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A New PSIM Model for PV Panels
Employing Datasheet-based Parameter Tuning

Jun-Young Park' and Sung-Jin Choi’

Abstract

In the simulation of photovoltaic (PV) power conditioning systems, PSIM is a widely accepted circuit
simulation platform because of its fast speed and C-code support. PSIM provides two kinds of generic PV panel
models: functional model and physical model. Whereas the functional model simulates PV in the standard test
condition (STC) only, the physical model can emulate changing PV characteristics under varying temperatures
and irradiation conditions and is thus more suitable for system simulation. However, the physical model requires
complicated parameters from users, and thus it is prone to errors and is difficult to use. In this study, a new

PSIM model for PV is presented to solve these problems. The proposed model utilizes manufacturers’ datasheet

values specified under STC only and excludes user—defined information from input parameters. To achieve good

accuracy even in varying environmental conditions, single-diode model parameters are successively tuned to a

time-varying virtual datasheet. Comparison with a conventional physical model shows that the proposed model

provides more accurate simulation according to error analysis based on the EN50530 standard.

Key words: Photovoltaic (PV) panel, Optimization method, Parameter tuning, PV simulator
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(a)
Fig. 1. PSIM solar model. (a) functional. (b) physical.

TABLE 1
USER SETTING PARAMETERS FOR FUNCTIONAL
MODEL
User setting parameter Value Unit
Open circuit voltage(Voc) 32.9 A"
Short circuit current(Isc) 8.21 A
Maximum power voltage(Vmpp) 26.3 A%
Maximum power current(Impp) 7.61 A
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Fig. 2. Single-diode model for PV panel.
£ 712 #4e okst 2
v+iR,
i=1,—1(e™""" —1)=(v+iR,) G, (1)
o714 VT+= A @2)= B9 =i
kT
VFZT (2)
|, 7 sheplE s te 2
I & F(A)
L3 A(A)
ReA EA Q)
G B EAYEX(S)
NgZHEAZE PV celld
Vi E A 3(V)
A @ tho] 2 =9] o] 4 A4(172 for silicon)
k : E=%F A<(1.602 x 10-19J/K)
q @ AARe] HekEk1.38 x 10-23C)
T Ad&=(K)
294 29e Walt £xo ANwe QAT 2
of webd Wske FEEYL AL & Qor, 94Y ¥
SEE ol 43 PSIMe| B¥d muel EaYe:
Fig. 37 o] £AT & Atk 1elA 2 4 9%l
#e4 299 4% 42 tolos mde nelg R,
R, A, I, LE o134 -V 2 P-V EAIHES d&
Aol 7Fs3stH, PSIMe] 29& R, Rg, A°l W3l gl
o] Tnet LS &% dafdol| whebr Zhs whih
g WakeE ek LE ol&alA 7piasAdel digh =

agzs g Ao

AR Ao ATEFS Avu A4 HF o
dol 44 R el R, Re, A £ £E9 AL
o] w}aw e v pSIVe] mele o2 w1# A
erokom =814 RdS AREE] doA ARRAbE
Table 29 #Zo] Bgd A2 =2 tolo= 713 =
o] A4 %Pﬂ?} Ry (RS), t‘“ﬁﬂfﬂ Ra), &35+
(I,), BF=Ae] e Y olUA] (Ey), Tho] =9 o] 7

| Accessed 2017/08/01 16:15(KST)



=€Co
Sl

Energy Conversion
500 —l Circuit Laboratory The Transactions of the Korean Institute of Power Electronics, Vol. 20, No. 6, December 2015

Usep JSoomkamocel ) T

Rs, Rsh, A

e e e

Fig. 3. Block diagram of physical model in PSIM.

TABLE 0 === e
USER SETTING PARAMETERS FOR PHYSICAL MODEL = T | i
User setting parameter Value Unit
Number of cells(Ns) 54 ] Fig. 4. PSIM solar module utility.
Standard light intensity(S0) 1000 W/m®
Ref. temperature(Tref) 25 K ,?_TE?_S_?E_TEFIE! ........................
Series Resistance(Rs) 0.0061 Q ;
Shunt Resistance(Rsh) 1000 Q
Parameter SIWIE
Short circuit current(Isc0) 8.21 A bt :::3;
Saturation current(Is0) 3.97e-10 A
Band energy(Eg) 1.12 eV
Ideality factor(A) 1.2 e
Temperature coefficient(Ct) 02614 | mA/K Fig. 5. Block diagram of proposed model in PSIM.
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vold OpanSimUser ()

Input the datasheet values
Isc, Vioc, Impp, Vmpp, Ms, ki, ky

Parameters extraction under 5TC,
Rs stc, Rsh_stc, A_stc

void RunSimUser ()

Datasheet update S
Isc, Voc, Impp, VYmpp T

¥

Parameter extraction using
optimization

'

Ma

Yes

Parameters
for single dicde model

Fig. 6. Flow chart of the proposed PSIM model.
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Step 1: Choose initial X;,N,
Determine the € :
Calculate f(X;);
Set j =
For i =
Si=ei(univariatestep)

For each cycle j

For 1 = 1:3;

If j >=2) S=Si+1
Xin=Xi+ao-S;

->a is determined by mini
End (i cycle)

Si=X4—X

Xi=X4+0'S;

Calculate (X))

Af = f(Xj+1)-(X))

AX = X=X

If |Af] < € stop

If AX'AX < € stop

If j = Ng;stop

X]ZXJ';

I=ith

Go to Step2

Step 2:

Step 3:

«(numberofcycle)
tolerance

1; (initialize powell cycle)
1; (initialize univariate cycle)

mizing f(Xi)

Fig. 7. Pseudo code of Powell's optimizati
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Fig. 10. Model accuracy under varying temperature.
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Fig. 11. Model accuracy under varying irradiation.
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Fig. 12. Stand-alone PV system simulation.
(a) schematic (b) simulation circuit
TABLE IV
BUCK CONVERTER SPECIFICATION
Electrical specification Value Unit
Input voltage range 30-45 v
Maximum input current 4 A
Output power 120 w
Output voltage 12 v
Switching frequency 100 kHz
Inductor 55 uH
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Fig. 13. PCS system simulation.
(a) irradiation (b) temperature

(c) physical model (d) proposed model
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