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Energy Demand Prediction Based on LSTM and Its Application
to Energy Dispatching
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Abstract : This study proposes an LSTM-based energy demand forecasting method to address the limitations
of traditional models in capturing complex nonlinearity and long—term dependencies. Validation using
PJM electricity market data demonstrates that the LSTM model significantly outperforms traditional
approaches in accuracy and stability. The model shows strong potential for energy scheduling,
enhancing system efficiency and stability, particularly in intelligent energy management and renewable
energy integration. Future work will focus on algorithm optimization and incorporating additional
factors to improve adaptability in complex energy systems.
Keywords : LSTM Network; energy scheduling; energy management

515

TERBIRET AT, SN — T o B AL, SN 00 SO T mT DARE B e A SR P AR O D BRSO L SRR
VM ERR ", FEESBRAEIEAE R, SRmARIR R . Bk AR, COh S EBURR A e I i B . 7S
FERHIE 750 A REIURGE AT AN SC AR 4, b Ay “Beikig . B HAR ™, DO RN A RETRERLECSE, gt
REHLINFI S AT BRI SRIE AT e, SRR TN/ RIS AT B R 2 SCTRE, I, TR ER 0 A s e, WA
PERT RGN G, SRR, PR, RN, SR aEHs B i AR R AT B A =CRR I, Hem
NERGFaE RIS, T8 S AR, BEORH A s

G BTN T, WIS RIS 44T . Rt TR R L (SVM) 85 U0 B — @ i BRI At o i i 2,
A8 p - ILME DA B ] 41 IR RE 1, ol i i s e s, DR, AR N R BB RS2 I T 3
miep, R, RAEHHCIZM % (Long Short—Term Memory, LSTM ) 7EN—Fi4rik i id )4+ 22 W 2% ( Recurrent Neural Network,
RNN ), EHAEL R A EF G Ao, 2280 7T 25E ", LSTMEE 5] AGtiz#st (Memory Cell ) FIZRH AR CBIATT.
FERITRE ) AR TS RNN A 757 T o 38 0 s S FE R ™, LA e S it R g
SR AREN R R TR, FeE T o S B R AT & S R N PR I TR S B . AR L4071, LSTM AR T 47
MR I SR H AR R, AT e IO A

— . BERERIENS SRR TS AT WA, (50 B 7 S0 5.0 Hh e A
SRR K e T R IR, Tok it S 2 R S T

AEVRA R B AB I AR O BT , GBI AORAEER  ERUTER. BN, 2024 TSR T0 SRAFRRF AL
SREGHRERIN, 7T EASBIVEIRMPE R ORI, e Rge ROl T BRI, b & Tl TR A AR TR KT 2%
TLRAE . KT, BEHTRIFIRENED . AEUROL P 2, MO T, ISR T, ST AT AR,

048 | ENGINEERING TECHNOLOGY AND QUALITY MANAGEMENT



FHAE RO % (LSTM ) |, FEEHBR K T 41 s e
71, BB Y R HER BRI SR BTN A R R R L
TSR, AR REBITACE, @A R A
WA HIBATITIR], e I BUR M Ry, $tims HL o R %
R, [N A BRI AR AR TT, RSBk R L TRt
PR TS
AT, [ AT S IR AR I R o 32 B TR

P TS b EANEEERE T A S TR AT iy
ST TS T AR, R AR AT T S A O AN
FRE RN S T REFHIACR Flan, K Xie&EA (2020)
HEH T — PR R T RE AL 19 Elman #2890 25 6 00 7 32,
KRR T T T A A A RS 1 Y Bk AR, Tarmanini€E A

(2021) T —FhEEF ARIMA T ANN J7 320 6 3] S far
TR, Bk T HAR AT s T B E . EEIN, BFsETE 2
W25 G PR PR SEBR TG OL, R RB IR FE SR AR R AT R A AR
HIREAESS &, M) 7 eRIE AR se b Rl flan, B
SEN (2022) BER T HEF AR R0 25 14 1 g £y T AR, S
ek 7 AT AR, TR RN, BT LSTM AYEE
W SR AR AL 38 Lo it L AN S s vk 7y Tl B B
TR B R G AT AR

—. LSTM#£EZREIRE

LSTM ( KIEHHEIZM%, Long Short—Term Memory ) #&—
TR R 22 4% (RNN, Recurrent Neural Network ) , %
[T T g P ] P A St R AR A ), %580 RNN R A3
AN AN A I 25 S I B0 A FEE 9 Sl FEE SR A e, 7y LS TMUiied
I8 (Memory Cell ) FI=FTEEHLE] (AT, BT
FgTHETT ) ARCH g T X LR, SRR O AN A 2
BRI HRB A, 104, LSTM ATt fo e s
IR, X E A IR R Y Bl A S R N 0
ik, 55t RNNRIHARPLE AT T L, LSTMAML BB
TR SRHE R, RIS A IS TR )R ORI TS, A
I B = B AR AN G, 1R T — /My LSTM
FATCHIEEH .

..........................................................

> B KGR

LSTM LTI IT, X BT TR AV HAE 2
BATEREE SR, B ThEERFZ P LRTHEE, 10
B TR R LESE R S AR B RS RO ES

B SRAL IR TR 20 v A A0 L, [ I = A THasp L
SedsfiE B REl, A B e R — N AR R AR A -
PR LL(E R EOR B RS, A 4 YU T A @ PR
STHENANNIRTS, 7 1T o Pt A0 MOLR S v oib 215 S5 HH 39 B
RS R o RIS, LSTM AEp—/ MMk e, H T3 3alA
FE, IR TR AT &, R AR e .
ek, BRHDIR AR R B H T TRIVERE BRI o ()P, AATATHE AR IR
FFFI PR AR R, TS . AT g To FHELT
KA

fe=0W;-[hey 2] +b))

i =0 (W, [hey 3] +b)

o.=c(W, [hey ,z,] +b,)

TR €N BT A = FI— MR EZ0R, €l
T tanh R BEAAER
¢, =tanh(W, - [hyy ,2,] +b.)

AANIR A e Rl B T f R T 6 AL, R —
[FI25 HOTRAS oo AMBIEANNARAR € S5 65
a=f0c i Oc¢ (FF5O0FRRTEIH)
ST TP BEECIR S e i H ] 0 AN AR AR e HOTGE (3L
[P
h, =0, @ tanh(c,)

. o0y sigmoid AL, HITTIEALE, tanh J300H ]
BREL, AT AN IRAS T B A AT (L

AR AT EHCR S S5 &, (43 LSTM sEfA 20t
FHEEI AP A0 P IR R R C 2 . SRR IEM L,
LSTM7EALIE 2R AR Lt G S A s M 77 TR R B B H
0, UL AR RO AEIR S A T i PR B AR R . S5 R
PARACIN IR Lt gghing, LSTM A B

=. NS EERA

(—) BuRE 5mabE

ARG T 2EE PIM L7137 1998-2001 4E31 [AIEB 4 (1
SN REREATTHUIREE, HiT 328604400, ARGTFE 3287245,
EWALERAN T RR. SRRt Smgfia— e, Pk
BRI IR D AN AR A0 2[RI . SRR il 258 (23010
SRR, (570%) . SRAESE (4930 45FEAR, (515%) Fnillik ok
(49325887, 515% ) , HTIIZRFIPHE LST M AR AR

21 EE PIM HL 784> F A

Datetime PJM_Load_MW
1998/12/31 1:00 29309
1998/12/31 2:00 28236
1998/12/31 3:00 27692
1998/12/31 4:00 27596
1998/12/31 5:00 27888

20251 049



T#2HAR | ENGINEERING TECHNOLOGY

Datetime PJM_Load_MW
1998/12/31 6:00 29382
1998/12/31 7:00 31373
1998/12/31 8:00 33272
1998/12/31 9:00 34133
1998/12/31 10:00 35232
1998/12/31 11:00 35401
1998/12/31 12:00 35331
1998/12/31 13:00 34582
1998/12/31 14:00 33767
1998/12/31 15:00 33026
1998/12/31 16:00 32620
1998/12/31 17:00 33741
1998/12/31 18:00 36510
1998/12/31 19:00 36783
1998/12/31 20:00 35482

(=) LSTM#&8Y2844

AT 2 2 LSTM W44 S5HA50T s (F] P51 A i ik
friEte, s HREME P Datetime (IR FI PIM_
Load_ MW (&/NETAHEL) o BRE—AMa AR, BE LSTM
B2 F— i R AL S A2 (n_steps, 1), RiEEFS Jon
AR A, T — I 2 e, 58
—J2 LSTM A% 50 NIT, SRH tanh JIHREL, JHRIAISEENS
(73 BBk A s B S 181 Dropout EBENL 2 20% A 25T
DA IR . 8528 LSTM 408 50T, R [Elifa— M
)4 QO Bametk A, R Dropout Edk—H EML I &t 2
N— AT TR, AT HARE,

BERCR i 2 (MSE) fE Rk %L, (HH Adam
P 2B AT I 25, 123N 0.001, @S E AT I L4
n_steps =24 ( FEF it 2 24 /NI 1 E0H TI0I 2R S L/INI 119 A R
i) L AIRORAN 64 IR 509K (epochs ) o N AT AR
IR, el THITIREE (MSE) | FH4iniR2s (MAE)
SVERTEMRRR, YIZRES R T

— s
— waEns

§ 8 B 3 & § 3 &

> B 23)|I4F0MIES 2R MSE iz >[E 31|03 2 MAE #h%

METRIE 2 2z AT LA, ORIMEAERI M . Loss
itz (MSE) 1 MAE {235 B ZRd REgsr N T,
WU CL S RS, WESEAYT Loss Fl MAE AL T
WGrs, b— RIS T IG U BT RAFITZ AL RE ST . RV
T, SAEN SRR B R M B A %, R
RIS A S

050 | ENGINEERING TECHNOLOGY AND QUALITY MANAGEMENT

sEARSENAS Y

> B 4SEIRASATINR St

NI 3 AR TR U R A, AR R R st v
DS, BRI T EE AR MR ENE, FEAES L, B
B (Re%) SESE (EEL) wEYE, WL 7 i
RIS RS ICREHE— 2], R AR T AL IS
[ET Y B Ue BIARAAE, oA S — BRI S IR T TRIR B
RIRTE S B AL X, PRRS (EAE AR D B B MR
SEIMEATE— TN, (BFEREEON PR, BT
WESSLRE P E A, o0 REL T H s R A e
K.

TRRENT

500

- R

400

300

e

200

100

1000 1000 2000 3000

> E5 FRZEND T

B SIRZESAT LA ], B TR 2SR AT,
OEEHRTE O BHE, B KECEHR, SRR 2 SUARRENL LG
A, AEB MR ZEEHTE —1000 MW F] 1000 MW U A,
T BT RS R LR . D RORZE R R R I, (HI
BREUE, W HEORTIERE R R . USRI S F LA T I 1Y
LA RES TR THIN FR

R FCALGE I TP B TR0 75 v, ARSCHEAHTR] p A 4 1ok A
T SARIMA MEBIHEFT AT . A6 A6 g AT DA
LSTM R AE F i G 2000 o i R 20T SARIMA KR,
LSTM MR BEEEIR I & FL A ak e 3, IR RRAE AR T e e
FURAIBIALA, Rl et mIX I CanifA 10 0 60) £
UH BLRTRINAE ST, MR, SARIMA FERURAF AT DUS iag
P, BAER IR KIS 225k, BAE 2R B no
T HAAE I AL

SARINA 5 LSTH

SARINA FME

> [El6 LSTM 5 SARIMAFTURSERIIEL



SEURZERFNA, T LSTM MIRBIR T SR ITIU 77 i il vy
P F BTG SARIMA Jik. LSTM A58 GBS R T A
eI, (SRR REUA 2R RGO TTRE, A2
SIHHIESA I BbR. UhAh, SCIGIGIE T % 7 e AR P Y
SERRAITTEER RO, S REAL BEVRIR R AL T T R

M. ZieE5RREE

ASCHEH T —FET LSTM HIRBIRT R AN T ¥, R T

243t

FAEH B e s A RR IO R AR o SEIR AR IUR,
SREGTINTT AL, LSTM J7 3 fERBIRF7 R TT0N h B H FE i
HOER RIS ETE,  ABAS N REIRIA FEOU AL TR SRR LT S U BOR L
Fr, eI HFERBIF AT BRI TR T RT3

ARG — P 5 SR AEREE, AR AGAE B
REIREEA . BB S 2 R 2L, X REIR AR RIS
HHATOUE, DT AR e R S G N e ) . X —
ik, FEIE— PR R SR R EACE, BT
Iz, RIGHIRBIRAT B AR

[1146E, PIRE, 2. 1. OPTICS, and O. TECHNOLOGY, “H:TF [ B2 s n st el s a8 g ptas,
21 F5tHs, MAS, and 4. I PEBAGRCR,  CThERBGKE, BHRTETRZ E, 7

[3]S. F. Rafique, Z. J. I. G. Jianhua, Transmission, and Distribution, “Energy management system, generation and demand predictors: a review,”

530, 2018.

vol. 20, no. 4, pp. 166-171, 2022.
vol. 37, no. 4, pp. 423-434, 2022.
vol. 12, no. 3, pp. 519-

[4]P. Vrablecova, A. B. Ezzeddine, V. Rozinajova, S. Sarik, A. K. J. C. Sangaiah, and E. Engineering, “Smart grid load forecasting using online support vector regression,”

vol. 65, pp. 102-117, 2018.

[5]A. Gasparin, S. Lukovic, and C. J. C. T. o. . T. Alippi, “Deep learning for time series forecasting: The electric load case,” vol. 7, no. 1, pp. 1-25, 2022.

[6]1. K. Nti, M. Teimeh, O. Nyarko—Boateng, A. F. J. I. o. E. S. Adekoya, and L. Technology, “Electricity load forecasting: a systematic review,” vol. 7, pp. 1-19, 2020.

[7]Y. Yu, X.Si, C. Hu, and J. J. N. c. Zhang, “A review of recurrent neural networks: LSTM cells and network architectures,” vol. 31, no. 7, pp. 1235-1270, 2019.

[8]T. J. A. J. 0. A. S. Fadziso and Engineering, “Overcoming the vanishing gradient problem during learning recurrent neural nets (RNN),” vol. 9, no. 1, pp. 197-208, 2020.

[9]K. Albeladi, B. Zafar, A.J. L. J. 0. A. C. S. Mueen, and Applications, “Time Series Forecasting using LSTM and ARIMA,” vol. 14, no. 1, pp. 313-320, 2023.

[10]K. Xie, H. Yi, G. Hu, L. Li, and Z. J. N. Fan, “Short—term power load forecasting based on Elman neural network with particle swarm optimization,” vol. 416, pp.

20251051



