H 2% H21 W €N ERBEYF DM Vol.42 No.21
2014411 H1H Power System Protection and Control Nov. 1,2014

EF=FMENLEIUH DMSFE AEHRE K
FEFRACHR B = T A B9 Rz

MR, R R, RIS

1.2k, H K F2F4E, b 42 071003; 2. AT KFFEAFE5HAER, L& 200237)

FE: H 7T RRBEAREFRELFRGE L, By BRRFEGRNE, 28T A TEF AL LI (QUS) 42k DMSFE
215 7 & (QHS—IDMSFE). # /&Rt & £ F4a4—A £ %, F% DMSFE 22 & 6937 B F gy B AL X, F+RA 2T %hade
P, RIR A &A0YE hoke B Bk A e B 6915 82, RS FFGTHA S, AZXB|EARIE MAPE B AFRHOR N ATIR T
iF QUS F ik Fha e sk RAP FEMET X, sl & AR G LA TE . KA A R 5 R 8 4385t 32 ik a9 A #4704,
R I T T R A AR S TN B LE R TP R Z TN, R B 4848 ISR 4B 6978 64T, FHIRIETRMR £ & .
X8R FTAFRELAR, FURT; WATNER,; wHn

Forecasting mid-long term electricity consumption using a quantum harmony search based improved
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Abstract: A new quantum harmony search based improved discounted mean square forecast error (QHS-IDMSFE) combination
model is proposed in order to combine the information of single forecasting result and reduce the risk of choosing model. Considering
the influence of time difference and single model difference, the discounting factor (f) in DMSFE is extended to the matrix form.
Quantum harmony is employed in Harmony Memory (HM) to increase the information of harmony based on quantum states
superposition, which can effectively improve the performance of search efficiency. Thus, the best § value can be determined through
optimizing Mean Absolute Percent Error (MAPE) objective function by QHS algorithm. So, the corresponding weight for each single
model can be determined based on optimal f value. The QHS-IDMSFE combination forecasting method is established and tested for
annual electricity consumption prediction for two areas. The empirical analysis confirms the validity of the presented method and the
forecasting accuracy can be increased in a certain degree. The proposed method is suitable to mid-long term electricity consumption
prediction; meanwhile, the optimal f value can be determined intelligently.
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Table 1 Historical data of two areas

108 kWh
X 1 WX 2

2000 383728 809.344 9

2001 42960 0 867.550 0

2002 49.000 0 965.830 0

2003 56.620 0 1 .099.000 0
2004 67.009 4 1291402 4
2005 81.608 1 1501.924 0
2006 97.6759 17348320
2007 113.254 0 2013.674 3
2008 121.721 8 2095.0199
2009 133.767 5 2343.846 7
2010 159.020 0 26915200
2011 185.281 1 2984904 3
2012 200.102 5 3077.702 1
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Fig. 1 Historical data curve of two areas
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Table 2 Forecasting results of different f for No. 1 area

10® kWh

oy £=0.1 £=0.5 p=1 B*

2000 372194 36.959 6 36.3889 373405
2001 446172 444142 43,5379 432670
2002 533602 53.1970 52.148 7 51.1222
2003 62.868 8 62.660 4 61.1956 595527
2004 73.298 3 73.000 6 71.0509 69.008 9
2005 84.905 4 84.5502 823585 80.240 7
2006 97.924 8 97.6252 95776 8 94.036 9
2007 1117311 111.490 7 1102488  109.466 5
2008 125.8322 125.578 3 125.0115 125.9177
2009  138.8313 138.202 7 137.440 3 140.904 0
2010 1527365 151.859 6 151.8427  158.9960
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Table 3 Forecasting results of different f for No. 2 area

10® kWh
oy £=0.1 £=0.5 p=1 B*
2000 795.3570 793.3312 789.538 6 803.869 1
2001 903.701 1 905.641 2 898.491 6 893.073 4
2002 10262669 1.029.999 10199741  1004.1850
2003 1168.100 8 1173.159 11608821 11377176
2004 13284607 1334221 13205061  1293.5625
2005 15164255 1521.943 1509.1223 14839578
2006 17183328 1722579 17117925 16933647
2007 1936.006 2 1 937.644 19308283 19255101
2008 2177.8950 2175.166 21759151 21924149
2009 23607418 2352572 23547970 23932156
2010 26107540 2594.162 26079542  2685.0419
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Table 4 Error comparison for training set

HulX B=0.1 £=0.5 B=1 p*
MAPE ~ 48124%  4.6767%  3.866 6%  3.040 2%
MAE 3.6577 3.573 1 3.1020 1.056 9
HulX 1
ME -2.0287 16845  -0.5446 -0.804
RMSE 42315 41745 3.5736 3.2509
MAPE ~ 3.1601%  3.3370%  2.9872%  2.3855%
MAE 459946  48.1623 440339 373702
HiX 2
ME -11.6452  -114976  -59871  -83608
RMSE 535088 567834 522676  48.0876
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Fig. 2 MAPE comparison for two areas
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Table 6 Error comparison for different  for the two areas

X £=0.1 £=0.5 p=1 p*
MAPE 7.963% 8.1914% 7.733% 0.4742%
MAE 15298 7 15.733 15 149479 0.912 65
HX 1 ME 15298 7 157332 149479 -0.006 3
RMSE 153100 15.749 5 15.0556 09127
MaxAPE 8.5747 8.878 9 8.368 3 0.489 1
MAPE 2.170 8 2.1697 2.1617 1.059
MAE 65.5749 65.539 95 6537135 31.708 85
HiX 2 ME 65.5749 65.539 95 6537135 -31.7089
RMSE 67.052 4 67.0256 66.005 3 404317
MaxAPE 2.6659 2.6659 24958 1.9027
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