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Dispatching strategy of an active distribution network with multiple regional integrated energy
systems based on two-level game optimization

LI Xianshan, MA Kailin, CHENG Shan
(Hubei Provincial Key Laboratory of Operation and Control of Cascade Hydropower Stations,
China Three Gorges University, Yichang 443002, China)

Abstract: A regional integrated energy system (RIES) is usually connected with an active distribution network (ADN)
through an electrical interface, and participates in the ADN demand response dispatch. To improve the interaction
efficiency of RIES and ADN, a two-level game optimal scheduling strategy for ADN with multiple RIES is proposed. In
RIES, a heterogeneous energy optimization and coordination scheduling strategy is established to meet the demands of
electricity-gas-heat load of the RIES, and to respond to ADN electricity demand scheduling with the goal of maximizing
RIES benefit. A two-layer game scheduling model of ADN and RIES-coalition is established. The upper layer is the
non-cooperative game between ADN and RIES-coalition, and the ADN guides RIES-coalition to formulate power
purchase and sale strategies responding to the ADN demand scheduling through a time-of-use purchase and sale price
policy. The lower layer is RIES-coalition members’ cooperative game to achieve the optimal distribution of coalition
trading power among members, and cooperation benefits are shared among coalition members based on the Shapley value.
The particle swarm optimization algorithm is used to solve the Nash equilibrium point of the game model, and the optimal
electricity price strategy and the optimal electricity purchase and sale strategy of each RIES are obtained. The results of a
numerical example show that the proposed strategy can improve the peak shifting and valley filling capacity of ADN,
ensure the economy of RIES and the reliable operation of the ADN.
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W e RIESI RIES2 RIES3
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Proa/MW 3 2 3
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GT 7% 40 30 35
/% 50 40 45
agr./(76/kWh) 3.9x107° 3.6x107°  52x107°
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Proa/MW 1 2 2
GB Puoin/ MW 0 0 0
e % 90 85 80
Poax/ MW — 0.5 —
Poin/ MW — 0 —
P2G
a/(t/MWh) — 0.2 —
Cu/(3ET/t) — 90 —
IL .
e/ @, /(JG/kWh) 0.3/0.25/0.2
/)
EL(H1/ .
e @,/(JG/kWh) 0.08/0.06/0.05
PR

FT A2 B RIES i BESH

Table A2 Parameter of energy storage devices within each RIES

% ZH RIES1 RIES2 RIES3
C/MWh 3/2/200(m?) 2/2/200(m) 2/2/200(m*)
Es(0YMW  1.2/0.8/80(m>)  0.8/0.8/80(m’)  0.8/0.8/80(m’)
SOCini 0.1/0.2/0.1 0.1/0.1/0.2 0.1/0.1/0.1
SOCinas.i 0.9/0.8/0.9 0.9/0.9/0.8 0.9/0.9/0.9
zz// 5% 0.1/1/1 0.1/1/1 0.1/1/1
sena! Y0 95/90/95 95/95/95 90/95/95
G Noaisi! 70 95/90/95 95/95/95 90/95/95
des! 0.018/0.016/  0.016/0.016/  0.016/0.016/
(Jt/ kWh) 0.001 8 0.001 8 0.001 8
bes/(JG/kWh) 0 0 0
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