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Abstract

In this study, realize voltage regulation 220Vac + 10% or less, frequency fluctuation 60Hz = 1%
or less over the independent operation and grid-connected operation technologies for power
stabilization relates to the ESS designed and manufactured in conjunction with solar
installations and solar to compensate the output reduction due to the polarization of the solar
module through the polarization prevention technology for preventing the optical module
efficiency is lowered, in conjunction with the BMS inverter efficiency was more than 92%,
more than 90% of the charging efficiency to the target. This study was designed in conjunction
with the ESS solar power plants, grid-connected operation and independent operation,
Peak-Cut, it can stabilize the grid via the Peak-Shifting operation

Keywords: Of|L{Z| Z2F A|AEl(Energy Storage System), BHE{2| 22| A|AE|(Battery
Management System), 72 2 SHA| ABl(Power Conditioning System), =2} ¥ X|(Prevent
Polarization), 424923} (Power Stabilization), Z|CH Z21d ZZ(Maximum Power Point
Tracking)
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Fig. 1 PV Output of Power = Annual output mode
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Fig. 3 PV Output of Power < Annual output mode

Fig. 22 1¥ PV(Photovoltaic)-array 9] W] 7|4 & 233t A-$-olc}, o] REJL HFEEH BatteryQ} 22 4

AR 9 01§ Al Battery7t IHg440] 4= o] 19 PV-array 278 Hd A8 FUAZ 2 Qe 447124
&4 Az offto] SH o= WA %JOW o YL B¢ ATLE Hog FHAT

§310] AR5} A7) 2]2] A1 A Hulo] o] 85 o] e NS o] 4314 BarieryS ST, Helo] 3
29 4% AFo 2R Aee BEUY

2.2 BMS, EMS, AMRZ} A 2H

ESSE©d717]2 42 & QLo Fig. 49 22 o2 7H7] 7]7] & o] F01 4 91T}, PCSE $HAT Hok=ol A Ao g 4]
9] Heg Highsl= A gAjolr.

BMS(Battery Management System)+= Battery 2] Al A} S 4 5F-S He|ol= A]AH o}, 2l 5&2|Y Battery <]
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Fig. 5 ESS configuration in conjunction with solar installations
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Fig. 7 The equivalent circuit
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Table 1 Charging the battery tray balancing

NO A% °C m¢2  Balance Status NO A% °C m¢2  Balance Status
1 3.627 27.05 0.00 Normal 22 3.651 27.05 0.00 Normal
2 3.652 27.18 0.00 Normal 23 3.660 27.28 0.00 Normal
3 3.658 27.05 0.00 Normal 24 3.644 27.05 0.00 Normal
4 3.650 27.18 0.00 Normal 25 3.619 27.28 0.00 Normal
5 3.622 27.05 0.00 Normal 26 3.599 27.05 0.00 Normal
6 3.603 27.18 0.00 Normal 27 3.594 27.28 0.00 Normal
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Table 1 Charging the battery tray balancing (Continue)

NO \% °C m¢  Balance Status NO \% °C m¢  Balance Status
7 3.597 27.05 0.00 Normal 28 3.613 27.05 0.00 Normal
8 3.645 27.00 0.00 Normal 29 3.615 27.23 0.00 Normal
9 3.661 27.00 0.00 Normal 30 3.641 27.23 0.00 Normal
10 3.655 27.00 0.00 Normal 31 3.657 27.23 0.00 Normal
11 3.633 27.00 0.00 Normal 32 3.660 27.23 0.00 Normal
12 3.608 27.00 0.00 Normal 33 3.642 27.23 0.00 Normal
13 3.599 27.00 0.00 Normal 34 3.615 27.23 0.00 Normal
14 3.603 27.00 0.00 Normal 35 3.600 27.23 0.00 Normal
15 3.652 27.09 0.00 Normal 36 3.621 27.28 0.00 Normal
16 3.663 27.23 0.00 Normal 37 3.648 27.14 0.00 Normal
17 3.647 27.09 0.00 Normal 38 3.660 27.28 0.00 Normal
18 3.624 27.23 0.00 Normal 39 3.651 27.14 0.00 Normal
19 3.603 27.09 0.00 Normal 40 3.625 27.28 0.00 Normal
20 3.600 27.23 0.00 Normal 41 3.603 27.14 0.00 Normal
21 3.616 27.09 0.00 Normal 42 3.602 27.28 0.00 Normal

=

43 HdZat

(1) AZEAA 24 Al Smart PV 2HEHY

Fig, 13& A% 742 5ol Smart PV ESS £ S48 243 02 AT 974 &4 A 59 49} 455 249
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Fig. 13 Grid-connected operation when the output characteristics smart PV ESS
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Fig. 15 Independent driving characteristics of the smart PV ESS at 1 kW load
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Fig. 16 Independent driving characteristics of the smart PV ESS at 2 kW load
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