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Abstract

Seasonality methods have been developed to model the intraday, intraweek and intrayear sea-
sonal cycles of the electricity load data in one-day ahead electricity demand forecasting. In this
paper, we investigate the short-term modeling and forecasting of electricity demand where an
intramonth cycle has also been discovered. Thus based on the intramonth cycle, a new mathemat-
ical modeling scheme is developed for HWT exponential smoothing model to accommodate the
intramonth seasonal cycle and by using six years of Singapore data. We show that fourfold season-
al method outperforms the triple seasonal method in Singapore.

Keywords
Electricity Demand Forecasting, HWT Exponential Smoothing Model, Fourfold Seasonality

ET#HFEH B MEHWTER R I HR T

XX R

WL BRI AR e, WL 79K
Email: 649236541@qqg.com

Weks . 20184F11H13H; FHEM: 2018F11H28H: & A HI: 20184F12H5H

R

ETH. RAE=F0T 5 W 3 PR RN T L C 2R AR RENTN T HEE T 2N,
A, BAVFR T —FMET R B RAAEZAII 8, B AR R R o E Al E5
MY —ARARB, FHREX AR R 2 HW TR s /8 BT~ DU et 1] & 3 R AR M TR B, @ty

SCEF| RO BT DU R P HWT SR R R TN % BE ALK, 2018, 8(6): 547-554.
DOI: 10.12677/5g.2018.86060


http://www.hanspub.org/journal/sg
https://doi.org/10.12677/sg.2018.86060
https://doi.org/10.12677/sg.2018.86060
http://www.hanspub.org

pesil
><{.
h=rt

BT R TR AR AR, SRS A A B G i E .

K
B TRRBUN, HWTHSCT A, URSR Y

Copyright © 2018 by author and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

ER A TR SR, MR A 7242, SR 80 i ik o) o 46 0 304 o[ 1] BT 1A RE
BRHAEAT, B RGREE M E SR ) 7= A FE R (A A 2 R B D) -4 DRI, AERA I 3R A0 75 oK
RO 0T A= 7= 3 RV S # o B G R Y H D R SR T, R T AT DUE A R e HE R LR DL
DAFE: L JTTERFEA it AT DUMSER Y BE R A, AL RS AR B oA 2], dh Ak, HERR I HL )R R
A BT RA LTS WS Bl MY4Ed (3] [4]. F5RIM 775 0] 40 AT S50 7 kM
BT N LR R o 0B AR Ry — U7 R A, b 280 ade 438 B 5 Wi 50 A ) e
T 2T N T R ) 5 VR R P G 428 ) 2 S5 55 00 e ) Sl 2 M ek B0 I AN TN RE ) o AR, fEHL I RR R
EREALFN T 7 AT T T 2 MR i T S B AY[S] [6] [7], 25T AN TR REMIAE L8] [9] [10] [11]
%%, Holt Winters Taylor (HWT)¥& 40T 1 K5 [5] [6]40 [ 51 VA3 2 F K BB (ARMA) [5] [7]/2 FiFh A 2k
3T 2877, 3 S0 AR T A0 A RV I 1) e 2 ) T B me R HE A0 Rtk e . oy — 7 i,
N LA ML (ANN) [8] [9], &3 EH ML (RBEN) [10] [11TAEXRS[12] [13]123# T N TR
JIEMARR T TZ E T . BhAh, IR SRS 14) AN A BB R 15 1WA B Tax A . BB
P2 BT H ORI, B E L R RGKE T £ XRERIRIUY RN, FtEgEH
LI — AT S, 0T LRFrE ik, 3T =R R HWT 55 80718 8 78 48 1 # 7 6
Aot PO 75 T A T B A Ho At R SR PUMAR AR (5] — IR, X T340k T 2 F g 75 SR TR0 I b 8 Bl A /N A
P25 5 PR BT ] 7 27 T ) R, R S B T 7 v (e TR R . BRI HWT TR S0VE R ARMA T
MR LGB B 2 ey . B AT n] WL T S50 S0 7 vE &R A T H R AR = A A
(6] g 12k

TATVRIN, 7 H A 5 % 4 ) AE H 70 7 SR BT 8] e B T o, B8 DA H ) 6 SR B B A — 11 F
WE M, X T B HARIE T IR T e . 8 KR P ina k) a5 R W LA AL
21T Take-or-Pay (TOP)WMN, MRHEIZIHML, E—DMHNAEH R EREHTHBL, 1 E AT LA 5
A HBERAER, MITTEE IR 2, B DAAE H I v k) 5500 S s InBEm s 467 F — A Bl M
SERAN H L7 SRR o it AFE T R A I i g B B R T WD, XA T R R
A2 RAEME. RN, FERMNEMHRX—FBENE. BREEEER, H20
A R SCHR T BB DX AN 7 AT 2% &

ARSCHEH T — P BE T DY [ & 3 Je8 14 1) H 0 7 SR 10 H & B Holt Winters Taylor 5 #0118 5%,
PUFpES e R HE MR H . B A SEDUR . S8R N3 A 7 SR Dy s O 10 B AR A, FRATA S R
H D TN B VK B T DTORS Bf %) TOUIN R SR R A H g FR SR, RT DAIE B T DY el st ) ) A e e ) T R AR T

DOI: 10.12677/s8.2018.86060 548 B REHL


https://doi.org/10.12677/sg.2018.86060
http://creativecommons.org/licenses/by/4.0/

Rt

T SCHR T S B RO TT 6 o A SCIITHR HE (0 46 0T T J735 T DAAE FL e B 00 Q00 A5 20 2 5 Bl g ol #E A
VB < 3L T [ 16155 o AN SC = ZE ¥ UMK AE T8 1L AAN K — T S J Ak S S 3 ) 22 T U A 1 T
FREA

2. FRESFE HWT 8 TgER

HWT FRECFEH H Brown, R.G. A1 Holt, C.C. 1 Jt$ i, F TR Z=45 M 18] 5 71 e 34 [ 17] [18],
SRJE H W, Taylor #E— 53 & BT MEAR [6] 1AL KLU 0 W 1k R0 00 £ v s Aok 45 L8 2R i)
[P G A2 7T 2RI . BTA AR . TAEBMER, ERMERKX A, HER, FE
XAERR W BT RSGARR, FWEIEE BWT F5ECF R b3 5l 4 AN a8 v R
%o Bt =R R VG HWT $550T R 0T DA IR Ay

L(t)=ald(0)=(T(t=1)+5,(t=5)+ S, (1=5,)+ Sy (t=s,)) |+ (1=@)(L(t=1)+ T (1))
T(0)= ALL()~(L(e=1)+T(t=1)) [+ (1= B)T (1)
[d(0)=(L(=D)+T(1=1)+8, (1=5,)+ 5, (1=5:)) [+ (1=7) S, (1))
Sy(1)=2[d(0)=(L(=1)+T (e=1)+5, (1=5)+ 8 (1=5)) |+ (1= 2) S, (1 =s,)
S, (t)=0[d(t)=(L(t=1)+T(t=1)+S,(t=5)+S, (t=s,)) |+ (1-8) S, (¢ - s,)

d(t,k)=L(t)+kT(t)+S, (t=s,+k)+S, (t =5, +k)+S, (t =5, +k)

._.(’)
—_
~
SN—
Il
R

H, LR PGB ITER, TREFRES, S0 S S0 HRHFR A Es R 188 vk
T, s1v 5o K s (58 LT IRGEREAL, o B ps A FI O RAHN T SH. d@o)RAERZ] ¢ ESZH )
Tk, d(tk) RAENZ ¢ 055 K BRRATT . RN, 208 SR HAR ST, AT S0 HWT
FeECr A,

PRI IFTER L, TR T MBI Siv So. S, # Hi P s i fR SR B AL vk, [H
p AR A 3k 2 PO 4 SR A A B SR FH AR HERE TR B92:(GA) [19] 2015 R TFIE S E o By A F1 60 A
W, FRATRI A $R A et GA Sk e s L EE RIS 88K o B ps A BT 0. GA F% 2 H Holland 2
I —FREEAAE T 7770, X PP R DS B TR RSO “IE@#H AR RN R R R R, If
HRXFF HABA AR A S, TR N B 2 IR 2 —  GA SR — R T BRI B & M R R,
MR AR, e R AR R

3. OFHSTIS HWT ¥ F B

WO FE K RER T A, AL 500 B M AR T 9 PR ROV L D B HOE R, AR
MDA E = B E R AN 2 E N A . @B T, HREMZERZITH G2
Take-or-pay (TOP)&[A], XAh& [l —Ff ST 23T IO P, ERTEW LTI REME T — MK
BeAi,  SEOTMRIF A% A BCAAS 55, LA ke IO TR 2, V8 2 B R A 4> F RV 2 AT E 2 10
Ho B 1SR TP HAE R, B DURRRE:

1) B F I A7 B8R T8 A R P

2) FHKRE R R

DOI: 10.12677/s8.2018.86060 549 B HE L


https://doi.org/10.12677/sg.2018.86060

HO
~
=

x10*
2]

= [N I)—\
o = 8}

(e}

Daily withdrawed energy quantity (MWh
[o's]

7_

6,

5

4

0 5 10 15 20 25 30
Day

Figure 1. The average daily electricity consumption in Singapore
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Figure 2. Average intraday cycle for each day of the week
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Figure 3. Electricity demand time series of Singapore (Jan 2009-Sep 2014)
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Figure 4. Half-hourly electricity demand time series of Singapore (Jan 2009-
Sep 2014)
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Figure 5. Forecasting APE in HWT exponential smoothing model
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Figure 6. Forecasting MAPE in HWT Seasonal model
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