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Multi-time scale low-carbon operation optimization strategy of integrated
energy system considering electricity-gas-heat-hydrogen demand response
LI Tiange,HU Zhijian, CHEN Zhi,LIU Shenghui
(School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China)

Abstract: In order to better promote the low-carbon economic operation of integrated energy system (IES)
and improve the multi-time scale operation optimization management level,a multi-time scale low-carbon opera-
tion optimization strategy considering the electricity-gas-heat-hydrogen demand response and the stepped car-
bon emission cost mechanism is proposed. The stepped carbon emission cost mechanism is comprehensively
considered, and the hydrogen load demand besides electricity-gas-heat load demand is concerned,the three-
stage multi-time scale optimization model for day-ahead, intra-day rolling and real-time is established by
optimizing the adjustability of the gas turbine’s heat-electricity ratio in the coupled equipments. Taking the
minimum of the overall TES operation cost,the carbon emission cost,and the cost of abandoning wind and
light as the economic objective, and the original nonlinear problem is transformed into the mixed integer
linear problem solved by the Gurobi solver. Through the simulation comparison and analysis of the optimi-
zation results under various situations, the effectiveness of the proposed strategy from aspects of promoting
low-carbon operation, giving full play to the flexibility of system equipment and promoting clean energy con-
sumption is verified.
Key words: multi-time scale;demand response;integrated energy system;stepped carbon emission cost mecha-

nism; adjustable heat-electricity ratio;hydrogen energy
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Low-carbon economic dispatching of energy hub considering
flexible ramping product

ZHU Xiping',LUO Jian',LI Zilin',YAO Xianyi',LIU Minghang', WEN Hong’

(1. School of Electrical Information,Southwest Petroleum University , Chengdu 610500, China;
2. School of Aeronautics and Astronautics, University of Electronic Science and Technology of China,Chengdu 611731, China)
Abstract: Under the background of carbon peak, carbon neutral and energy internet, the energy hub has
become an important part of carbon emission reduction. With the increasing penetration rate of renewable
energy in energy hub,it poses a challenge for the ramping ability of energy hub. For that,the dispatching
model of energy hub considering flexible ramping product(FRP) is proposed,and the carbon trading mecha-
nism is introduced into the dispatching model. Based on the carbon emission quota and carbon trading
price, the low-carbon economic dispatching model of energy hub considering FRP is established. Aiming at
the uncertainty problem of carbon emissions in the low-carbon economic dispatching model, the information
gap decision theory (IGDT) is used to simulate the uncertainty of carbon emissions, then the low-carbon
economic dispatching model of energy hub based on IGDT considering FRP is built. Finally,the case study
analysis of IEEE 34-bus system is given to verify the effectiveness of the proposed model. At the same
time, the impacts of carbon trading price, FRP price, expected deployment probability and model avoidance
coefficient on the dispatching results are studied.

Key words:energy hub;carbon trading;flexible ramping product;IGDT;low-carbon economic dispatching
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Table C1 Comparison of operating cost components of three models

% Np
e
PR} R A S FRP JR6: FRP 2
A1 421 827.96 - 217808.13 599 372.36

TR 2 462 277.90 86 894.36 215275.77 598 212.45
462 159.22 82 334.22 212 131.75 595 753.96
A3 461 762.70 79 239.77 212 120.20 595 748.64
461 341.98 76 169.97 212 107.91 595 743.02
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