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Abstract

With the ongoing rapid development of distributed energy resource (DER), the DER becomes an
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exciting research field, and many studies worldwide are dedicated to the smart DER and its trans-
action technology. In this article, a newly proposed DER model resolves a problem that is com-
posed of its quality electricity, operating cost and carbon emission of a microgrid; the
afore-mentioned model is constructed with its objective function matrix along with input va-
riables. The model takes into account the system operation constraints thoroughly; the particle
swarm optimization algorithm is employed to solve the above problems. The effectiveness of the
model is tested and verified by simulation results. The results demonstrate that the proposed
model can enable the microgrid to reduce its operating cost and carbon emission, and the model
advances management efficacy of the microgrid operation. In addition, this article studies the
procedure and mode of a smart microgrid participating in energy blockchain point-to-point
transactions. The energy blockchain is expected to further reduce the operating cost of the system
or to profit economically. The above model provides the theoretical basis of the smart microgrid
with a design for optimized construction and operation.
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Figure 1. The schematic shows as follows: on the left a variety of power generation; with en-
ergy storage dispatch in middle; on the right showing economic benefits and low carbon en-
ergy for customers
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Figure 2. This figure shows the architecture of the microgrid, constructs the topology of
power loads, energy storage, grid power
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Figure 3. This chart provides short-term forecasts for a typical day of renewable
sources and load
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Figure 4. This chart shows values of domestic electricity market that includes
the typical market in peak, valley and normal time prices
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Figure 5. Comparison of financial benefits with various methods. (a) PCC of method 1; (b) PCC of method 2;
(c1) PCC of method 3; (c2) State of charge variation of the ES system
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Figure 6. Comparison of carbon reduction with various methods. (a) PCC of method 1; (b) PCC of method 2; (c1) PCC of

method 3; (c2) State of charge variation of the ES system
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Figure 7. Flowchart of distributed energy transactions on blockchain
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