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Combination forecasting model of short-term power load based on multi-dimensional
meteorological information spatio-temporal fusion and MPA-VMD
WANG Lingyun',ZHOU Xiang', TIAN Tian', YANG Bo’,LI Shichun'
(1. College of Electrical Engineering and New Energy,China Three Gorges University, Yichang 443002, China;
2. State Grid Wuhan Power Supply Company,Wuhan 430015, China)

Abstract:In order to improve the accuracy of power load forecasting,it is needed to consider the influence
difference of multi-dimensional meteorological information on power load in different places of a region. In
the spatial dimension,a spatio-temporal fusion method of multi-dimensional meteorological information is pro-
posed,and the Copula theory is used for the nonlinear coupling analysis between meteorological information
of multiple meteorological stations such as wind speed, rainfall, temperature, sunshine intensity and power
load,so as to realize spatio-temporal fusion. In the time dimension,the marine predator algorithm (MPA) is
adopted to realize the automatic optimization of core parameters of variational modal decomposition(VMD),
and the weighted permutation entropy is adopted to construct the adaptation function of MPA-VMD, which
realizes the adaptive decomposition of load sequence. The input sets of long short-term memory(LSTM) net-
work model and marine predator algorithm-least squares support vector machine (MPA-LSSVM) model are
constructed by fusing each component of time dimension and each meteorological information of spatial
dimension, the forecasting results of each component are obtained, the forecasting model corresponding to
each component is selected according to the evaluation index,and the overall forecasting results are recon-
structed. The example analysis results show that the proposed forecasting method is better than the tradi-
tional forecasting method,and effectively improves the accuracy of power load forecasting.

Key words:short-term power load forecasting;marine predator algorithm;spatio-temporal fusion;Copula theory;

variational modal decomposition

(L#% 181 R continued from page 181)

Reliability unit commitment mechanism under electricity market environment
LONG Zhihao',JING Zhaoxia',LIU Yu*,DU Zheyu',XU Yuting'
(1. School of Electric Power Engineering,South China University of Technology,Guangzhou 510641, China;
2. State Grid Shaoxing Power Supply Company,Shaoxing 312000, China)
Abstract: The perfect bilateral spot market is the key to realize optimal resource allocation function in the
electricity market, and the reliability unit commitment is an important means to meet the reliability require-
ments such as intra-day generation capacity adequacy under the bilateral spot market environment. The organi-
zation mode, clearing model and settlement mechanism of reliability unit commitment in integrated market
environment are discussed. The relevant mechanism design of reliability unit commitment in each typical
electricity market at home and abroad is summarized, and the general idea of reliability unit commitment
mechanism design is obtained. The market performance of each reliability unit commitment clearing model
is compared by example analysis. Based on the results of numerical simulation and theoretical analysis,the
suggestions are provided for the reliability unit commitment mechanism design in China.
Key words:day-ahead spot market;safety constraint unit commitment;reliability unit commitment;make whole

payment;intra-day generation capacity adequacy
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1 LRI
MtpuTmSPD PRUC—/—’anaX VieG (C4)
AT ek
Ry~ R+ R — R < AR 4+ R (st — 40 ) +PY™ (14, ). Vi €G (C5)
P2 = RY + RS — R S ARPu —RY" (k1 — ) + R (1- 14, ) Vi G (Ce)

WU /NS R 208 [F 5% A R(A5). (A6).
FAFHUIRES KB ER BT H LR [F % A (A7) (A8).
L EEAL IR LI
P"“X<ZG (RY+R)- ZG,ka[sP"W (C7)
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Table D1 Market clearing performance
LS HLAf (GL/MW-h) R HLRA G
B Fist RUC #f5% i 2% /76
H & fAN S HLAf SN R LR, L e 2 5 AR P47 i HL 3R 0D
GEIMW-)  (GE/MW-h) HITE IR
B 1 270.0 295.4 2.6527 X 10" 3.0709X 10" 3.1147 X 10°(1.2561 X 10°)
— 2 270.0 276.0 2.6665 % 10 3.0703% 10’ 6.4368 < 10*
ZETHL P8
3 270.0 279.2 2.6668% 10’ 3.0711% 10’ 6.8983 % 10*
L 4 268.2 279.2 2.6668% 10’ 3.0514 X 10" 7.2640%x10*
R 1 260.8 295.4 2.6527 %10’ 3.0102% 10" 3.3304 X 10%(0)
FiE R 1 HArHR i 2 260.8 283.2 2.6664 X 10’ 2.9992 10" 4.3164%10°
FUF IR/ 90% . S .
M= 3 260.8 283.2 2.6664 X 10 2.9992X 10 4.3164X 10
Bk 4 256.6 283.2 2.6664 X 107 2.9581X 10" 4.5832X10°
R 1 2453 295.4 2.6527 %10’ 2.9140% 10" 5.0762 X 10%(0)
7 7 5
iR 2 H sk I 2 245.3 295.0 2.6805X 10 2.9160X 10 6.4524X 10
R YNYS 9 .
SR 80% B3 245.3 308.3 2.6818X 107 2.9553X 107 6.3014 X 10°
Bk 4 241.7 308.3 2.6818 X 10’ 2.9234%X 107 7.1125X10°
Bk 1 2453 233.0 2.3493x 10’ 2.8233%107 6.1768 X 10%(0)
7 7 5
Fd s 3 e R 2 245.3 237.3 2.3718X10 2.8367 X 10 8.2249X 10
B 90% R 3 245.3 237.4 2.3727X 107 2.8370X 107 8.3213X 10°
ik 4 241.7 2374 2.3727%10" 2.8051% 10" 8.8158 X 10°
R 1 2453 193.8 2.0646 X 10" 2.7787%10" 7.1384X10%(0)
b 7 7 5
REAE 35t 4 S2i IR K 2 2453 197.5 2.0817X10 2.7913%10 8.6496 X 10
firi/h 79 80% ik 3 2453 1975 2.0826 % 107 2.7915% 107 8.7386 X 10°
Fisk 4 241.7 197.5 2.0826 X 10’ 2.7596 X 10" 8.8392x10°
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