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A study on the influence rule of load forecasting on multi-objective optimal
dispatching of a new-energy grid
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(1. Guangdong Power Grid Co., Ltd. Huizhou Power Supply Company, Huizhou 516001, China;
2. Zhejiang University, Hangzhou 310027, China)

Abstract: The main goal of current load forecasting is to improve the accuracy of the algorithm, and it is impossible to
quantify the impact of different forecasting accuracy on the dispatch of a new energy grid. Therefore, this paper studies
the impact of a different load forecasting accuracy on the cost of a new energy grid and carbon dioxide emissions. First,
the multi-objective function and constraints of the new energy grid including wind-solar-water-thermal power units are
established. Second, the calculation using a particle swarm optimization algorithm in the optimal dispatch of the new
energy grid is discussed. Third, the load forecasting is carried out using a grey algorithm and the prediction results are
given. Finally, the different load forecasting accuracy of a particle beam optimal dispatch is given. The numerical results
of new energy grid cost and carbon dioxide emissions are presented and the fitting rules are analyzed. The results show
that the load forecasting accuracy and the cost and CO, emissions of the new energy grid satisfy the quadratic function
relationship. This can provide a reference for the planning and scheduling of a new energy grid.
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Table 2 Power load forecasting result

B %l%/ T'ﬂjiﬂﬂ/ W %l‘%/ T’ﬁj‘iﬂﬂ/
(10°'MW) (10°MW) (10°MW) (10°MW)
1 33.966 34.017 13 38.476 39.994
2 33.115 39.096 14 39.414 40.07
3 32.764 39.175 15 41.133 40.159
4 33.711 39.252 16 41.811 40.245
5 35.013 39.332 17 4481 40.326
6 37.765 39.417 18 43.991 40.412
7 39.758 39.504 19 43.276 40.493
8 42.429 39.588 20 41.699 40.582
9 41.096 39.671 21 39.636 40.67
10 42.457 39.75 22 38.812 40.751
11 42.896 39.829 23 36.517 40.83
12 41.742 39.92 24 34.128 4091
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Table 3 System cost and CO, emission results

Wi /MW

IhE MW

at different load forecasting errors

BRI 8 BIEA/S —E AR kg
5% 646 530 76 630
10% 702 800 78 820
15% 784 350 85120
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Fig. 4 CO, emissions at different load forecasting errors

x10°
LI

HAsS
S

0.05 0.07 0.09 0.11 0.13 0.15
PITIREE/ Y%
5 AR GFFNIRE T R A

Fig. 5 Cost at different load forecasting errors

oroilee I 4 ZAARHRIR v, R S5 REEE
JEAR Yeose R 0T PRI 22 x H) IR SRS 20T
Veo, =8220x10°x* —=795x10*x + 78550 (10)

Voot =5056x10°x* +367x10°x + 615500  (11)

AL, PR EOBT R LA T 2 B AR AL R B
I, AR Sy IO R 25 5 2 R G AR T A AL
HEBOFAAHI,  RGEA R A HE s b A R 2=
(R3E g N, IF Ha e RO R Mg Ul
Wit o Ay T % 2 3K, R G A R TS
BRI .

RIS B R T AT O R 22 RN, R
G TP 2 ) AR, e Sy T R 22 %
K, REETERALE 2 1 & A BT e IRIE RS
HEEL P AT SEPERN 22 Ve o [RIBE, B fur FIOIIDRS 568,
RGIBAT I BT 5 o AR 4T I A B HE R /S
RZINR o %45 TS e 5 o BT i 45 FAH— 2L
MG UE T A A5 U1 45 A5 3 A
e

5 5t

R T K=K == KO HLALBr eI i M i) 22 H
PROCARR R, g5 TR AP A AR B e MY
PEAC T BE (R AR R, 3 A T AN IR Ay SR 5
X BT REYR L X A A A e IO (K3, 45



-50 -

@ H &R B R

THUETHEEER, IRV T AR o PR 2R &R
GERRAT AR A B, LU S T
DR L VP AL AOFT REDS 2 20% Fi A R DAL T L SR A 2

%

Sk

(1]

(2]

(3]

[4]

(5]

(6]

[7]

e, IR, X AR, AR BET RS UL
ol 22 0 25 1) B AT TN AU 0], #E ) R e GRS 4R
2016, 44(7): 102-106.

MENG Anbo, HU Hanwu, LIU Xiangdong, et al.
Short-term load forecasting using neural network based
on wavelets and crisscross optimization algorithm[J].
Power System Protection and Control, 2016, 44(7):
102-106.

UiitE. & CO2 HHBMMARIZ K KK It
PN, FRIRTTRHCR S 544R, 2017, 27(3): 276-280.
SHI Nan. Optimal dispatch for various types of thermal-
and wind-hydro power with CO2 emission and cost
consideration[J]. Journal of Heilongjiang University of
Science & Technology, 2017, 27(3): 276-280.

o, BEAE A ETRH A i) T A R e A A LA R
WG TN, D RGO S, 2017, 45(5):
73-79.

GU Xi, LIAO Zhiwei. Short-term household load
forecasting based on EMD-SLSTM[J]. Power System
Protection and Control, 2017, 45(5): 73-79.

HUTE. T )RR 21 B £ DXCC FE Sy DA PRI D). R
JIRF# 5 TR, 2018, 34(7): 56-60.

LIU Sheng. Peak value forecasting for district distribution
load based on time series[J]. Electric Power Science and
Engineering, 2018, 34(7): 56-60.

SRES, B, 2P, AF. JLTRIR 2 BRI G A T
TR SE[I]. MR, 2003, 27(10): 39-42.
ZHANG Min, BAO Hai, YAN Ling, et al. Research on
processing of short-term historical data of daily load
based on Kalman filter[J]. Power System Technology,
2003, 27(10): 39-42.

WRid, 55598, 4. SRBOr R SR S O
MR FI]. =W RKa ot AARRLF AR, 2010, 32(3):
37-41.

CHEN Juan, JI Peirong, LU Feng. Exponential smoothing
method and its application to load forecasting[J]. Journal
of China Three Gorges University: Natural Sciences,
2010, 32(3): 37-41.

FEMgEAR. A3 Ar B0 VA 75 VA R 52 1 Y P T o B
FHIT]. WA 75 SR04 B, 2018, 20(3): 24-27.

MU Haizhen. Application of quantile regression method

in prediction of daily electricity consumption in

(8

(9]

[10]

[11]

[12]

[13]

[14]

[15]

mid-summer[J]. Power Demand Side Management, 2018,
20(3): 24-27.

B0, BN, BRAIEE, & RN AR I 25 ) G A
TAF]. W LHORAHR, 2015, 30(8): 225-230.

LI Long, WEI Jing, LI Canbing, et al. Prediction of load
model based on artificial neural network[J]. Transactions
of China Electrotechnical Society, 2015, 30(8): 225-230.
KV, RER. NPEH > T AE R ) AR G
TR S [0, e RV ER R A4, 2008, 13(1):
74-76.

ZHANG Tao, ZU Jianliang. The application of wavelet
transform and regression analysis used in short-term
power load forecasting[J]. Journal of Harbin Science &
Technology, 2008, 13(1): 74-76.

Ve, 48U, 230, 5. T RIS ) KRR
SO S A N ) JR AR T[], b o R A AR
FLEAi, 2013, 40(4): 43-50.

HE Yang, ZOU Bo, LI Wenqj, et al. A chaos theory based
local model for short-term load forecasting[J]. Journal of
North China Electric Power University: Natural Science
Edition, 2013, 40(4): 43-50.

FFE, WALE, ke, S SORF LR A T
Wb N BRG], D RS BB, 2011,
23(4): 115-121.

WANG Ben, LENG Beixue, ZHANG Xihai, et al.
Application profiles of support vector machine in short-
term load forecasting[J]. Proceedings of the CSU-EPSA,
2011, 23(4): 115-121.

s, SRETEL, R, 4% BETHRMEREMZ AR R
g8 S SO0 7 RS ). AT AR AR, 2019, 37(2):
232-236.

GAO lJing, ZHANG Mingli, DENG Xinyang, et al.
Research on multi energy system load forecasting method
based on feature clustering[J].
Resources, 2019, 37(2): 232-236.
. FL ) R G b K S T RO SR D). i
AT R4, 2002, 36(2): 255-258.

GU lJie. Fuzzy methods for medium and long-term load

Renewable Energy

forecasting of power system[J]. Journal of Shanghai Jiao
Tong University, 2002, 36(2): 255-258.

T, WO, BT, B MR RS
L3 S A T e N (0], LR, 2001, 25(1):
49-53.

LIANG Haifeng, TANG Hongwei.

Application of genetic algorithm neural network for short

TU Guangyu,

term load forecasting of power system[J]. Power System
Technology, 2001, 25(1): 49-53.
Trdfefli. JLFH0E PSO-BP 1145 I £ (1) i i L g 47 4



BRI, 55

A4 TG BT REVEE FEL ) 22 H PR DL AL T E T S i A B 5

- 51 -

[16]

[17]

[18]

[19]

[20]

[21]

[22]

TMFSE[T]. 4k 28, 2007, 35(17): 17-21.

QIAO Weide. Study of short-term power load forecasting
based on improved PSO-BP neural network model[J].
Relay, 2007, 35(17): 17-21.

LI B, ZHANG J, HE Y, et al. Short-term load-forecasting
method based on wavelet decomposition with second-order
gray neural network model combined with ADF test[J].
IEEE Access, 2017(5): 16324-16331.

NOSE-FILHO K, LOTUFO A D P, MINUSSI C R.
Short-term multinodal load forecasting using a modified
general regression neural network[J]. IEEE Transactions
on Power Delivery, 2011, 26(4): 2862-2869.

TINZE, Fle, BEW, & AL A H LA 45
A I Ao TN T VA )] W R G R
2018, 46(15): 29-35.

FANG Baling, LI Long, ZHAO Jiazhu, et al. Short-term
load forecasting based on the combination of dynamic
similarity and static similarity[J]. Power System Protection
and Control, 2018, 46(15): 29-35.

LIU D, ZENG L, LI C, et al. A distributed short-term load

forecasting method based on local weather information[J].

IEEE Systems Journal, 2018, 12(1): 208-215.

SULHBA, JEI MG, )0, 4. R REARAL H P A M
FERGC I WA S mr TG 5 5T, W) R 54,
2019, 47(12): 138-145.

LIU Yifeng, ZHOU Guopeng, LIU Xin, et al. A short-term
load forecasting method based on intelligent similar day
recognition and deviation correction[J]. Power System
Protection and Control, 2019, 47(12): 138-145.

SHAO M, JEWELL W T. CO, Emission-incorporated
AC optimal power flow and its primary impacts on
power system dispatch and operations[C] // IEEE Power
and Energy Society General Meeting, July 25-29, 2010,
Minneapolis, USA: 1-8.

PRGBS, Vidlh, RO, . BRI HEREI I MR
i KA BT[], W EEREE, 2017, 35(9):
1347-1351.

CHEN Yixi, XU Jie, XU Guchao, et al. Study on the

maximum capacity of grid-connected wind farms based

on particle swarm optimization[J]. Renewable Energy
Resources, 2017, 35(9): 1347-1351.

[23] LI Han, ESEYE A T, ZHANG Jianhua, et al. Optimal

energy management for industrial microgrids with

high-penetration renewables[J]. Protection and Control of

Modern Power Systems, 2017, 2(2): 122-135. DOI:

10.1186/s41601-017-0040-6.

A, AU, UTAE, A% RSV RNLATFEVER K

CTRL]. LS 3624, 2012, 16(8): 42-46.

ZHU Xianhui, CUI Shumei, SHI Nan, et al. Grey prediction

model of motor reliability of electric vehicle[J]. Electric

Machine and Control, 2012, 16(8): 42-46.

(25] Edkb, Bimess, MARE, & LT REASEHHURM A
TR P b PO, F BRI, 2018,
38(4): 75-88.

WANG Jiye, WEI Xiaoqing, HAO Hanyong, et al.
Distribution network fault prediction model based on

[24]

random forest with grey relation projection[J]. Automation
Technology and Application, 2018, 38(4): 75-88.
CARRION M, ARROYO J M. A computationally efficient

mixed-integer linear formulation for the thermal unit

[26]

commitment problem[J]. IEEE Transactions on Power
Systems, 2006, 21(3): 1371-1378.

Yis HER: 2019-07-22;
E&TE:

XM (1978—), %, mME, TAIF, HRFEAHRHFZ
GABATHHLK]. WP R GIEAT RIS PR S 24

HRF (1981—), H, AH, HEAIAENF, HARITEAHE
) BGABEMNAT. B AHARS; E-mail: dayong811225@
163.com

M (1972—), F, SIAFR R, TZARF QA QA Z 4%
KEFF . REARREALEL DR G TR F.
E-mail: eegrp@zju.edu.cn

f&[E BHH#7: 2019-12-26

(4t B s



	DOI: 10.19783/j.cnki.pspc.190858 
	负荷预测对新能源电网多目标优化调度的影响规律研究 
	dispatching of a new-energy grid 
	[26] CARRION M, ARROYO J M. A computationally efficient mixed-integer linear formulation for the thermal unit commitment problem[J]. IEEE Transactions on Power Systems, 2006, 21(3): 1371-1378. 
	郭瑞鹏(1972—),男,副研究员,主要研究方向为电力系统状态估计、最优化技术及其在电力系统中的应用等。E-mail: eegrp@zju.edu.cn 



