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Table 1 Characteristics of applied PV module
Item Symbol Value
Nominal peak power Pmax 144W(£3%)
Maximum power voltage Vmp 30.5V
Maximum power current Imp 4.70A
Open circuit voltage Voc 37.5V
Short circuit current Isc 5.10A
Module Efficiency nm 13.2%
Maximum system voltage - 1,000V
_ 1,000W/n,
STC 15AM, 25C
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Fig. 2 PV module MPPT characteristics
per form simulation
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Table 2 Applied wind power generation specifications
Item specification
Rotor diameter 1.17m
Weight 6kg
Startup wind speed 3.0m/s

Rated power
Regulator set range
Recommended fuse size
Yaw wire size

400 watts at 12.5m/s
24V — preset 28.2V
30Amps slow—blow
#10AWG
Outside diameter 48mm

Pole dimensions
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Fig. 3 Power characteristics for wind speed
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Step 1. 71% A28 g&v|ge] 4
de,( =30[ V]
V,=26[1]
V oin =24 V]
Power= PV+ Wind= 350 W1
time=0.2[second]
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Step 2. dVe] A4l e st o] A%

dV=V —V .,=30—24=6 [ V]
1= averagecurrent

. _ Power _ 350 _

R i ¥ 14.59[ A1
X _ power _ 350 _

i R =11.6[A]
o= (14.5;11.6) — 13041

dt=0.2[sec ond]
C: total stack capacitance
V o =30 V], cellvoltage=5.5[ V]

WELL ofcells = % =5.45=6

Step 3. C #oll wjg} dViks AE

_dt _ 1 _
C= X av 13[A]><6 2.1[FI]
Cell capacitance = 1F o|2.&
# parallel = 13(initially a single string)
# series = 6

c:%w.w[m

cell resistance = 0.05 [Q]

total stack resistance = 0.05[Q]xX6=0.3[Q]

. dt 0.2
dV=irx c +/XR=13[A]X 016 +26x%0.3
=16.25+7.8=24.05
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Fig. 5 Hybrid generation system circuit block diagram
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Fig. 6 Output voltage and Current characteristics of PV -
Wind generation
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Fig. 7 At load operation Voltage and Current waveform
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8 Charging-discharging characteristics of
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