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Fig.1 Demand response in LA mode

o A TP 2 5 W 1 A AR ], LA A4
B R g 9819 4 2 T I F 45 S AR AN

TG e I3 T 3 Ik 55 %8 s 25 B A — 2 22
R, W T HETH 5 92 bR Jy Z 18 A —E 1
Be22, LA T8 2 5 S W ) 28 B 5 Kl B IR 5
PATRAN i 25 o A PR UE T 000 318 1 8 B 0% 6 f2 F
TP EER LA B B § £ 9 1 8 N RAT — 2 1Y
TUA, PRI, FTBRAE V15 I LA b B e 2 55 3
JERY ST 2 HEA T3, DAORAIE LA Jir $2 41 1 171
A 15 R RERS W X S R B O, 5 W 2 BIAL T o
LA F 4R (8 07 fr 25 50 /0, ) st 2 0/, O H A2k
AIEHHL A A ST Y H AR, LA 232 3 — €
PR RIS B, LA 7R Tl B i 2 S )
TSI, 5 SRR 00 AR AT A o

TE LT 4 75 SR ) o7 1) B A 55 i R v,
FOR AN TRI R 4 ) 13 32 21 22 b PR 2R A R, 32 24
LTIl

(1) 25 3EJ7 S a] I o an SRR AR L )
B PR B, HAICR AR 2248 8, W P Y
M) 1 2 9 1 AT RBAR 5

(2) FP R F D BOIRAS A0 2R 2 i 0 308
ey, AT HR T B AT RS A O X R, TP SE A AT fE
X VN A e 17 o o7 A 1

(3) R SCH S SR e, — B0,
P 2 GEROUEF I f g S RSO B L
W%, HT AT X U A R UK. ez, HT AT
REXS Il B U

(4) ShERFREE . B, 722 2= ARl T
PR R SV AT BERCR . B, AR LA 7y B i
VRO ol P P S H 8 S AT L 42 o DA D0 97 38, T
T SRR I BAS . TTEME b, B 1R P 45 i B )
REARG, FH P A s K M T BE 2 86 m o

TR s SR SR o AR T P %o 7 il A
MASAC BRI o TRV, 75 SR it W AP A f ik
FH P Sl A 4 8 e 197, AL skt ] K T 60 A ] 350l
) S A R 2255 2 s SR B, ik X

_ARR AR 1 0
AI’/I Al R
SRl RIS R, AR R PR R
I BV S (B0, AT S50 Py
WO R Lt
P 2553 R 20— B 7
SF1 SR 25 B2 F 7 2 557 3R R
. SERFIEIE Y 2R 6 2 SR B0 20K 44
125 7R 9 A B X0
U(R) = 5Bu(R+ o) +aRre)
st. R<L
S B+ e WP R JE AR T
AR, R B o, BOGRI e T
OB, T PO O ST B
L B AR R B L0 L
i 22
SR (1) T AR
R U PRt 2a.,
A0 R " 3BR+ 2,
LTS3 0 R 55K S 15 1 o
PR S KB HOCR L (LI 3 (LR T IR
A5 TESI LT T O 3 2 B A
M= B TR P 8 B RO A Rl
WA OO 5 75 5 A D7 B
I

2 ETEHEM LSTM =& gy K3 1 F

2.1 LSTM &Y

PR p 2 R 2% HAT FF2ic I P AL, al 4 Z AT
15 SR B — Bt ], O IR PR T P T e 3 17
Ay LI AEL 2 A0 B A 28 0 2% 7 i A 9 K I A
FE RSV DR, R e SCRR 14 T4 H LSTM. [ 4% 1A
iR [R) R, LSTM & 10 BF o 22 19 2% 14 e itk Iy
%, WA (RO B R A B 22 53, AR HEATE
MR BRI N A 1 AR R LR, T
LSTM f& 4 452 Z BT3¢ h.

XF T LSTM 2%, o ARG 52 M) R Z0BOM 5C , H:
USSR AHAE SR BT, A S
PAMSCHE B ME LB R 5 1Y) 45 44 A0 880 d (4 552 1 3l
JE RRRE KA ) | sHARIBUSAS @ (A P~ A
HELTRE A F) S PR FL 0Bl , 491 4 s 9 L RO i L BB
AR IR IR WS T 2 P R B AU 2 g
AR R R S ML R e ) o BORRE R AT AT
NN IR F R AR, (A B R B R AT



195 BN A T A LSTM SR f) i 9% sl e SR i)

HATINE, D9 1 605305 RE A6 U0 Dy S AL H , #s
B H R R G g/ ey LSS TR D Ao [l i
JHP B 2 AT DR 1 P 8 e R e R 38 7
PR AT LA e 456 P P 14 25 i i AT AR D i A 2
—o Li b T LSTM BRI ARy - 45 H e K
SE R 2R N TN T IR R DR € TID R
Jilo B2 4y LSTM 45 Y4544

g
h, R h,
0,
O,
2
C
X,

B2 LSTM M 454
Fig.2 Structure of LSTM network
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Table 1 The parameters of demand response
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Data-driven demand prediction based on integrated LSTM model
HU Cong', XU Min', HONG Dehua', WANG Haixin’>, LIU Cuiling' , XUE Xiaoru'
(1. State Grid Anhui Electric Power Co.,Ltd.,Hefei 230061, China;

2. School of Electrical Engineering,Shenyang University of Technology,Shenyang 110870, China)

Abstract : The flexibility of the power grid can be significantly promoted by the participation of power customers in dispatch.

However, as the uncertainty of customer behavior, the development of demand response services is limited. To solve this

problem , the framework of incentive-based demand response is constructed in this paper. The way that load aggregators integrate

demand-side resources to participate in the power market is elaborated. And the behavior of power customers responding to

incentive policies is transformed into demand elasticity. Then,a data-driven demand elasticity prediction method based on the

integrated long short-term memory (LSTM) is proposed. Meanwhile, to improve the performance of the prediction model, the

original data is smoothed and scaled, and the weight coefficients of the loss function are added. The simulation results show

that,, compared with the traditional LSTM algorithm and the k-proximity prediction method, the average forecasting error with the

proposed model for the demand elasticity is reduced by 5.33% and 28.8% ,and mean absolute percentage error (MAPE) for the

total load prediction is reduced by 2.06% and 3.09%. Additionally,based on integrated LSTM, the influence of smoothing and

scaling data preprocessing on prediction accuracy is analyzed. The results show that the prediction accuracy can be significantly

promoted by data preprocessing.

Keywords : integrated long short-term memory ( LSTM ) algorithm; demand elasticity; data preprocessing; power market;

incentive-based demand response ; data-driven
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