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Multi-time scale optimal scheduling of regional integrated energy system
considering wind power correlation
CHEN Zhiying', WEN Buying',ZHU Zhenshan'?
(1. College of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350100, China;

2. Fujian Province University Engineering Research Center of Smart Distribution Grid Equipment,Fuzhou 350100, China)
Abstract: The uncertainty of source and load along with the wind power correlation can make the schedu-
ling results of regional integrated energy system less credible. To solve this problem, taking the minimum
comprehensive operation cost as the objective,a scheduling model of regional integrated energy system with
multi-time scale is proposed. In the day-ahead stage, the two-stage robust optimization model considering
wind power correlation is proposed,and the column-and-constraint generation method is used for the iterative
solution. In the intra-day scheduling stage,the different response rates of cold,heat and power are considered,
and the hierarchical rolling optimization model of cold, heat and power based on model predictive control
is proposed to further eliminate the fluctuation of source and load power. The simulative results show that
the robust optimization method considering the wind power correlation reduces conservatism and improves
economy. The economic and stable operation of regional integrated energy system is realized by using model
predictive control in the hierarchical optimization of cold,heat and power.

Key words: regional integrated energy system; linear polyhedron set; model predictive control; hierarchy of

cold,heat and power;multi-time scale

(E#% 16 W continued from page 16)

Two-stage optimal scheduling of integrated energy system
considering source-load uncertainty
ZHU Xiping,JIANG Qiang, LIU Minghang, LUO Huiwen, LONG Wentao, HUANG Lei
(School of Electrical Engineering and Information,Southwest Petroleum University , Chengdu 610500, China)

Abstract: Under the background of “dual carbon”,a two-stage optimal scheduling strategy for low-carbon in-
tegrated energy system is proposed to achieve stable consumption of clean energy, reduce carbon emission
from energy units and improve the operation economy of integrated energy system. The day-ahead scheduling
considers the integrated demand response to stabilize the fluctuation risk of supply and demand differences.
And it optimizes the energy supply scheme based on the conditional value-at-risk theory to ensure the stabi-
lity of system operation. By building the low-carbon integrated energy system model, the intra-day energy
supply introduces carbon capture equipment and carbon storage device to operate collaboratively with power
to gas process. It will further absorb clean energy while improving the low-carbon and economy of system.
Based on this,the model with the minimum comprehensive cost and carbon emission as the low-carbon eco-
nomic operation objective is constructed. And then,a compromise optimal solution is obtained by using the
max-min fuzzy algorithm. Finally,the effectiveness of the proposed scheme is verified by setting and com-
paring different scenarios.

Key words:integrated energy system;two-stage optimization;integrated demand response;carbon capture equip-

ment; low-carbon economy
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Table E1 Main operation parameters of RIES

ZH Bl ZH il
DG H /1 M/ EBRAE (kw) 20/150 HL i B FR TR L 2 0.95/0.95
MT H 7 /LR (kW) 20/100 At B I R L R 0.98/0.98
GB i 71 N/ ERRE (kW) 30/200 2 il RE R SRR R 0.67/0.75
AC /1T FI LR (kW) 0/200 Mg RE A R/ L IRAE (kw) 10/90
Grid & LR/ LR (kw) -300/300 PG BE R T N LR (kw) 10/90
EC H 77/ LR (kw) 0/100 PAERE R R N LR (kw) 15/135
EB /1 T/ ERAE (kW) 0/100 HLfif AR FC R LD 2 R /B IRAE (kW) -20/20
MT/GB/EC/AC/EB {114 it & %t 1/0.8/4/0.7/4 PAFRE A MBI E T/ ERE (kW) -20/20
B AFRE MBI E T/ ERE (kW) -30/30
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Table E2 Main parameters of objective function
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Table E3 Relative parameters of IDR
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Fig.E2 Equipment output results under different schemes
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Fig.E4 Optimization res
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