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A two-stage electricity demand forecasting model in the smart grid

HE Yong-xiu, DAI Ai-ying, LUO Tao, WANG Yue-jin, HE Hai-ying
(North China Electric Power University, Beijing 102206, China)

Abstract: Because smart grid network has different characteristics from traditional network, the process of electricity load
forecasting is increasingly complicated in the smart grid, the traditional method of load forecasting is no longer
applicable. Considering the “friendly interaction” between smart grid network and user and the implementation of real-time
pricing, the two-stage model of electricity demand forecasting is established. The first stage is to forecast the typical daily load
without considering the price change. The second stage is to revise the forecast results of first stage, considering the load transfer

caused by the price change of every moment on the basis of the first stage. Case study shows that the model can better reflect the

demand respond of real-time pricing and load transfer caused by demand respond.

Key words: smart grid; electricity demand; load forecasting; real-time pricing; a two-stage forecasting model

SRS TM73; F123.9  SCHRbRIS: A

0 35l5

Wk, BREH I Ol E Br BT 8. A
Ii) P4 1] % R ZH 2R DL R I 97 RN S i Y
HL, ZERHL. Hrr. Ao, I E 2K S M EaAR .
2009 FEE SR E Bk T (AR EER
), BEATERIRIMCIETCH TR R AR T K
Xk 6.1512 % T H TR ae i W i~ i H s S5
IBM. GE. Google# KA vl L2y Zy AT 1“4 3L
. IBMA fiE H I B BE R FIGE Y Re e v 1T
GCs HARBUN A J ik ng Bh#E “ B ae 7, A T4
FEHEBN R T AR R IR AR ZE S BURAE N 1)
U R s S 5 s o 6] ] 5K v ) 45 45 R AR R 455
R M SR, PR T R T IR e PR M ) B H A
1M FHLAISE 1720105 20154F . 20204F =5 E R .
FIREH P TRATZ: T IXE— N S REfE 8
U A Bk, BB, NI

SRS

1674-3415(2010)21-0167-06

LB TP L s SO KBRS RE I 3D S s P 4%
ke Ar I F A Bk RITURKH REA TS 75 B
ZARTTLL 4 HL R 5 FEBhY A T LASEBLHLRE R |
7 5 NI, JFS L MR, A GE R RS
ARG T B i ) NS, R RE M
St TR A FEL ) Al LA A 4 1) 3 1 U B B
FERIR 1) T, HL ) PERG-P 105 E A XA (1, 3K
e RAL R RE T IR

G T L) AR ST RIS, LA
HERURTORLE . SR iy 5 DL g
I PR B Ay il 2 0 4o it e g R i
AL ) AR GU) G G SE I 2 2%t . RN
HREFE RS IEREAT T —LEBE 5, (HAIRIEIUR . 3
RR[2]32 H] T B0 38 SR B AR OR S S I i i R 4L 1)
i KT KRR AT S P R AL
N Rt0] 5 = N N3] K5 = | R S I K SN e gt}
AR AR B AN S A, SR = O SRk 3



- 168 - Y EE R R

PR o SCRR[3 1A W v, ) 117 47 £ 244 i i) A
Ja BT 38 7 SR S RV AE S v 1A R
WA O RS SCRR[41E T T AR 1) R e ke
21 [ 3 A2 X 28 AR 2R G AT 45 5 (10 T390 47
PAEAY o AZ A AR FIRBF b 22 19 2% (1) e M T g
TIRANE G A DA 5 (R 100 H g BE4T 1 100, OF
ARSI RN (324, BT ANFIS 2 4t % RBF
R I 2 (R S A TN 25 REEATAZ A, DGR
I AQ R TIN5 A HUAN ABURA 5 th RETE B 1)
TS, vl TR S5 AR rE ) TTT b R BEAT G gy
TS AFAE AN AL o SCRR[STIF LI A2 A A% Bk 5
RS BT T . S TN e M 2% AT
RS ANBURIAEE T IOTIE, AR R Te R LSk
BRI R A, BT ORI R GURE U A% AN BB EA
B AR OO0 e A0 D 0 A% BRI IO TN . SO
[4- 51382 AT A% 3] 2 P05 01 FU e A6 247 g A2 2l
PR 1A TIOU 4 £ EREA TR, ER Y e HL I i
IS LAY R AR A 2 S 218 IS B BT, T EL 4704
AL RS T AR, XX R AR %
JEAA

1 BEERMTRIENFK

MAFERL RO BE L M B 2 0GR
. A HHTHL I 2w ) Bk T LR B, K
FLI 9 45 B 22 1R HLRERE AN PR O H Ao SEBLARL A
TR N A5 SOl D b, SRS PR K RE .
G rp U T B [ i HRL A Sl X A IR AZ T AN 73
A 2R B H AR e e, IR
RGN R0 . S AfEdt 25
HL ) R G IR AT AV B B RE L (1) 9 R By
ik WEBEHLM A BRI fR g 42 o)
—AE R T, BRI TP AR,
RARG AT FENE s W ARG, N 32
MG, WA SN EMEEE T AE R, B
IEFCAE TR Sy 5 5, AT BRAG SE S AEAE I
GPAb. AERRELI, ORGSR
J1 2 G LT SR IRE T (PR P B 2. 3
HE HLL -5 A% 298 HLL A [ — A AN [R] st 3 fE ri 1Y
JEISR 5 P 1) S, WA B s S R BB,
[[TRER=)) 6 AR 8- (B URHIE e N R RTINS P )
1. FERRETLAN T, T ELADULE L 2 18] (0w
B, fEMRgEra iy, R0 K 5 E Akl 2>
s LU 9 B3 0 SRR - T 2l e DAE A it i qil
THZR R LR sk, BUAT P o 2 e e gt it b
R 28 25 5 i SR RS A5 TTTE R RE LI TR, A LD
TRAXM VRS EE RO E RS, 1)

T Ll it (i 5RTPILH I H P E RS
A IR ), IR AT T AR AL TR XU
K205 R0, Re s R i Ry R R A T
BT, RGN RGN ) o I E = 0E 1,
FERAENT T H P kit 22 80N 221K B A 0 i
AT T 2 /b i HAEAEE AT TH B A 2 D
KA By SARBILAL T AR REUR, EATIE
RS 2 /DA EAIR. R, EmH
FUBEH A, REENTHIRE TAENRN T E
A7 FEAARG ). T A PR R I Y e PR RN R B I
WA B RPN IAR B A AHEE, AT IS 2 b
TIRIFERIS L. P R el e 58 B g e e % LA %
TR T Pl SRR B, bR ] B
WO LA L RE 28, R alaR Y Af K FH g BX
KREIX B iE AL TR . R Be s RE N H
FERAETEAHERG . RN AT AR k(S S, AR
T IR A ARSI T H, AR & A HE R BR
Fhoes HbR, 752 5K B 54 1 REds UL N j () 2h 25 1)
e, EHRAGMAERES S (PHEV) MG
RIEHH PR sk, eI DhReAE 4 T
R R4, nIAE A ER e F Y A H I Y 2 4 v
HE o

FREHL R, HL R D) RE AN PR AR R L
R, fE—E ol PR T RTT. P R HL
RO Can =T AR B BE AR 5 B I R ) & v
FL R ZESAERERE B 2 R Re nT LA & 4
HL I

FHRer N S g sk ARk 1

3

x1 BEMNSEREM TRAOFRER
Tab.1 Electricity demand change between smart gird with

traditional grid
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Fig.1 Load demand forecast methods in smart grid
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Tab.2 24 current price, real-time pricing and load forecasting

. %Eﬁ%ﬂpo/ 1?%%%%%/ FR A7 AT 1/
Jt (kWh) ' g6 (kwh) MW
0:00 0.275 0.272 1510.3
1:00 0.275 0.271 1503.5
2:00 0.275 0.27 1417.4
3:00 0.162 0.154 1388.3
4:00 0.162 0.156 1312.8
5:00 0.162 0.161 1243.5
6:00 0.162 0.162 1357.9
7:00 0.275 0.277 14429
8:00 0.275 0.275 1543.7
9:00 0.275 0.278 1706.3
10:00 0.397 0.407 1761.3
11:00 0.397 0.404 1839.1
12:00 0.397 0.409 1971.8
13:00 0.397 0.401 2028.6
14:00 0.397 0.4 1919.7
15:00 0.162 0.154 16284
16:00 0.162 0.155 1750.8
17:00 0.397 0.415 1958.3
18:00 0.397 0.419 2039.6
19:00 0.397 0.412 1961.1
20:00 0.397 0.41 2157.5
21:00 0.275 0.272 1829.7
22:00 0.275 0.271 1806.2
23:00 0.275 0.27 1591.5

3 EHEE M T AT ER B9 TN T far
Tab.3 Two-stage load forecast in smart grid
I %1 BB/ MW B/ MW

0:00 15103 1511.43
1:00 1503.5 1509.46
2:00 1417.4 1423.34
3:00 13883 1387.79
4:00 13128 1316.21
5:00 12435 1242.93
6:00 1357.9 1 360.83
7:00 14429 1423.15
8:00 1543.7 1522.28
9:00 17063 1 680.85
10:00 17613 1 662.44
11:00 1839.1 1724.16
12:00 1971.8 1 836.29
13:00 2028.6 1876.81
14:00 1919.7 1764.4
15:00 1628.4 1551.11
16:00 1750.8 1 672.01
17:00 19583 1761.37
18:00 2039.6 1821.42
19:00 1961.1 1739.06
20:00 21575 1 899.82
21:00 1829.7 1704.59
22:00 1 806.2 1 680.92
23:00 1591.5 1 479.55
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Fig.2 Two-stage load focecasting in smart grid
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