BiI: MW
- 20124 20124 MAXFERZE 2013 4F 2013 4F AHXERZE S 2014 4F 20144 MAXBRZE S 2015 4F 2020 4
! HSME TRNME v FSE TRME vk FSE TRME vk TRIME TR
SCRF I AL 20979 1.45% 22181 5.69% 22 688 8.99% 24 420 27747
ZtmHk 21289 21328 0.19% 23519 22701 3.48% 24930 24756 0.70% 25406 32450
AKITT i 209 84 1.43% 22543 4.15% 24176 3.02% 25106 31019
F 2 3MAETM MR R EERXT B
Table 2 Results of 3 methods forecasting Guangzhou temperature-lowering load BAI: MW
- 2012 4F 2012 4F  AHXFERZE 2013 4F 2013 4F  AHXFRZE S 2014 4 2014 4 AHXFERZE S 20154 2020 4F
! HSME TRME v HSE PME o HSE PME oy ME  PNME
SCRF I AL 4266 0.84% 4434 0.59% 4757 0.66% 4978 5927
EFMEIEPR 4230 4441 4.91% 4 460 4645 4.14% 4726 4898 3.64% 5151 6416
AKITT i 4274 1.02% 4452 0.18% 4785 1.24% 5012 6022
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Table 1 Guangdong socio-economic and annual maximum temperature-lowing load data
A 2008 2009 2010 2011 2012 2013 2014
E e (3 S| VL IV 1973.05 201027 2286.98 26652 2847.26 304751 3166.67
g s 3 S| VL IV 18 502.2 19419.7 23014.53 26 447.38 27700.97 29 427.49 31345.77
H =g e oe 16 321.46 18 052.59 20711.55 24097.7 26519.69 29 688.97 33279.8
[E 9 A2 i GDPAZIG 36 796.71 39 482.56 46 013.06 53210.28 57 067.92 62 163.97 67792.24
N R i/ o6 37638 39436 44736 50 807 54095 58 540 62997.8
I 5 W = AR R EE /AL TT 11 165.06 13353.15 16 113.19 16 843.83 19307.53 22 828.65 25928.09
TH 2 AR AR S T 12 986.6 14 891.78 17 414.66 20 246.72 22677.11 25453.93 28471.15
P )N S U AN 19732.86 2157472 23897.8 26 897.48 30226.71 33090.05 35477.43
AT R NI /7T 6399.77 6906.93 7 890.25 9371.73 10 542.84 11 669.31 12 670.496
Il PR B B S T 15527.97 16 857.51 18 489.53 20251.82 22396.35 24133.26 25749.933
AT AP 2 S o 487296 5019.81 5515.58 6725.55 7 458.56 8 343.45 8910518 7
B INEVIPN 4297.78 4358.05 4.443.96 4505.68 4.504.96 472749 4738.086 7
[ QIINSIIPN 3950.53 3990.01 4054.37 4111.72 4090.05 4031.97 41145753
St B389 H] v 3t /kWh 484.38 680.97 536.6 594.74 653.89 669.9 693.863 33
SRR BRI S /MW 15355 18819 18 800 19 121 21289 23519 24930
z2 IMINEHSEFRESRARER AR
Table 2 Guangzhou socio-economic and annual maximum temperature-lowing load data
A 2008 2009 2010 2011 2012 2013 2014
E e (3 S| VL IV 167.72 172.71 188.56 204.54 213.76 228.46 185.27
g s 3 S| VL IV 3198.96 34039 400227 4576.98 4720.65 522734 5606.41
g (3 SO VL IV 4890.33 5560.77 6557.45 7 641.92 8 616.79 9964.34 10 851.17
[ 9 A2 i GDPAZIG 8 287.38 913821 10748.28 12423.43 13551.21 15420.14 16 706.87
M X B S E /G 81233 88 834 87458 97 588 105 909 119 695 121 951.7
I & W = AR R EME /AL TT 2101.45 2 659.85 3263.57 34122 375839 4 454.55 48895
TH 2 AR AR S T 318739 3615.77 4500.28 5243.02 598827 6 882.85 7 697.85
B )N S S Sl W AN 25326.72 27 609.6 30 658.49 34 438.08 38 053.52 42049.14 42954.6
A R NI ARSI /5T 9 828.12 11 066.69 12 675.55 14817.72 16 788.48 18 887.04 20 167.26
Il PR B B S T 20 835.95 22820.9 25011.61 28209.74 30490.44 33157 33384.74
AT AP 2 S /0T 6 837.67 77422 8 985.81 9903 10 964.52 11 688 12 702.38
B INEVIPN 704.17 714 724.05 732.28 744.03 753.358 763.266
[ QIINSIIIPN 78.72 79.23 81.19 81.59 7742 79.872 79.982 57
St B35 23% H] vt /kWh 1393.55 1555.98 1 630.44 1734.66 1902.44 1 997.604 2115215
AAb o R ST kWh 5459185 5670810 6258 983 6 635 544 6941253 7 106 900 7 658 542
SE IR BRI A /MW 3109 3835 4052 4190 4230 4 460 4726
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