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Table 1 Parameters setting for economic
and social development indicators

¥ e sl 2 s
o 3k e 2 Vv
GDP i o vV
3E/IPN VvV
DN vV
CPI i vV
A% vV
Pl S Er vV
Ji o vV vV
ki) [2373]IPN vV
i Lk JJi o vV vV
= RER R IN vV
AL o 1 i o vV vV
s vV
AEI R R R vV
A vV
9% GDP T S Vv vV
REFE [G3EHI PN vV
WS 7 s e Vv
¥ s S3ESTIPN vV

S

TV RS IO A A

a. TR 1o IR T, 2P 2 17 AR
P, 22 PR A F ek 3h Jy e b, AR T
GDP .CPI.PPI AH L 2012 & 2015 4/ e H#h B
FAZE ;s 7 FTE G LR R o WA, = A R R
BRSO E , AHg ] SCRE A BOR IR BE 3 &
TRz O A T REIHE TARRAELE, %
JEAR TR B S AR 3 5 AT o

b. i3 2. FEIRVEA LB EBE SR LAR
(2012 % 2015 48) A M DA H B L4544 |
Ja SRS REDIHENS DU, PR 15 U A R i R (i He
PANIREE N B s

c. 1§35 30 TRIRMERT , BT RIEAK R, I
I, HSE B 5 R 5 A3l SR A
WAL , =7 FITH B (0 Sh AT AN 38 5 FH L 4544
T REIHEREA LR P s
3.3 HREGAFEHRINERESR

AR SCAE S A ST Fi g AT I 2545 9 A PLS
A S Mk R LU S o RS T
PEOM AT A3, B S, Tl X R g B er B R I
PR SR B9 b7 s B ( R 2R+ — 307 Wi Al B
AT BT O B BBt ) , AT PLS g 57 6 i 5 8
M PR 2% 1) S 2R A TR, R o e £ A 2 1) 2 LR AEE 5
FOR e TP X R S WAL, LIAR XS 5
IR AR I T A F LR REDSHE H AR o 2
fil, B2 AN ] B9 B0 A 57 %SG i, B S HUR
A PLS 58, SRAG A [ 5 F #4430 ey 974
iR o METUHEZ AN 2 B

K

FRA A oy S R R 26
Fehr by R g

!

R ol

BlipsiE L

T S B
B2 BT PLS MBSO IEMHKE A A& E

Fig.2 Medium and long term load forecasting model
based on PLS and scenario analysis method
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Table 2 Economic and social indicators of Zhejiang

province during 12th five-year plan

A x/f¢t X X3 Xy Xs

2011 32 363.38 100.00 100.00 0.779 0.215
2012 34 739.13 102.20 97.30 0.763 0.231
2013 37 756.58 104.55 95.55 0.752 0.241
2014 40 173.03 106.75 94.40 0.756 0.237
2015 42 886.49 108.24 91.00 0.742 0.251

R/

Ay X/ TG x7/ W ({2 kW-h) /%

xg/f2, m?

2011 30 971 0.551 24 940 3 116.91 10.49
2012 34 550 0.520 23 967 3 210.55 3.00
2013 37 080 0.494 24 565 3 453.05 7.55
2014 40 393 0.469 26 958 3 506.39 1.54
2015 43 714 0.457 26 841 3 553.90 1.35
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Table 3 Variance inflation factors of independent variables

x5 PLISARMEHRERRE

Table 5 Verication of fitting accuracy for PLS equation

e RUAH .

gy SRRSO RS o
2011 3 116.91 3093.22 -0.76
2012 3 210.55 3262.04 1.60
2013 3 453.05 3404.61 -1.40
2014 3 506.39 3 460.62 -1.31
2015 3 553.90 3 547.38 -0.18
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Table 4 Economic and social indicator setting of
Zhejiang Province during 13th five-year plan

y =-0.3119x, +600.908 3x, — 383.010 7 x, —
0.387 7x, + 0.137 5 x,
e 4 i 1 MRS IR AR (16) 18
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PR
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Ay 15 xl/’féfﬁ X, X3 Xy
2016 1 45 888.54 109.50 89.10 0.726
2 45 674.11 109.43 88.91 0.734
1 49 100.74 111.08 87.30 0.710
2017 2 48 642.92 110.53 86.87 0.725
2018 1 52 537.79 112.41 85.55 0.702
2 51 804.71 111.52 84.87 0.716
2019 1 56 215.43 113.54 83.74 0.694
2 55 172.02 112.41 82.92 0.708
2000 1 60 150.52 114.33 81.82 0.679
2 58 758.20 113.20 81.01 0.700
EV x5 X/J6 x/M xy/f0m
1 0.266 47 887 0.432 26 199
2016 2 0.261 47 648 0.437 26 734
2017 1 0.277 52 196 0.413 26 094
2 0.271 51 937 0.417 26 627
2018 1 0.288 56 894 0.386 25 990
2 0.282 56 611 0.398 26 520
2019 1 0.299 62 014 0.361 25 886
2 0.294 61 706 0.380 26 414
1 0.311 67 596 0.345 25 782
2020
2 0.305 67 259 0.363 26 308
43 I PIS FESHTNER

MG LR 2 19/ PLS KRS D B, LAH VL4

Table 6 Results of electricity consumption forecasting

based on least-square regression method

B SR
A A A it
2016 2 397 2019 -1 863
2017 1 349 2020 -4 059
2018 -89

Hi% 6 Wl A, BRI T A% GE Y fe /s — o (a1 15
L REE A B 10 fr 5 O R R A R R 5 L (H
Je P HC A7 B far T I, 45 B9 25 R+ AT
FELCREMH T AE, XERERAEGE RN
e [ U7 3 AN BE A 280 ifk R A2 i 1Y) 22 TR 5GP ) AL
ANBE TR I DR UE BE 5 B AH S A2 4, SUR AT REZ Mt
H AR AR v fiy DUAE 70000 3 e rh Rl B 2
BORBRZE . M0 PLS Wi i 45 B 32 00 , 450 1 ot i
P 1 I — A,

B2 4.2 WSS RS RBUE EIUA PLS JF
FEEC(1S) GBI + =107 WY a2 A7 14 e o
W7 PR o

R HNIE“T=RVHEZRFEREETNE

Table 7 Forecasting value of electricity consumption of

2011 2= 2015 4 {4 F p e S HL 52 i PR 36 48 A 00 0
Feml, #E7 PLS HAEUNT
y=20988.7 + 19.5x, + 17.8x, - 3 741.4x, +
2710.7 x5 - 2351.3 x,
Horpy FAEH R ({2 kW+h)
iz HE0(15) #14 2011 F 2015 4R H HL &, 1K
IS BRALARE B, IR 5 R .

(15)

Zhejiang Province during 13th five-year plan

1 52 3
O WIME ME WIIE EEY WIE Mg
(2kW-h) %  ({LkW-h) % (fLkW-h) %
2016 3699.11 4.28 364171 2.66 3577.69  0.85
2017 383081 3.56 373354 252 364733 195
2018 3949.41 3.10 382293 239 371420 1.83
2019 406024 2.81 3909.96 228 377844 173
2020 416895 2.68 3994.69 2.17 3840.17  1.63
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Table 8 Results of electricity consumption forecasting

for different methods

AN WPE PSR CM(1,1) KR

X

Ty I R
(LkW-h) %

wNfE, W
(LkW-h) %

BN, g
(fZkW-h) %

2016 3736.69 5.14
2017 3 870.00 3.57
2018 4 008.07  3.57
2019 4 151.07 3.57
2020 4299.17  3.57

3618.79 1.83
3681.69 1.74
374459 1.71
3807.49 1.68
3870.39  1.65

3706.92 4.31
3 824.46 3.17
3945.73 3.17
4 070.84 3.17
4199.92 3.17
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Medium and long term load forecasting model based on partial least-square

regression under new normal economy
WANG Yanling, WU Mengkai
(School of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China)

Abstract ; The medium and long term load forecasting faces problems under the new normal economy, such as S
shape load trend ,few dependable data sample,etc.,and the accuracy of traditional forecasting method is limited , for
which ,a medium and long term load forecasting method based on partial least-square regression and scenario analysis
method is proposed. With the combination of macroscopic view with the microscopic view, a hierarchical index
system of factors influencing power load is built from three macroscopic aspects of new normal economy ,i.e. speed,
structure and driving force. The partial least-square regression method is adopted to obtain the relation equation
between power load and its influence factors. According to the characteristics of economy and power development
during the 12th and 13th five-year plan, the scenario analysis method is adopted to set up several scenarios and
corresponding parameters,and different load forecasting results under each scenarios are obtained for reducing the
forecasting risk. The proposed model is applied for forecasting the yearly electricity consumption of a province during
the 13th five-year plan,and the comparison with the forecasting results of existing sophisticated methods and official
data verify the effectiveness of the proposed model.

Key words : new normal economy ;medium and long term load forecasting ; partial least-square regression ;scenario a-

nalysis method ; models



