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Abstract: The summer maximum power load variation and its correlation with meteorological factors were
analyzed by using the 15 min power load and the daily meteorological data in Wuhan from 2016 to 2018.
Based on stepwise regression and double hidden layer BP neural network algorithm, the prediction model
of summer maximum power load was established. The results show that there is a significant positive cor-
relation between the mean temperature, average maximum temperature and average minimum temperature
and the meteorological load. The correlation between the maximum load on the day and the load on the
previous day is the best. The load on the day is most sensitive to the average temperature and comfort in-
dex in the previous two days. With historical load and meteorological data as joint forecasting factors, the
stepwise regression and BP neural network algorithm have a good simulation effect on the maximum sum-

mer power load in Wuhan, especially on the maximum load of high-level operation caused by continuous
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high temperature in 2018, When the sensitivity is lower than 10% , the positive contribution of the meteoro-

logical factor in the stepwise regression algorithm is less than the negative contribution, and the positive

contribution in the BP neural network algorithm is higher than the negative contribution. But when the

sensitivity is higher than 10% , the meteorological factors in both algorithms contribute positively.

Key words: meteorological factor, maximum power load, sensitivity, stepwise regression, BP neural net-
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Fig.1 Wuhan daily maximum power

load from 2016 to 2018
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Table 1 Correlation coefficient between Wuhan summer from 2016 to 2018 meteorological load and meteorological factors
4 Hty  FRE/C o EmARR/C BRI/ C xR/ % Bk /mm F RS h R/ (moe sT ) ARERE B
5 0.61" 0.61* 0.37* —0.24 —0.14 0.32* 0.12 0.61*
6 0. 44 0. 88" 0.59 " —0.30" 0.36* 0.32" 0. 60" 0. 46"
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Table 2 Parameter statistics for forecast model of the summer maximum power load in Wuhan
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(a) stepwise regression, (b) BP neural network
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R HL 67 A S T B X B AR R (3)

£33 W8 ERNEFRARNAFTIAFURSKER

Table 3 Wuhan summer maximum power load fact, forecast load and meteorological elements in 2018

i/ sehrfafs  BONGELEID /MW B BP # &M% /MW LS REs B85 #HE Bk H R&
A-H /MW FEAY 1 FEAY 2 B 1 B 2 W/ C M/ C /C /% &/mm  /h
9-6 7688 7937 9338 6909 8970 24.7 28.8 21. 4 81.5 13.5 0
9-5 9368 28.1 34.0 23.5 76.0 0 3.7
7-5 8486 8697 10163 8066 10664 26.2 31.6 24.6 94.0 74 0
7-4 10196 30.4 35.0 26. 8 82.8 0 6.5
531 5948 6165 7146 5581 6561 20.2 22.7 18.1 92.5 24.7 0
5-30 7169 21.7 25.3 19.2 88. 8 8.0 0
9-21 6893 7294 8319 6416 8293 22.2 26.5 19.5 79.3 1.0 3.4
9-20 8346 26.0 30.9 23.3 80.5 0 0.5
518 7307 7776 8747 7253 8689 26.5 29.0 22.4 81.5 33.3 1.0
5-17 8775 30. 6 35.4 28.3 66. 5 0 8.5
818 6814 7565 8416 6965 8294 26.3 28.8 23.2 82.0 6.7 0
8-17 8443 25.7 30. 4 23.9 86.5 5 2.0

TE ML VIE R 0 R Y H AT 1 d SRR U AR AR R .

Note: Bold and normal fonts represent the power load and meteorological elements of current and previous days,

respectively.
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% 5 46 45

GEitaE T AR 1,9 A 6 H Z MK, 5 5 B
W TR, e RAfaEr 1 d FRET 1680 MW, %
WEoh 17.9% . TE2%5 5 T HCA S0 R F A Al 1
A5 B R BP 125 (24 J7 2% 169 000 9 1 2R 40 ) A
96. 8% .89.9% . HAEALH & T4 6 fof A F [ B
R 2w, B [ E 3 8 1000 o AR A R 78,500 .
I BP i 22 £ J7 s () 000 o i 2% Ry 83. 3 %6, i
WER A AR TR 15 Al AR AR o A7 2 A A R AE
AL, S5 B A L g ey AR S L TR
KB,

by i — 25 T I ARG R X 7 g T 1 5
S| 3 NARES 38 AR 0 T R 7 (R 7R 3) 45 HE 1) 2018
R R KM i fer, A5 R AN ER 4 s, BT 2,
A [ A F1 BP 44 25 5 28 T AR X 15 22 76 5 %6 LAY Y
A R 50, 9% F1 45, 8% 7E 2% LAY 5 HE 4 )
R 24.2% 18, 9% s {HA AL 3 v, 3 4 [l 15 F BP #48
IR £ T 14 e A B A AR R 25 43 B /N T 5 %0 226 1)
7 Lz /N AR 2, Il 2 Bl A7 AE SRR AR, 3R
HH L Bl DA D s A4 A o TR PR T L DA T 3 S T
Fi P 5% R g A7 T 0 A

x4 208 FERNEFTRARNGEMNURENSH LT

Table 4 Parameter statistics for forecast model 2 and model 3 of Wuhan summer maximum power load in 2018

s FFT o 15 22 T 457 2% S 14 % B AR X N b
IE ik NP AT ek Toe mess 0
Wi 2 e ANE| 24.2 50. 9 6.3 23.5 0.92 65.5
BP #1244 18.9 45.8 7.1 25.7 0. 90 71.9
Wi 3 O AEE| 2.6 6.5 13.3 23.5 0.96 122.8
) BP #ifr g W 2% 9.8 18.3 12.8 27.6 0.92 142.8

5 ZiSitie

FIF 20162018 4 2RI & 2 e KL Ty 17 o7 4K
Pt B RIS 4 98 ), 36 F 3% 25 11U 1 BP pf 48 ) 4%
Sk R R T s 2 A KA ) AR A A TR AR T ()
B EAT T ARG R X e g T 1) SRR 4 AT
FELEWT .

(D EBRT KB bR G, RIE 2R 4 0
5 5 e AR B (R AR B BT I B R A0 A
SR B R O BB R T 2090 ~ 40005 1E HE
1T 28 H d R Iy B fap T 58 b, 0 B R 1R
E SR CRARIEN R NG WA R i

ORE M E5REREEENEMELR, 5F
Pk B L die e U B AIKOR BE Y A OG R A i ok
0.78.0.76.,0.64; H MA % 55 0 A7 AEFE
MIEFM R KER. SHERIZLAMSH 1 d &K
S AT AR e R R BT 2~7 d WA R R KA
ST Y H B R B A PR s . P
PR SEE R 1 d W s F 5 S H ok
G T R DG M B TS LA R B R
- 359 AH 5 28 TR S

(3) M 20162017 4F [ B 45 R F . & [0 5
BP i1 2 ) 28 Y500 1) S K FL g 70 A R DA R A b UL
S BRAE B AR AR RRAE o T 8 1 A T A T A AR A
L AR T B R 2R g KR ) A 32 T 8 Y
SR PONEE N WA R N (OR 37) R AR R E R TR L)
Z1H , M 2018 AR TN 25 G, DI Rh ik T B AT A

1 2018 A iR B 25 5 K HL g 07 g LS50 00 o iy 24 L
KT 20162017 4 MG L5,

(DR G F X e K7 B fif MSse A 10 %0 LA
NI R 35.3% .1 10 % AN Y 5 Lt 2l 56. 2% 5
MSyp A IE ) 10% DAY 5 H o 42. 5% . 5l 10%
DI 5 el 40, 5%, MS 16 10% UL F 5 1,
MSsH 8. 5% s MSup Hl 9. 2% 5 2 B HUSZMEAE 10%
Ph BB SO R 0 32 s L g R e TR B A OE Y

A SCHEWFFE o SR F 25 6 2 2= 5 K ) A s Y
AR Tk ok B AR R U (AR M 5
b 530 I T L i v ) BT X R AR SO AN AL
RGN E S, REX 2018 7 15 HE 8
H 15 H X — e85 i 2 72 v ds K H g 67 far i 350
SERBAT . (Hi Ty fr AR R 2 e, &
TN 20 i R AR B S 6 B K g A7 ey B it 5 [
SRR I B FEAR AR 2 R R H g A7 A S0 ) R
Mo ELREATFILE FR T, KK
E— 2 TEAFZ i 3G R X0 H g A7 g 99000 g A U
PE AR B URBE 2% 2 R BUE 3 B N T B A5 SE i
T o B v AR TR () TR L U0 S Ry R R v A s AT
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