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Hierarchical architecture of interaction between park-level and regional energy internet
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Hierarchical collaborative optimal scheduling of economy energy efficiency in
energy internet based on cooperative game
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Abstract: Under the background of considering interaction between the park-level and regional energy inter-
net, the basic framework of interaction between the park-level and regional energy internet is proposed,and
the hierarchical phenomenon due to the geographical factors,scheduling factors and energy management fac-
tors is explained. On the basis of establishing the models of lower layer park-level and upper layer regional
energy internet,the day-ahead exergy efficiency optimal scheduling model of the lower layer park-level energy
internet, and the day-ahead economic optimal scheduling model of the upper layer regional energy internet
are proposed, meanwhile the multi-objective collaborative optimal scheduling problem of energy efficiency
and economy is mapped into the cooperative game strategy. Then,the solution process of hierarchical colla-
borative optimal scheduling based on cooperative game is constructed in detail, and the effects and func-
tions of cooperative game in both outer layer and inner layer are expounded. Finally, the rationality and
superiority of the hierarchical collaborative optimal model and method based on cooperative game are verified
by example analysis and comparison.

Key words:energy internet;integrated energy system;cooperative game;collaborative optimal scheduling;econo-
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Table D1 Main energy conversion equipment parameters of lower level park energy internet
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Table D2 Main energy conversion equipment parameters of upper level regional energy internet
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15 TU 100 6 3 2 0.10
25 TU 70 6 1 1 0.14

P2G 0.65 35 6 2 1 0.20

EB 0.95 24 6 2 2 0.20

GB 0.92 32 6 3 2 0.15
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Table D3 Simulation parameters of the example
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on, =130$. oy =40 $IMW. a2, =0.001 $/MW?
oy =137$. oy =17.7$IMW. o2, =0.005 $/MW?
KR Aw =36.3 $/MW
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Fig.E1 Alliance earnings of outer cooperation game
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Fig.E2 Alliance earnings of inner cooperation game
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