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Abstract Recently, studies of micro-grids have been actively being performed due to the installation of
renewable energy sources and ESS, and the demonstration projects on a community micro-grid for
self-energy supply rate are proceeding in Jeollanam-do in Korea. On the other hand, as the installation
of renewable energy sources increases in micro-grid, power quality problems occur due to voltage
variations in customer loads. Therefore, this paper proposes the operation algorithm according to the
self-energy supply rate for the stable operation of the community microgrid. In particular, when the
replacement of energy consumption is 50%, the community micro-grid is operated as a grid-connected
micro-grid. The proposed algorithm calculates the charging voltage and proper introduction capacity of
ESS to overcome the over-voltage and keep the voltage of customer loads to standard voltage. Moreover,
when the replacement of energy consumption is 100%, the community micro-grid is operated as an
off-grid micro-grid, and the proposed algorithm curtails the minimum value of output power of PV
systems to prevent the shutdown of a CVCF inverter when the SOC of battery is more than 85%, and
the energy sinking phenomena occurred simultaneously. Based on the proposed algorithm, this paper
presents the modeling of a community micro-grid according to the self-energy supply rate, which is
composed of ESS, PV system, geothermal source, and CVCF inverter, using PSCAD/EMTDC S/W. The
simulation results confirmed that the community micro-grid could overcome over-voltage of customer
loads with the operation of ESS when the self-energy supply rate is 50%, and the CVCF inverter could
be operated stably without shut down when the self-energy supply rate is 100%.

Keywords : Community Micro-grid, Grid-connected and Off-grid Operation Algorithm, Self Energy Supply
Rate, Grid-connected Micro-grid, Off-grid Micro-grid, etc.
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Table 1. Simulation conditions of grid-connected

micro-grid
items contents
rated 100[MVA]
distribution capacity
substation indi
wlndln.g Yo-Ye-
connection
distribution ‘ ACSR 160 [mm2]
feeder ype mm
coner 750 kW1, 363.2 [kvarl
oad
section A PV system 3,100 [kW]
ESS 550/2,210 [kW/kWh]
CuTt"mer 430 [kW], 208.3 [kvar]
oad
section B PV system 1,500 [kW]
ESS 450/1,743 [kW/kWh]
section C customer 20 kW1, 9.7 lkvar]
load
customer 34.2 kW1, 16.6 [kvar]
load
section D
geothermal 267 kW]
source
customer 350 [kW], 169.5 [kvar]
load
section E PV system 2,000 [kW]
ESS 500/2,000 [kW/kWh]

3 59y vpo]AR 22l PHE 28EE vt
% vlo|Z R EY AlE ol 2712 Table 29
o] Uetd 4= Sith of7]A, CVCF QIHEE HiE g

28 A SOCE 85%°|1, 8 THAAYL
1.8[VIZA QIHE 2o AY9 oF 95%9] &=
%k Aojtt.

o M o

(@)}
—

2

ol



AuA AHES 13 vheP wo|IRTE9] 8 TS| A} AT

Table 2. Simulation conditions of off-grid micro-grid

items contents
battery | Fan8e of operation voltage 408.2 ~ 611.8 [V]
system operation limit of SOC 85 [%l
range of operation voltage 410 ~ 610 [V]
,CVCF rated capacity 500 [kW]
inverter
maximum operation voltage 600[V]
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Fig. 13. Operation characteristics of customer
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Table 3. Voltage characteristics of grid-connected

micro-grid
customer customer 1
) Voltage voltage custome'r customer voltage
SO withour PV | with pv | VoS MR | By propose
(V] V]
A 220.9 233.6 226.5 220.5
B 220.3 2333 226.2 220.3
C 222.3 233.8 227.4 221.9
D 222.2 233.8 227.5 222.2
E 221.3 234 226.6 221.0
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Fig. 14. Operation characteristics of off-grid

micro-grid
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