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Distributed Economic Dispatch of Microgrid Considering Non-Strictly-

Convex Cost Modeling
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(School of Electric Power Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: Distributed algorithms have significant advantages in communication, reliability, flexibility, and other aspects, demonstrat-

ing their competitiveness in the economic dispatch of power grids. For this purpose, a multi-period economic dispatch model for

microgrids is constructed, which includes transferable loads and purchasing electricity from the large power grid. A dynamic power

constraint generation strategy based on the Karush-Kuhn-Tucker (KKT) condition is designed to address the issue that current

distributed consensus dispatch algorithms cannot solve the problem of dispatch resource cost functions being non strictly convex.

This strategy can dynamically modify the power constraints in the local optimization process, avoiding the centralized participation of

transferable loads and purchasing electricity in response, and eliminating the impact of non strictly convex scheduling resource cost

functions that prevent convergence of results. Finally, simulation examples verify the correctness and effectiveness of the proposed

algorithm.
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Fig. A2 Forecasted outputs of wind and photovoltaic power
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Fig. A3 Constant power loads
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Tab. A2 Parameters of shiftable loads
LI 4iin) d /KW EX/kWh
Loadl 120 2200
Load2 130 2300
Load3 110 2100
Load4 140 2400

RA3  [EKEMEEMNE

f L o Tab. A3 Prices of purchasing powers from the main grid
- I IR
12 0.6 00:00—07:00/23 :00—00:00
B A1 1335 S MBS 0.7 07:00—11:00/19:00—23:00
Fig. A1 Communication network topology of 13-bus system 0.8 11:00—19:00
KA1 EHHEXRESE
Tab. A1 Parameters of distributed energy resources
R EN e a, b, c, [ pi [ W Ap,/kW (£ E™ ]/kWh [ ;]
SG1 0. 000 65 0.02 10 [100,1 000 ] 200
SG2 0. 000 45 0.01 30 [150,900] 200
SG3 0. 000 55 0.01 20 [100,850] 100
SG4 0. 000 55 0.02 40 [120,1 100] 200
BESS1 0. 000 05 [0,60] [0,500] [0.92,0.92]
BESS2 0. 000 04 [0,70] [0,580] [0.92,0.92]
N [0,200] [0,2800]




