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Fig. 1. Diagram of a ELY system.
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Fig. 2. 25-Node high-voltage distribution system.
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4.1

Table 1. Simulation conditions.
Rated capacity of substation [MVA] 20
Reference of voltage [V] 6,600
Specified range of voltage [p.u.] | 0.97to 1.03
No. of houses at 1-node 65
No. of houses with a PV system at 1-node 15
No. of all-electric houses at 1-node 20
Rated power of PV [kW] 5.0
Capacity of PCS [kW] 5.5
Target voltage of PCS [p.u.] 1.025
Target voltage of ELY system [p.u.] 1.02
Control dead band width of ELY system [p.u.] 0.001
Operation period of PCS [s] 60
Operation period of ELY system [s] 2
No. of data for 1-day U 1,440

Table 2. Optimization conditions.
No. of iterations 100
No. of dimensions 10
No. of particles 100
Simax kW] 500
Smin kW] 10
ASkrs [kW] 5
Cinst [ X 10%yen] 10
y [year] 10
r [/year] 0.04
oy [/year] 0.1
CrLs [ X 10%yen/kW] 0.1
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Table 3.  Optimization results.
Node number 2 5 20
Capacity [kW] 40 35 60
Investment [x10° ] 16.64
Maintenance  [x10° ] 13.50
m + Cins [x10° 9] 30.00
F [x10¢ 1] 60.14
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Fig. 4. Optimization process.
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Fig. 6. Voltage profile
(i) before and (ii) after installing ELY systems.
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Fig. 8. Consumption power of ELY systems.

Table 4. Wgry and Hgry in each weather.
Weather Clear Sunny Cloudy
Days [day] 33 184 148
Wery [kWh/day] 487.6 325.8 0
Hery [Nm3] 3,218 11,989 0
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