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Demonstrative project of deterioration restraint of Lead Acid Batteries
for Stability of Photovoltaic using Charge-Discharge power control
of Electric Vehicle
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ABSTRACT

For the reduction of environmental issues and the depletion of fossil fuels, measures are taken. For example, it is

the market introduction of electric vehicle (EV). EV does not emit pollutants, because using only the electric drive. In

this paper, we investigated to use as the power storage device of EV in the system that has installed solar power

generation equipment. As a result, it can be expected to reduce the impact on the life of the Valve Regulated Lead Acid
(VRLA) batteries by controlling the charge-discharge power value of the VRLA batteries and the EV.
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(a) Pattern 1 (With VRLA batteries)
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(b) Pattern 2 (With VRLA batteries and Li-ion Batteries)
1 VAT AHETIV
Fig.1. System block diagram

# 1  EBREEE OLER

Table 1  Specifications of the equipment

g o Number of
Devices Capacity devices
Bi-directional 206W 1
Converter
PV simulator 10kW 1
Power
Conditioning 10kW 1
System(PCS)
VRLA 15.6kWh 1
Batteries S0Ah
Li-ion 24kWh 1
Batteries 66.7Ah
AC Load 4.0kW 1set
EV Power
System(EVPS) S g
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Ready for
Charge/Discharge ?

Z\J

Calculation of P
¢ The detail of P is Formula_(1)

v

Selection of P,
#¢The detail of P, is Table 2

v

Sending P, to EVPS

A 4

Waiting for 30 seconds

|
P : Charge/discharge power of VRLA Batteries [kW]
P, : Charge/discharge power of Li-ion Batteries [kW]

B2 NE—=2202BFD Y F U LA A EE
FERFERIE 7 v —
Fig.2.  Charge and discharge power control flow of Li-ion
Batteries in pattern 2

K2 VT VLA A EEMIEE R RE

Table2  Comparative table of Li-ion Batteries
charge/discharge power
P[kW] P4[kW]
-3.0< , =-2.0 -2
-2.0< , =-1.0 -1
-1.0<, = 1.0 0
1.0<, =20 1| + : Discharge
20< , = 3.0 p| ¢ Charge
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— N 0 g
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= g
= s . 80% o3
z ¥, py
) : = "
N 3
o 4 M \ 60% 3
| D:SOC(VRLA batteries) 00 —
2 D:VRLA batteries 0%
-3 40%
7:00 11:00 15:00 19:00 23:00 3:00 7:00
Time[hh:mm]|
Fig.3. Supply and demand measurement value curve of Pattern1 (With VRLA Batteries)
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5 120%
E:Li-ion batteries C:Load D:SOC({VRLA batteries)
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— BPV A:Utility w
3 — 100% 2
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=2 | 90% o
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D] : — 80% %
.s 1 | —
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§ - 60% =
-2 T 50%
D:VRLA batteries E:S0C(Li-ion batteries)
-3 40%
7:00 11:00 15:00 19:00 23:00 3:00 7:00

Time[hh:mm]

Fig.4. Supply and demand measurement value curve of Pattern2 (With VRLA Batteries and Li-ion Batteries)
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