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Abstract Recently, damage caused by drought is becoming worse and worse due to the global climate
change. To overcome these problems, movable-weir to control the water level has been installed instead
of a fixed-weir made from concrete. On the other hand, it is difficult to operate an existing
moveable-weir because of the high cost of facility management and manpower consumption. In
addition, because most moveable-weirs are installed in power systems, the operating cost and the cost
of connection for power systems increase when they are located in remote areas. Therefore, this paper
proposes an optimal design algorithm and the evaluation algorithm of the SOC (state of charge) of a
lithium-ion battery to replace an existing power supply with eco-friendly movable-power with a power
supply system using PV modules and lithium-ion batteries. In addition, this study modeled a 50kW power
supply system of a movable-weir using PSCAD/EMTDC S/W. The simulation results confirmed that the
proposed algorithm has stable operation characteristics in an independent operation mode and
interconnection operation mode and that there is the possibility of commercialization with a benefits

evaluation of the eco-friendly power supply system of a movable-weir.

Keywords : Moveable-power Supply System, Eco-friendly Power Supply System, Lithium-ion Battery, PV
Modules, PCS, PSCAD/EMTDC S/W, Benefit of Investment Costs
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Fig. 2. Modeling of eco-friendly power supply system for movable-power
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Table 1. Configuration of PCS

items contents
rated DC-DC converter 4[kW]
capacity inverter 5[kW1
high frequency switching
. control microprocessor
Inverter PWM control
semicon.ductor IGBT
device
output phases 3phase 4wire
rated voltage 380/220[V]
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Table 2. Configuration of PV modules

items contents

rated power(F, ,,) 260[W]
open-circuit voltage( V) 38.0[V]
short-circuit current(/,,) 8.98[A]
voltage at Pmax( Vmp) 30.2[V]
current at Pmax(Z,, ) 8.6[A]

rated efficiency 15.92[%]
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Table 3. Configuration of Li-ion battery

items contents
type Li-ion battery
rated voltage 216[V]
battery charging voltage(Max) 237[V]
cut-off voltage(Min) 1971V]
nominal capacity 4.32kWh (20Ah)
configuration 7P60S
charging current (Max) 8[A]
BMS |continuous discharging current 14[A]
cut-off of over current 35[A]
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(b) Switching from independent operation to grid connection mode

Fig. 5. Switching mode characteristics of PCS by S/W
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Fig. 6. Switching mode characteristics of PCS by H/W
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Table 4. Standard facility cost of customer with
electricity supply agreement

(a) Basic Cost of facility

aerial
contents basic cost of facility facility ?Zgiﬁzof:s
(won) W
up to ‘SkW of contract 220,000 421,000
low power for each contract
voltage per 1kW for more than
5kW of contract power 66,000 98,000
high or
extra high | P€T KW for new 17,000 | 35000
voltage contract power
(b) Facility cost per length
aerial facility | ynder
(won)
contents facllity cost voltage gro}"{ld
per length ingle | tripl facility
single | triple | "
cost of |per Im of new low 39,000 |43.000| 60,000
new facility

facility | for more than | high or

per length | basic length |extra high| 43,000 110,000
per 1m of low 5,000 -
additional additional
cost facility for high or
per length | more than |extra high| 10,000 B
basic length
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Table 5. Cost of customer with line lengths

aerial facility cost at high voltage
cable length(m) (unit : 1,000won)
1,000 36,100
3,000 122,100
3,500 143,600
4,000 165,100
5,000 208,100
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