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A Novel Simulation model of Solar Cell using EMTDC
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Abstract - So far,
simulate the

it was very difficult to
dispersed generation system
including PV generation system using EMTP
or EMTDC because the source of the dispersed
generation system has a particular VI
characteristic equation.

In this paper. a novel simulation method of
PV generation system has proposed and a new
solar cell component for EMTDC is also
developed. The VI characteristic equation of
solar cell is used in order to realize the solar
generation system in EMTDC simulation.
Consequently the simulation of PV power
generation system using field data is realized
and acceptable which show close
match between the real data of PV panel and

the simulated data, were obtained.

results,
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I = current flowing into load [A]
Isc = short-circuit current {Al
Ios = saturation current [A]

s = insolation [kW/m’]

q = electron charge [C]

k = Boltzman constant [J/K]

T = PV junction temperature [C]
n = cell series

A = temperature constant

7 = temperature dependency

Eg = energy gap leV]

V = across voltage of PV cell [V]

Current (A)
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Fig. 1 Voltage and current characteristic curves of
solar cell

- 1138 -



E4omy a9 14X9 Zo], dEAFe gAEd]
Hestn, ANEege 49 pn YR 25 vy
Wtk A g k& ALY n, 4, ». 281, Eg
v 4 FF g2t 2FHEY, s Te A4 EZMI 9
3 M3t A=A B sbesid. 2840 v 2
HAF e A¥HE5¥29 A gtol o8 AP HY.
3. EMTDCE o|8% HYHX| e 2dy

EMTDC 2 EMTP ATP Drawerd A%+ A9
A, A3 ¢ ¥sly] B 2L FXJEE B E 4
A dAsid ANY ¥ F ANY L B gAY =
2OgE AAdste, 2ux e FE ZAE 9§
T e g4oz o] gl & =RdMe N A =
FaA RdS shie] ZXJEZN TWEo] A EYolA
2o ol g3t E 194 BEEE IFYHL 4 (D
of tidsied AAsts o W& AN AAE ¥ 19
29 goz gHsy}

¥ 1 gFAA 2o 27 oy
Table 1 Initial parameters of solar cell model in
EMTDC

Flow Content
Insolation
E).(temal Surface’s temperature of solar cell
tnput Output current of solar cell
Short circuit current
Open circuit voltage
Parameter Parallel connection number
input Series connection mumber
Start of PV cell
Rated voltage of PV
Gutput voltage of solar cell
Output
Calculated output voltage of solar cell
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Fig. 2 New component of solar cell in EMTDC
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V1 characteristics

Module Connection

Synchronization

PROCEED CANCEL

ISC |Short circuit current {3.0 A
VOC |Open circuit vohiage 20.0 \Z

PROCEED CANCEL

PAR | Parallel connection 3.0 unit
SER | Series connection 10.0 unit

PROCEED CANCEL

GAZ| Start of PV cell 0.1 sec
ROV [Rated voltage of PV 0.2 kv

PROCEED CANCEL
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Fig. 3 Input parameter types of solar cell

4. NEold A HE

A AEHOIA W 894 E B8y 94
éﬂl Az 22y 249 v EHAY 3

289459 A7 A gHolHozRH J2 HAY
B 2HAF 2435 vms wicl A€ AR
o AL ¥ 29 Jepdlen 1Y 4% /xS
S % o dolz 45F 79 714Z7 dojg ot
LAME 2 BERSEE YARA Boz &23HdYn
B odd Ay ge dgAxe vl ARy
A8 P&atn, 4523 Rale AUE HEANY, &
HAgs YA F volHE Ao FFEA AFsA
BENG. 45279 ARRIAA 9 oj=wEx
& 2% 59 el 2ok

1]

X 2 fFAR e B g AEde| e H}uE

Table 2 PV panel rates and simulation parameters

Open circuit voltage at 25'{:‘ 20Volt Rs 0.65Q

Short circuit current at 1kW/m'| 3A Rsh ke
Simulation sampling time 40us Finish time| 45sec

Input data llnso]ation / surface’s temperature / admittance of load

Data input sampling frequency J 200Hz
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Fig. 4 Real data of surface’s temperature of PV
panel and the insolation
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Fig. 5 Admittance of electric load
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Fig. 6 Voltage and current curves from real
apparatus and simulation
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