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Analysis on Operational Characteristics of PV-SPE System
by a Novel MPPT Control
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Abstract @ In the newly developed control method, the current flowing into SPE cell is the only
one considerable factor. So, the structure of control circuit becomes simple and the
manufacturing cost of the control device decreases. In conventional power comparison MPPT control
method, however, a voltage and current coming out from PV cell should be feedbacked to chase
maximum power point at every moment. Then, the structure of control circuit becomes so complex
and the risk of control failure is much higher than the novel MPPT control method.

Therefore, PV generation system by a novel MPPT control method is especially operated much more
safely in case of a huge system, because the voltage coming out from PV-cell is not needed to be
feedbacked.

In this paper, the PV-SPE system was actually manufactured based on the simulation model of
PSCAD/EMIDC program and the results tested were shown. Authors are sure that it is the most
useful method to maximize power from PV to SPE with only a feedback of SPE input current.

subscrip Hugatd FaAMze] 2&4¢ Fdsted 3

P

o HZ AAY duxdes g JE F

MPPT : maximum power point tracking AdUAE Ad2HAS o828 ANANEAY B
ov Photovoltaic % A4 ARAA Fo) FFo2 A F2

SPE : solid polymer electrolyte 0 o= ¥ =
MIC : maximum input current & SIS B Ao diddn. oo 2

A PV-SPE A2RE AP ¥ AAAT BE

AR AARL vigoz & A= WPPT Aol

1.ME & ALsRT ool "I APATRE s1&e

NPT Aloli3h ¥ ¥ A st} LiERASIT. (1-4]

2 479 7|23 uFo] He vlYgF 24

Al2"3 SPEE o] &3F FAARAAE(0]d}

PV-SPEA| 2¥)& BjYF LA 2L o] 85ld

ABF pEol Folstn FA Edol Hon, Tel : (0552813150 Fax : (055)281-3150

ARG T3 yA, FIAAAY AU Y, 2 2) F4usa

1) e

E-mail : kimmin0719@changwon.ac.kr

3 BAAHHQA LR FrouyAE At E-mail : paku@ichangwon.ac kr

e diAYF el o] A"l 4 &L H Tel : (055)281-3150 Fax : (055)279-7519
4 9 ANAL FFYoRA TN 1A Y FuAEw

OB} A (SPE) Ala®o2 U= AEE E-mail : yuik@ichangwon.ac.kr

Tel : (055)281-3150 Fax : (055)279-7512

- 121 -



BoFd A2~ A J+ d%ﬂ whal ) 3}
= Vi 5A4ag=zE 7}X104 T A 2HS
w7l 93l De/bc ﬁﬂ%ﬂ v& M Aoz}

P
Doty e i o _MpeT
(Maximum Power Point Tracking) | °]8

ol g3 B#AAT7F I Foll ek

2.1 7|&¢el MPPT Hof

71&9] MPPT zﬂ W F aA z
A HALAAE o] waog
R 1431517%‘& EH

=L }

s
j,}___ Hlo

f=1

['_u
iR
z
El
%
Fu

2 ox S PN N b Mz do 8 2 £ R S -

2
i)

_\:
2

¥
o 32

4
L o

o

E-)

L o

=)

gt

?L

O

i‘)

o

2&

;RSL .

) I

L2

g aEy

12 flo”
"Jﬂro R
_9.)‘“[“1‘5.;{){ m [‘E‘

2B

2. d% o

O ng o4 nl oX
rir o rlr 2 o

Cﬂi’jr o}m‘t} :LEM 2 gA %
A5 o} glo] 4 HAHe Y& ulx
Aol A} [5] olﬂ 4, 71€2 MPPT A
2} Aolgo] WY 4T WL M3
o] Alalo|t}, ofo xﬂx = =g 4 gl
Asle A G4 Ho 8L FHEEx
1}e) s=wg v
A g ZE N2

Aok

]

rr

oy
T
o

(NacA

=)
-5

»—]

2
2
i3
o
2,
22

o]
o

DCDC SPE
Converter AA Cell

Feedback .
Z

Cuprent

(e

*New Input Curvent
flowmg inte SPE
Cell (NCY

o
E)ld Input Current

flowing into SPE
Cell (OC)

_’l New Duty l Old Dty
ratio {(ND) xatio {OD)

, 3
(T>4———[N[>+AD] [ ND;ADJ

Fig. 1 The algorithm of MIC control method

Figure 1& AtdE HudgddFAoi7d
(Maximum Input Current Control Method)@) @+iL
&S el Aoltk. DC/DC ABlE o Yo g

#Y5E Aol Hush H| FYHE A 9
A AW 9t 1RHA Beld Qelg ol g

o A28 MPPT A
24 e 2 o
2l

oly & AtsAt. 1o Wt
A& Table 13} Fig. 201 uel

Table 1 A conceptual explanation of MIC
control method

Track Duty ratio I ADuty
1(Vo—Vy) - + -
2(Vi—>V2) - - +
3(V—Vs3) + + +
4(V3—>V|) + - -

Power I\[PP

N
V, v, Vs V, Voltage

Fig. 2 The explanation of MIC contro] by using
P-V characteristic curve

HA 104 ek Duty rat107} Zastd AFI
= Z74ska ADuty®) 33 ( Yol "}, ol
= #2004 9] Duty ratio’} LZF_O}‘_ A
U]f?}\:}A A 2004 Duty ratio?} ZaAstd A
17} 248 S5 ADuty?) HEe F(Hol
b, 289, #3439 Duty ratios Z7}sHA
3 A3 A Duty ratio’t F7H5HE AFE
7v8e ADutyd) H3& d(H)ol HY, BAX,
Z49] Duty ratios 71814 A}, o9 T2 A
o]} & Table 13% Fig. 2] Vel o] 47}
9] #AE wrEsHA "ot agw g FHgA
#HF oA F&5A 8. =, To}ﬂ 3h

$£°lw_urﬂ4mi2

% osEn wgozs oy Ao 23S Ao
@ & olE Aoltt.
3. FIZtE PV-SPE AlAE) RHSN BN

SPE AL z& E“‘Eoﬂﬁ LEE] HAUE
7y 745 o}Di ._‘rr o &N FaaA AuHL
A go EAAFLEE vgEstes, pC/IC Ay

H571 Agk 7]""2210}011’\1 %4 array 25
B driehg 22 ot AL SPE Ao I3
Frurt Aok, ol E =RolA: Azd
PV-SPE Al&®lo] <t Aojydz 7li«l MPPI
AP g AE3tod L T3 AHE 8|25
o JeRA

- 122 -
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Table 2 Specification of the established
photovol taic array

p Ve at I at v C .
ower onnect
25C | 1.0kWim? | 7 o
300W | 87.8[V] | 5.23[A] | T0[V]| 2*1
: Diveétion olfMPP b; surfa(‘:e temn‘emture] i /\\ 880

~t

o
6 L
Hinsolation 1.0[kW/m?]

0.8 [kW/m?)

: /
0.6 TkW/m’]

o.i[kwm’]/ .

2 =

[nem] 1emod

Current [ampe]
=

f —~
/0. 20kwrm]

7

o T e, (60
0 10 20 30 40 S50 60 Y0 80 90
Surface’s temperatre of P cef 60°C 52°C 40°C 30°C 20°C 15°C

Voltage [voit]

Ideal P-V and V-| characteristic curves
of PV array used in experiments
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Fig. 5 A manufactured PV-SPE system
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