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An Optimal Operation Model of A Centralized Micro—Energy Network
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(Ji-Hye Lee - Hak-Man Kim * Young Hoon Im - Jae Yong Lee)

Abstract - Recently, new concept of energy systems such as microgrid, smart grid, supergrid, and energy network has
been introducing. In this paper, the concept of the centralized micro—energy network, which is an energy community of a
building group without district heating system, is introduced. In addition, a mathematical model for optimal operation of
the micro-energy network as a main function of an energy management system (EMS) for the micro-energy network is
proposed. In order to show the validation, the proposed model is tested through the simulation and analyzed.
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Fig. 1 Concept of the micro energy network
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Table 1 Input data of energy sources

Building A Building B Building C
ftem CHP | HOB | CHP | HOB | CHP | HOB
Cost

(/W) 140 160 156 170 160 165
Min.
Capacity 0 0 0 5 7 10
(kWh)
Max.
Capacity 450 500 350 200 250 200
(kWh)
Heat rate | 1.25 1.11 0.8 - - -
x 2 MEXEER 9 oolE

Table 2 Data of battery energy storage system (BESS)

Initial capacity | Min. capacity |Max. capacity| Loss rate
(kWh) (kWh) (kWh) (%)
30 10 100 0.05
—— buying price

————— selling price

120 1 1 1 1 1 1 1 1 1 1 1
Interval (h)

a8 2 My A= oA
Fig. 2 Power trading prices
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Fig. 3 Pattern of power load in building
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Fig. 4 Pattern of thermal load in building
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Fig. 5 Electrical energy of building A
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