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Abstract: The participation of flexible load in the optimal scheduling of new power system has a significant effect on improving the
consumption capacity of new energy, but the potential of flexible load has not been fully explored. To solve this problem, this paper
presents a day-ahead and intra-day optimal scheduling method based on source-load prediction. Firstly, the sparrow search algorithm
is used to optimize the convolutional long-term and short-term memory neural network ( SSA-CNN-LSTM ) for day-ahead and intra-
day power prediction of new energy and load. Secondly, according to the characteristics of flexible load and the flexibility of demand
response, the load is divided into different types, such as shiftable, transferable and reducible load. The day-ahead and intra-day two-
stage low-carbon environmental economic dispatch model of source-load interaction is constructed with the goal of optimizing the
system operation cost and pollutant gas emission considering the staged carbon transaction cost. Finally, the improved multi-objective
grey wolf algorithm (MOGWO) is used to solve the model. The example analysis shows that the total cost of the flexible load clas-
sification is reduced by 8. 6 %, the pollutant emission is reduced by 4. 1 %, and the new energy consumption capacity is increased by
4.2 % compared with the traditional method. The uncertainty of new energy and load response is significantly reduced in multiple
time scales and the low-carbon environmental and economic comprehensive benefits of the new power system are improved.
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Fig. 5 Power prediction diagram of flexible load
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Tab. 1 Day-ahead scheduling results of each scenario
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Fig. 6 Day-ahead stage scheduling results of scene 1
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Fig. 8 Day-ahead stage scheduling results of scene 3
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Fig. 9 Day-ahead stage scheduling results of scene 4
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Tab. 2 Intra-day scheduling results for each scenario
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Fig. 10 Intra-day stage scheduling results of scene 1
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Fig. 11 Intra-day stage scheduling results of scene 2
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Fig. 12 Intra-day stage scheduling results of scene 3
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Fig. 13 Intra-day stage scheduling results of scene 4
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Tab. 3 Evaluation indexes of four prediction models
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Tab. A1 Thermal power unit parameters

B Ik fie/ o WA F M a/b e, BoME LS DR
% H /MW H /MW WA (ETE-MW(FETT-W TS Il (MW-min)  /(c-MWh™")

1 455 200 4500 0. 000 48/16. 2/1 000 6/6 50 0.9

2 455 150 5000 0. 000 31/17. 3/970 5/5 50 0.92

3 130 30 550 0. 002 00/16. 6/700 5/5 25 0.99

4 130 25 560 0. 002 11/16. 5/680 5/5 25 0.98

5 162 45 900 0. 003 98/19. 7/350 5/5 25 1.02

6 80 20 170 0. 007 12/22. 3/370 33 18 1.05

7 85 25 260 0. 000 79/27. 7/480 33 20 1.06

8 55 10 30 0. 004 13/25. 9/660 1/1 15 1. 12

9 55 10 30 0. 002 22/27. 3/665 1/1 15 1.15

10 55 10 30 0. 001 73/27. 8/670 1/1 15 1.1

RA4L EBTRER

W 435 NS
RA2 RENENERIHESH Tab. A4 Peak-valley time period table

Tab. A2 Pollutant emission parameters of thermal power units
00:00—- 02:00— 03:00— 09:00— 10:00— 13:00— 17:00—
MU S a, B, 7 £, A, i BE

! ! 02:00 03:00 09:00 10:00 13:00 17:00 00:00

1 0.0312 —-2.444 103.3908 0.5035 0.0207 : — - — — —
Xar Mg FB M PR mig FR mig
2 0.0312 —-2.444 103.3908 0.5035 0.0207
#
3 0.0465 —-3.9023 320.0056 0.5163 0.0214 RAS SHE
4 0.0465 -3.9023 320.0056 0.5163 0.0214 Tab. A5 Parameters list
"
5 0.0344 -3.8132 320.0056 0.4972 0.0200 AR 1 B
KA ST A AR 2280/ 2558 - MWh 40
6 0.0465 —-3.9524 320.0056 0.5475 0.0234 SRR (%f _1)
FOLAETNA £ 50/(9EI0-MWh ) 40
7 0.0465 -3.9524 320.0056 0.5475 0.0234 S e y
P P B 2 HE e PR B/ (- MWh) 0.76
8 0.0470 -3.9864 360.0012 0.5475 0.0234 o e s e .
FI 7 B SRS 6 f7 2 (0 A M2 8 (2678 - MWh) 20
9 0.0470 -3.9864 360.0012 0.5475 0.0234 L Ty ——— ’s
10 0.0470 -3.9864 360.0012 0.5475 0.0234 AT G 2 B 2 B (98 - MWR™) 30
- H P TSP B i B b3 2 0/ (3576 - MWh) 25
RA3 MIEEREMER A e
) o ) H N ] 56 £ fo 6 A M R0/ (S50 -MWh ) 30
Tab. A3 Price demand elasticity matrix A o ) o .
H PN ] R £ g B M R U/ (S50 -MWh ) 35
+ L /N N7 P ‘El“mﬁi . ™
ks fis TE s WHEH A B B 0.1
fres ~0.20 0-20 004 S 5 B KB /% 25
TB 0.20 —0.20 0.02 RS 5 AT/ (S TE - 0) 14. 286

A 0.04 0.02 -0.20 PDR R HL /(3596 -MWh ™) 57. 14




