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Stand-alone Wind-Photovoltaic Streetlight system
using Electric Double Layer Capacitor

D.S Kim, B.G Min, JM Park, Y.J Kim, HL Back, GB Cho, B.H Jeong*
Chosun Universitv. KIYOUNG MIDAS*
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Item specification
Rotor diameter 1.17m
Weight 6kg
Startup wind speed 3.0m/s
Rated power 400 watts at 12.5m/s

24V~ preset 28.2V
30Amps slow-blow
#10AWG
Qutside diameter 48mm

Regulator set range
Recommended fuse size
Yaw wire size
Pole dimensions
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Item Symbol Value
Nominal peak power Pmax 144W(+3%)
Maximum power voltage Vmp 30.5V
Maximum power current Imp 470A
Open circuit voltage Voc 375V
Short circuit current Isc 5.10A
Module Efficiency m 13.2%
Maximum system voltage - 1,000V
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Step 1. 71¥ Al2¥ denEeo] 2F
Ve =30[N
V.=26[¥
V o =24 N
Power = PV+ Wind= 350 W]
time = 0. 2{ sec ond]

Step 2. dVe] AA A m& Hepriee] A4
dV=V ,—V in=30-24=6 [ V]
1= average current
Power _ _350
24

[ wax =7 - = 14.59[ 4]
. _ _power _ 350 _

[ min v 30 11.6[ Al
i oag= (292+23) =13[ 4]

dt = 0.2{ sec ond]
C- total stack capacitance

V ax =300 V1, cell voitage=5.5[ V]
WELL of cells = —2% = 5.45 =6
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dt

= - L
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Cell capacitance = 1F o]|B2
# parallel = 13(initially a single string)
# series = 6

c=—LA —o161 7
cell resistance = 0.05 {0]
total stack resistance = 0.05[Q1x6 = 0.3[Q]
_ o dar _ 0.2
dV= X C + ixXR=13[ AIX 0.16 + 26 x0.3
=16.25+7. 8 = 24.05
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