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The Small Photovoltaic power supply using Hybrid
Supercapacitor
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Abstract

The stand-alone photovoltaic power systems are widely used for lighting equipment and CCTV. In order for these
devices to be competitive, the life of power storage devices such as batteries is very important. The characteristic Hybrid
supercapacitor is the high power density and long life. We have proposed a stand-alone photovoltaic power system that
uses hybrid supercapacitor. The charge and discharge characteristics and the internal resistance of the hybrid capacitor
were measured to configure the power converter. A stable maximum output point tracking control algorithm is proposed
even with the change in solar radiation. In order to verify the validity of the proposed system, a prototype was fabricated
and tested using a 18W hybrid capacitor and a 10W solar cell.
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Fig. 1. Charge and discharge characteristic of Hybrid
capacitor and EDLC.
. slo|EE|=E FHIAE % EDLC S

o

4
o

sholma = Aol FuA
B B4 fAE v, S 7
1 ¢717h thee w40
ASNATE W A EHESR, )l Satel &
o e AHE(AV,,)S T Em,
agol JFe
A8 A
7% 29 2. of

_|
==
T':

z;;l. Al 64 A jr,]_
= A(0.5C)¢] T}
lc=2A

Vel

peak) =3.178V
3
Ve{full)=2.585v

Ve[max) = 2.8V
Ve[max)-VRin=2.71v

Ve[min)=2.1a8v
Ve{min)-VRin=2.058v

[min]

0.0 30.0 60.0 90.0 1200 150.0 180.0 2100 2400

Fig. 2.
a8l 2.

Charge characteristic of Hybrid capacitor at 2A.
stolEz|= FHoAIE] &8 EM(2A 05C)

S To

Z7] Z2AHFHA| A H¢to] FAS A
HPAH R KV)7F oF 215Vl A %
37]7} 757 A ZE) D}x}xqmo
7127178 5438 4E
7] 918 o 5E3E 2

—



78

atolar, ol =27k 3.18Velth
5 98 oF mqu A s =

o O

. 1% 29 =&
19 33 2

[mV]  AVe/min
50.0

450
400
35.0
300
250
200
150
10,0

50

0.0
0.0

[min]

200 400 60.0 B0.O 100.0 1200 140.0

Fig. 3.
O3 3

AV, /min characteristic of Hybrid capacitor at 2A.
sto|E2|= HIAIE] AV, /min S4((2A 0.5C)

= o

o} AdAE 57 AE A3}

ANAE NRAG] o) g Age] WEL A(©2)
o} .
AVES‘RDF = ESRDC ’ Idisrharge (2)
vl E 2 144 AeS F48t7] 918l e ol A
SAQC)E WA 2 S AFsgon, Ayts 1
d d(a)t 2, A(2)s A& AT F45%E
19 A(b)eF #rh
[v] [mQ]
3 375
25 37.0
. M 36.5
2 1c 360
2C 355
15
35.0
1 345
340
0.5 25
o 33.0
0 10 20 30 [min] 325
(a) Discharge and stop (b) ESR,.
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Table 1. Efficiency of charge and discharge.

1 AHUAE BEN 28
Charge[W] Discharge[W] | Efficiency[%]
2A0.50) 10.43 9.08 87.0
4A(1C) 11.18 8.83 79.0
8A(2C) 12.21 8.50 69.6
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Fig. 7. Characteristic of solar cell at incremental
conductance and irradiation variance.
O 7. & SEH1 At el w2 EfYMX §Y

ls
ol
i
flo
o
oo
i)
L
v

I 7l AT 0, 1, 2004 B
< 447 P, P, Polth DAL WEte] o3k H
A A= s (AR, ol o7 gl Wg A

G,

N
)

P



80
_ P —P+AP,,
Lo 6)
o P,— P +AP,,
: Vo=W
Vy=V,°0la AP, =AP,,°IH 2 (G)= A6)3%
Fda=
P,—P,+AP,,
Gl_ 1 ph
" ©)
o P,—P,— AP,
: ViV,
A AEFe AT 23, AAkF o)l
e AYWER(Ap,, )0 AAES e
(G+G) P —PF o
2 ViV,
2A(DE ol&ste] Al =93 FFANE 4
2% Avke 29 8 o daper Wsk Al
v Ay 2E4S e r 2P noF,
[W, V, A]
12
g
&
4
: Current
o [sec]
] 10 20 30 an 50
(a) Voltage, current and power at irradiation variance
[w]
|
7
6
5
4
3
2
1
o v

2

4 B 8 10 12

(b) Power vs Voltage at irradiation variance
Fig. 8. Experiment results of MPPT.

a2l 8 EFoEHA Zro] Asdn}

==
==1T

T o

(830)

j.inst.Korean.electr.electron.eng.Vol.23,No.3,826 ~831,September 2019

g Aza7] AaA

AR B A &2 10We] ™, 9000F 2.7V # )
ANE 2718 #4892 FA5Ie] oF 18WhE 1333
o} Az Al A EES Y 99F 2

Fig. 9. Proposed photovoltaic power supply used hybrid

capacitor.
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