PVRES] &4 e 2 npos)x ol o = de i 54 24/ aMe 9f

[=2] SH=HYW XY =22 Vol. 36, No. 4, 2016
Journal of the Korean Solar Energy Society ISSN 1598—-6411 EISSN 2508-3562
http://dx.doi.org/10.7836/kses.2016.36.4.041

PVEES &% A8 R Ho|& o] E @ 1%

1= H
EA 24

The Characteristics of PV module under the Partial Shading Condition
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Abstract : A bypass diode is connected in parallel to solar cells with opposite polarity. The advantage of using
the bypass diode is circumvented a destructive efforts of hot-spot heating in the photovoltaic(PV) module. In
addition, it is possible to reduce a energy loss under the partial shading on the PV module.

This paper presents a characteristic of photovoltaic module under partial shading condition and with defective
bypass diode by using the experimental data. The results of field testing for each photovoltaic modules, when
photovoltaic system which is connected power grid is operating, the inner junction-box temperature of shading
photovoltaic module is high 5C because of difference of flowing current through into bypass diode. And incase
of not operating photovoltaic system, the inner junction-box temperature of module with defective bypass diode

is greatly higher than partial shading PV module.

Key Words : B3¢ (PV system), H}o] ] 2t}o] = (Bypass Diode), & % (Shading), 27 (Diagnosis), QA

(Insolation), “3 41 Bk (Junction box)

xt 72718 L @A 7iedTd AT
E-mail : ghkang@Kkier.rekr, Tel : 042-860-3418
sIAE AU A ) EAT PR
$FGA BRI &AW P
s2AE  FRAYANEAT B IRATFA
xGgam g UATEdTd AT
*4FA L g UA 7 EAdTd HgEATA

<t Kang Gi-Hwan : Photovoltaic Laboratory, Korea Institute
of Energy Research(KIER)
E-mail : ghkang@kier.re.kr, Tel : 042-860-3418
*Ko Suk-Whan : Photovoltaic Laboratory, KIER
*Ju Young-Chul : Photovoltaic Laboratory, KIER
*So Jung-Hun : Photovoltaic Laboratory, KIER
*Hwang Hye-Mi : Photovoltaic Laboratory, KIER
*Jung Young-Seok : Photovoltaic Laboratory, KIER

Journal of the Korean Solar Energy Society Vol. 36, No. 4, 2016 41



[=2] e deldAesl =2

.M B

kel BT @A e] A7) gl w
E N2 A 2 gl tig A9t
RIER ) L= S = O S DA S K S g B
429l T PV EEj -9 vlo]sfj~ tojo = 11
e FUE Agos nusy ok dnky
Q1 Hholdj 2 tho] o= o] =8 A1 thol
L= FEAYG oo MA ARG At
ol Axg o= Qg dulj&E wH| = gt 9
ot} Hgh ulolf 2 tho] @ o EAFL A vt
ol o) g et e rF B ot vheo] g & v
ole ] nio] TUg Ao R Hiw il 9f
ol Alad A A EE A7) wE
olth TuUE AWHE NSt B FFLdA~
ol A 5 9 utolsjarto] o= At ot
S ofdlo] =3 At mamx] G
e A 4 A4 FF(MPPT) &40
o7 duba el tjd 1M E Al 2=®)(Centralized
PV Inverter System)9] 4-¢- B52] ¥ Hd 4

of web A, wE 14 £ oF 109

i

=
2
2
)
i)
g
2
o%
o
4l
o
o T
f
Q
2
o
jin)

1

_,d
e
ol 1o

o 374l Hhol o)z thol 2= 7k A
2074e] Ak e vholsh s thol o 7
55 otk 7241 o g o] mE Sl npo
2 vol o= 47 MAE AFE ek B =Rl

A= BE So ubAlglS u nlo]uX tho]| o=

r&ﬂ
k)
i)

s

—

el 543} ufo]asrto] 0 Bk Agke] WAH
2< wel PV 2E el 54€ wailae,

7t AXdE BES AV =E E5A

Fig. 1> Fi#59 e 44 tole=
7 e HYAA REY dF Z5EE YE
Atk Fig. 19 (a) ¢F 2 S9N 522
v 294/ vtoldj 2~ o] e =5 F3)
of A7{7F Z2A Hw nlolgfx tho] o= &
ak AFEA weh do] wAsA Bk
gk Bt Sodo] wAg AoA= Sl W

WEA e And dshsh e,

Partial Shading

6. - --ET@

Io(Output Current)

|
1
Bypass Diode

1
Bypass Diode

(@)The current flow of PV module with partial shading

To(Output Current)

I
)
Bypass Diode

Bypass Diode

(b)The current flow of PV module with damaged bypass diode

Fig. 1 The current flow of PV module according to each state
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Table 1. The static Characteristics of solar module at
the STC condition
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Fig. 3 The thermal image of a surface temperature in
PV modules
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Fig. 4 The surface temperature at each point in PV
modules as shown Fig. 3
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Fig. 5 The insolation during the measurement
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Table 2. The |-V curve characteristic of PV module at
STC, 30% shading, 60% shading, 1 damaged diode, 2
damaged diode

S 1 2
T }? Bd% h%f damaged | damaged
C | Shadme | ShTR | diode diode
Pmax
W) 263.8 1714 78.2 175.99 94.2
Voc
W) 38 25.6 12.2 26 15.8
Vmp
W) 30.5 19.8 9.2 20.2 12.3
Isc
) 9.18 9.17 9.16 9.18 9.18
Imp
A 8.6 8.66 8.49 8.71 7.69
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Fig. 9 The thermal image of PV modules during the
inverter operates
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