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Dispatching strategy of hydrogen-coupled regional integrated energy
system cluster based on two-level game stochastic optimization
LI Xianshan'*,LI Chenjie'>,ZHANG Lei"’
(1. Hubei Provincial Key Laboratory for Operation and Control of Cascaded Hydropower Station,
China Three Gorges University, Yichang 443002, China;

2. College of Electrical Engineering & New Energy,China Three Gorges University, Yichang 443002, China)
Abstract: In order to promote the local consumption of high proportion of new energy in regional integrated
energy system (RIES) cluster, the strategies of internal consumption of new energy in RIES, complementary
consumption among RIESs and adjustment consumption of hydrogen energy conversion are implemented. A
three-stage stochastic optimization model of RIES cluster dispatching is proposed to solve the key problems
of RIES multi-buyer and seller transaction mode, the efficient application of hydrogen energy coupling, and
the risk of source-load uncertainty dispatching. In the first stage, the RIES new energy power fluctuation
mitigation model based on electric storage regulation is used to improve power quality. In the second
stage, the new energy complementary trading dispatching model between RIES based on evolutionary game
is developed, to optimize the strategy for electricity buyer to select the seller. In the third stage,the tech-
nology of electricity to hydrogen and hydrogen mixing is adopted to absorb the excess new energy after
complementary trading,and realize the hydrogen energy regulation of electric energy time shift and electricity-
to-gas and electricity-to-heat transfer. A stochastic optimization model considering the uncertainty of source-
load is proposed to obtain a dispatching strategy that is both economical and robust. The effectiveness of
the method is verified by simulation examples.

Key words:hydrogen-coupled RIES;proton exchange electrolyzer;peer to peer transaction;evolutionary game;

conditional value at risk
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Incremental benefit allocation strategy based on cooperative game for

multi-stakeholder wind-PV-hydrogen system with runoff hydropower
DUAN Jianan',XIE Jun',XING Shanxi', CHEN Fushan’
(1. College of Energy and Electrical Engineering,Hohai University,Nanjing 211100, China;
2. Jiangsu Engineering Consulling Center Co.,Ltd.,Nanjing 210003, China)

Abstract: Under the research background of promoting the planning and construction of clean energy de-
monstration bases, the wind power, photovoltaic (PV ), runoff hydropower and power to hydrogen system are
taken as the research objects. Considering the economy and security of system operation,the joint optimal
dispatching model with system on-grid electric quantity complementary indicators is established for the goal
of maximizing operation profits. Then, the cooperative incremental benefit allocation model with improved
minimum cost remaining saving (MCRS) method based on the transferred electric quantity is established.
The case study analysis shows that the benefits can be significantly improved through the cooperative
operation when the individual interest stakeholder is operating,and the on-grid electric price of wind, PV,
hydropower and the complementary degree of its on-grid electric quantity have a larger impact on the in-
cremental benefits of the cooperative operation for the multi-stakeholder wind-PV-hydro-hydrogen system.
Moreover, the improved MCRS method is rational and can achieve a balance between fairness and high-
efficiency.

Key words: multi-stakeholder wind-PV-hydro-hydrogen system;short-term dispatching;incremental benefit allo-

cation strategy ; cooperative game theory;improved MCRS method
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ieS
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Fig.E1 Output power of wind and PV of 12-stakeholder
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Table E1 Parameters of hydrogen station

AL
RH372
A3
SR L
HeAR L2
pINR K]

IO Ve-hg/ Pricmax/ Pr/ Emax/ Emin/ th.totall
iR 1%
e (m® M) MW MW m? m? m?
HG, 76 260 450 6 1.6 x10° 2.0x10° 7.6x10°
HG, 74 263 400 1.2x10° 15x10° 5.8 x 10°
HG3 74 264 400 1.2x10° 15x10° 5.0 x 10°
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