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Abstract Recently, the necessity of an EMS (energy management system) has increased since zero-energy
buildings have been selected as the new energy industry according to the plan of the Korean
government, which aims to reduce 37% of the estimated emissions of greenhouse gases in 2030.
Although it is possible to install the BEMS (building energy management system) in new buildings
according to the requirement of facility construction, in the case of the existing buildings, it is necessary
to convert HMI or SCADA to BEMS or install a new EMS. Moreover, commercialized EMS tools adopt
exclusive communication protocols of their own company or are operated with limited services because
of poor communication compatibility with the equipment from other companies. This paper proposes
the EMS operation algorithm for peak demand management in a zero energy building and implements
the EMS for peak demand management, which is composed of communication devices, databases, and
user interfaces. The simulation results confirmed that the proposed algorithm is a valuable tool because
the discharge capacity of ESS can be reduced effectively in the SCADA system by comparing it with the

existing operation method.
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Table 1. Characteristics of PV system and ESS

items components contents
PV power generation capacity 10kW
storage capacity 40kWh
ESS efficiency of charging/discharging 92%
maximum charging capacity 90%

Table 2. Measurement data of solar radiation and
power generation rate

time |insolation| mearsued | Time |insolation| mearsued
[hhimm] | [w/m?] |Power [W]|f hhimml]| [w/n*] |Power [W]
10:20 476 1,995 11:00 565 2,439
10:25 460 2,070 11:05 637 2,681
10:30 484 2,074 11:10 677 2,959
10:35 484 2,182 11:15 694 2,994
10:40 480 2,229 11:20 694 3,002
10:45 528 2,263 11:25 698 3,037
10:50 520 2,271 11:30 681 3,093
10:55 548 2,297 11:35 730 3,190
Table 3. temperature reference for peak demand
management
classification summer winter reference
maximum 28T - statute
temperature
reference 24T 24C ~
temperature
minimum - 18C statute
temperature
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Table 4. Discharge capacity of ESS for demand

management
. existing proposed reduced
sections method method capacity
A 9.1[kWh] O[kWh] 9.1(kWh]
B 56.8[kWh] 30[kWh] 26.8[kWh]
C 10[kWh] O[kWhl 10[kWhl]
D 60.5[kWh] 33[kWh] 27.5[kWh]
E 12.5[kWh] 6[kWh] 6[kWhl
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Table 5. Discharge capacity of ESS by considering
environmental conditions

sections existing proposed reduced
method method capacity
A 9.1[kWhl] 4.6[kWh] 4.5[kWh]
B 56.8[kWhl 44.9(kWh] 11.9[kWh]
C 10[kWhl 5[kWh] 5[kWhl
D 60.5[kWh] 50.5[kWh] 10[kWh]
E 12.5[kWh] 12.5[kWh] 0[kWhl]
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