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Fig.1 Two-layer framework of decentralized coordinated
dispatch for MCIES
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Table 3  Stakeholder interests under different

network constraints
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Table 4 Benefit allocation under different modeling ways
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Decentralized coordinated dispatch of multi-community integrated energy system
considering network security constraints and multi-energy collaborative interaction
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Abstract: MCIES (Multi-Community Integrated Energy System) with multiple communities connected to the
regional EPS(Electric Power distribution System) and NGS(Natural Gas distribution System) can effectively
improve the economic benefits. For multi-stakeholders such as EPS,NGS and different communities, a de-
centralized coordinated dispatch model with two layers of MCIES considering network security constraints
and multi-energy collaborative interaction is proposed. Specifically, the regional dispatch layer is a multi-
stakeholder dispatch layer, in which both EPS and NGS provide energy supply to the community operator
in the condition that all network security constraints are satisfied. At the same time,the three stakeholders
aim at maximizing their respective interests and coordinate the network-community tie-line power. The local
dispatch layer is a benefit allocation layer of communities, where communities are interconnected to enable
additional support of electricity and natural gas with each other. Based on the network-community interac-
tive energy determined by the regional layer,each park participates in the benefit allocation with their own
economic optimal goals by optimizing the internal equipment output and coordinating the multi-energy interac-
tive power among communities. The two-layer analytical target cascading is developed to decouple the
coordination variables. As a result,the master problem of optimal dispatch in each layer is reformulated as
two-layer optimal dispatch sub-problems, which can be modeled independently and solved collaboratively.
Numerical results on a realistic MCIES in Tianjin show that the proposed method realizes the safe and
economical operation of MCIES by considering the network security and the interests of different stakeholders,
and taking advantage of the multi-energy collaborative interaction among communities.

Key words:integrated energy system;network security constraints;energy interaction;decentralized coordinated

dispatch ;two-layer analytical target cascading
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Table Al Technical parameters of community

M e
MT KR I H 1000 kW
WH I K ) 1500 kW
GB k) 500 kW
AC K J) 1000 kW
EC &Kt 800 kW
MT i 3/ 3 33 )3 +200 kW/h
GB ¥4/ ik +100 kW/h
EPS-dl X 46 2k D% 1 IR 1500 kw
NGS- [t [X 1Bk 2% 25 o5 L [R 2000 kW
(IR N R o ) 500 kW
el X i) A8 R AR PR 500 kW
fiti g B A 75 1000 kW
ES R HIR R 0.01
HS/GS (1 fig Sk % 0.02
ES M7/ e 0.98
HS/GS 1) 7/ k0% 0.95
MT 23 a 0.0753
MT 2% b 0.3095
MT 244 ¢ 0.4174
MT 2% d 0.1068
FARS A 9.78(KW - h) / m®

R A2 HETEMN

Table A2 Time-of-use price

It B W HLEAN/DG « (RWeh)'] A HLAYDE - (KW-h)Y]
W I B 1.36 1.08
S B 0.82 0.65
0.28

I B 0.37
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