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Abstract - This paper presents Kohonen neural 2. dolesl B3 o2
network and wavelet transform analysis based

technique for industrial peak load forecasting for 2 o] A28 Wavelet W3 42 g ),
the purpose of peak demand control. Firstly, one S(t)& EA#lod Azt de) A5 = 37 E5Ao0]
year of historical load data were sorted and & &% S(t)9) Dyadic wavelet H &S t}-&3 Zo] ®
clustered into several groups using Kohonen 2]& 4= 9jt}.

neural network and then wavelet transforms are

adopted using the Biorthogonal mother wavelet ~m

—/ o m
in order to forecast the peak load of one hour DWT ,S(m,n)=2 ? fAmS(t)ﬁl’*(tzing)df (1)
ahead. The 5-level decomposition of the daily
industrial load curve is implemented to consider ™74 * FAE EAZHEL Jeldy, ma pe zhzt
the weather sensitive component of loads scale® time-shift® Jehi: mavgolm, HHE
effectively. The wavelet coefficients associated o]z wly] gojHal o
with certain frequency and time localization is
adjusted using the conventional multiple &
regression method and the components are f‘m"b(t)dt_o 2)

reconstructed to predict the final loads through a

; ; - g TEch o] dolBEY HELe Auo EIe ¥4
six-scale synthesis technique. 2 o3 AYe © nud WEe AUos s¥d & g
ou, FEYPAE A UGS F 7l AdE dFa
1.4 £ FAA we) B sAd. B d3eME Dyadic
X dolBgl WHs i dojz doldsl AFE BE3
AEege 2 5 ZANATS IVYLFEY ) Bt o) vggE zee saetgon £Q o golua
BASFA Sk SO0, Peak #8237 E A%t wid YUY zopx g HAH vy HoluuS AFHATt
Ao AL EE A =HYa, oo 4 ZA 2 A
947 FH F dEAdER e 22 dddAn e 4%l 3. 3EU AHS 2
o gEtd A AHFFH AAE APALS et Hu
AHas Aad 74 W 28 AAAE B Peak PAUAT Loy amszae mA go] ZolxA Webm 2]
ol £A=a Gt #grkel A B 2028 oy % (Self-organizing map)el &3 228 il
158 3712 gonzte) d&dag sl S¥88  jegx odpgzozd Az 2US(HAZ)o=
8% Peak® 2#%% oz d35od o 448 ¥  Saso] g ojn qFuEE Av)sl LHFEE AT
FATH m dFdHe] BEAY o5t HEE B g gajof abn], AALEE R Z7|5solok o
AR 73S Addte] Peak B5E oAlelE A0 o Anme sxe Fold Yol W A B Fe
A AddRwe FudM g Radie F98 8 zuge wog x40z o2oXw. AMFZNM &
&el(1]). & APgMe od #87 A AABY  ga e zaoz A% ANE A U wmviol
9 d8og WY B3 F I Wge) A HaA e gagel Ay,
e BARAb distd 239 AR 2G(2)7 golx
3l (3, 4)2 o] &3t & A7 Fo] FIE e
AEE THE Adstdt. AR S FI 55
4 Fol meh e 22 adole sugs 74 Aty
2 B2 Zolg Holm vl wWEo] @] 2 Eslo
HA AE&RsE JHEn dojlny WAL gl 2
E A5E A% +5Y dF ASRE AgE) ojEg
et A Fai#Eels EXoz 3szd MNAMEwS
o] &3t Fitg F GAR F W EHeo BEEE ¥
F Fe] 2o dE aFe HEgzn ¥e RaeEg v
Al 4708l OFew EY2EY st 7 AngE Piy
8 Fardich 2ela d&99 142k Fate 7 aF
o] FAIZIY REE vlwste Rate} 275 A SAbe INPUT
2§ AEsiel oA 2099 ¥ HolHE Jsin, : AR
Biorthogonal 1.3 ohd glo]ngle] tie] slojusl W Uit
& B 8dle U7 Rag Ao 199993 & A7
3Ale) A&=R& HolHE o|Rad AUH s FE Fig.1 Kohonen feature map
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Fig. 2 Flow of the proposed industrial load
forecasting method
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Fig. 3 Basic concept of peak demand control
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Fig. 4 The discarded load patterns
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Fig. 5 The clustering group-1(104days)
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Fig. 6 The clustering group-2(72days)
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Table 2 Groups used

Date/Time 10am 15pm 21ipm
13, May B B A
8, Jun. A A A
14, Jul. A A B
19, Aug. A D D
17, Sept. B A D
9, Oct. A A A
13. Nov. C A B

~-=— Actual Load
100 4
—=— Forecasted Load
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Fig. 7 The clustering group-3(22days)
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Fig. 8

The clustering group-4(21days)

Table 1 Forecasting errors summary (%)

Date/Time| 10am | 15pm | 21pm | Mean
\ 2.6 1.8 3.1 2.5

4.4 0.3 3.2 2.6

3.6 2.6 1.2 2.5

19,7Aug. 1.7 7.5 2.3 3.8
17, Sept: 3.2 2.5 0.5 2.1
9, Oct: 3.0 0.2 4.4 2.5

13, Nov. 4.7 3.8 2.6 3.7
Mean 3.3 2.7 2.5 2.8

Fig. 9 Comparison of the actual and the
forecasted load for 1-day (Oct. 28, 1999)
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