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Surrogate model based operation mode of distributed energy spot market

CHEN Xinhe'?,PEI Wei'?, DENG Wei'"’
(1. Institute of Electrical Engineering,Chinese Academy of Sciences,Beijing 100190, China;
2. University of Chinese Academy of Sciences,Beijing 100049, China)
Abstract: How to maximize the benefits of multiple participants in distributed energy spot market under in-
formation asymmetry environment is an urgent problem to be solved. A novel operation mode of distributed
energy spot market based on surrogate model is proposed,and a modeling method of data-driven day-ahead
market surrogate model is also proposed. The mapping model between the clearing electricity price curve
of distributed energy spot market and the optimal tie-line power curve of each market participant and its
daily electricity cost is obtained without exposing the physical model information. Further,a multi-objective
optimization model for clearing the distributed energy spot market is built based on the surrogate model,
on this basis,the operators of distributed energy spot market can scientifically and fairly maximize the eco-
nomic benefits of each market participant. The case comparison with the centralized scheduling operation
mode based on physical model and the centralized bidding and clearing mode based on piecewise quota-
tion verifies the feasibility and effectiveness of the proposed spot market operation mode and the modeling
method of surrogate model.

Key words:distributed energy;microgrid;spot market;surrogate model;data driven

(E#% 29 continued from page 29)

Energy coordinated management of AC / DC hybrid distribution network

based on consistent coupling association
ZHANG Fan',GAO Hongjun',LI Haibo’,LIU Youbo',LIU Junyong'
(1. College of Electrical Engineering,Sichuan University, Chengdu 610065, China;

2. Sichuan Energy Internet Research Institute, Tsinghua University,Chengdu 610042, China)
Abstract: AC/ DC hybrid distribution network is an important form of future power grid, and its energy
management research is of great significance. A local and regional bi-layer scheduling model is built for
AC / DC hybrid distribution network with multiple sources,and a distributed scheduling optimization strategy
is proposed. In the local dispatching layer, the joint output of renewable distributed energy and energy
storage equipment are considered to ensure stable supply of load, and the optimal dispatching results are
transmitted to the regional dispatching layer. In the regional dispatching layer, independent optimization is
carried out for AC and DC regions respectively,the autonomous operation characteristics of each region are
fully considered,the operation constraints of AC / DC hybrid distribution network are satisfied,and a distribu-
ted energy management method based on consistency theory is proposed to obtain the optimal feasible solu-
tion. Case results verify the effectiveness of the proposed strategy.

Key words: AC / DC hybrid distribution network ; energy management; consistency constraint; distributed opti-

mization
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Fig.AlSolving flowchart of distributed optimal scheduling at regional dispatching layer
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Table B1 CDG power generation expense of each distribution network area
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Table B2 Electricity purchasing price in each distribution network area
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Fig.B1 Electricity price curves of each type of power source
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Fig.C1 Daily power curves of various loads
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Table D1 exchange power between AC and DC area
VAR B ATy /MW Viliding=d SER /MW
DC-AC, DC-AC. DC-AC, DC-AC, DC-AC: DC-AC,
1 0.880 -0.310 0.200 13 0.680 0.680 -0.200
2 0.870 -0.012 -0.012 14 0.690 0.690 -0.280
3 0.990 0.450 -0.250 15 0.610 0.610 -0.130
4 0.750 0.750 -0.260 16 0.540 0.540 0.180
5 0.840 1.010 -0.750 17 0.370 0.370 0.370
6 0.790 1.350 -0.820 18 0.400 0.400 0.400
7 0.510 1.510 -0.800 19 0.490 0.490 0.490
8 0.250 1.820 -0.740 20 0.450 0.450 0.450
9 0.750 1.680 -0.910 21 1.480 -0.510 0.190
10 0.760 1.700 -0.930 22 1.460 -0.480 0.220
1 0.680 1.810 -1.010 23 1.470 0.200 -0.220
12 0.700 1.740 -0.960 24 1.250 0 -0.250
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Table E1 CDG running state
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