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Optimum Control Period and Perturbation Voltage for PV-MPPT Controller
Considering Real Wether Condition

Danbi Ryul, Yong-Jung Kiml, and Hyosung Kim T

Abstract

Solar power generation systems require maximum power point tracking (MPPT) control to operate PV panels
at their maximum power point (MPP). Most conventional MPPT algorithms are based on the slope-tracking
concept. A typical slope-tracking method is the perturb and observe (P&QO) algorithm. The P&O algorithm
measures the current and voltage of a PV panel to find the operating point of the voltage at which the
calculated power is maximized. However, the measurement error of the sensor causes irregularity in the

calculation of the generated power and voltage control. This irregularity leads to the problem of not finding the

correct MPP operating point. In this work, the power output of a PV panel based on the P&O algorithm is

simulated by considering the insolation profiles from typical clear and cloudy weather conditions and the errors

of current and voltage sensors. Simulation analysis suggests the optimal control period and perturbation voltage

of MPPT to maximize its target efficiency under real weather conditions with sensor tolerance.
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TABLE 1

ELECTRICAL SPECIFICATIONS OF THE PV MODULE

USED IN MEASUREMENT

Parameter Value
Maximum power (Pypp) 250 [W]
MPP voltage (Vypp) 3061 [V]
MPP current (Iypp) 818 [A]
Open circuit voltage (Voc) 380 [V]
Short circuit current (Isc) 364 [A]
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Fig. 1. 13-hour insolation profile in clear sky.
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Fig. 2. 13-hour insolation profile in cloudy sky.
TABLE I
ACCUMULATED INSOLATION ACCORDING TO
WEATHER
Insolation quantity
Weather condition Actual value | Percentage
[A.s] [%]
STC condition 404,698 100
Clear sky 226,179 55.89
Actual
Cloudy sky 48.397 11.96
Gron= [ ()  dt %) @)
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TABLE I
ELECTRICAL SPECIFICATION OF PV MODULE
APPLIED TO SIMULATION

TABLE IV
SIMULATION CONDITIONS

MPPT control period 5sec, 10sec, S0sec, 100sec

Parameter Value Magnitude of the 0.1%, 0.5%, 1%, 2%, 3%,
Maximum power (Pypp) 19.95 [W] perturbation voltage 4%, 5%, 6% based on Voc
MPP voltage (Vapp) 1750 [V] Current sensor U t0 2% based L
MPP current (Iypp) 1.14 [A] measurement error rate D 10 27 based on lsc
Open circuit voltage (Voc) 2150 [V] measl(:rt;gst Zil;?rrate Up to 2% based on Voc

Short circuit current (Isc) 1.31 [A]
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Fig. 3. Conceptual diagram of P&0O MPPT algorithm
simulation considering measurement error.
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Fig. 5. P&O MPPT algorithm simulation waveform considering
measurement error: Typpr = bsec, AV = 0.1%.
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Fig. 6. P&O MPPT algorithm simulation waveform considering
measurement error: Typpr = Dsec, AV = 2%.
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Fig. 7. P&O MPPT algorithm simulation waveform considering
measurement error: Typpr = 100sec, AV = 0.1%.
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Fig. 8 P&O MPPT algorithm simulation waveform considering
measurement error: Typpr = 100sec, AV = 2%.
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Fig. 9. Simulation Results Considering Measurement Error:
MPPT Efficiency According to MPPT control period and
perturbation voltage.

F719F MFAY A7lel wE MPPT &89 545 1

Atk o7]elA] MPPT &&-& the Ao ALtslaitt
fPPV(t) . dt

NaerT > 100(%] 3)

o wd
—
rlo
e
o
fol
[
i
it

o

4
T

N

N
g

o

= lo

MPPT §%°] B,

MPPT A|o]5=7] 1ol Wzt A7)

2 AAE u g;t 90% A

MPPT A|o}F7]7F 524 o ¢ 9%6% ©]7d
o YRS S99 & Qv
s % %

of “g¥glol 96% ol e

mlm;

[\

&.
P o
o,

i

N
AS -~
M fol 2

f
© o

rlo r o

=)
=
o
hii2)

flo
=
5

a2

1o

(E ol

o o

2 o uf r

F A ] MPPT Aloj57
71+ Voe 715 2% A

N L (ol

mlo W
0 F

£ o

BomfoME A ) 27
A P&O MPPT Alo]¢] A&
MPPT Aloj7]e} WEzte] a7&
AlEY oS Tt AlEdY ol
AQke]  AVE  AlA 9] Z
MPPT7} A2 =% s
FAete A712 AAHZ oz
AAF71E U dA A

8 $¥akA Faha Ak Adle]
2do2 AAM 403 27
Wl e WA

PCS(power conditioning system)®] ZZ3F MPPT #l|o]
719 HaFAde AAs=d 83 4 gk

o =22 06U HE(MFUAT|ER) A
g BEATME XU wol FHE I E

TAIE . (2016R1D1A3B01008279)

References

[1] M. A. Elgendy, B. Zahawi, and D. ]J. Atkinson,
“Evaluation of perturb and observe MPPT algorithm
implementation techniques,” in JET International Conerence
on Power Electronics, Machines and Drives, Mar. 2012.

[2] R. John, S. S. Mohammed, and R. Zachariah, “Variable
step size perturb and observe MPPT algorithm for
standalone solar photovoltaic system,” in /EEE International
Contrence  on Intelligent  Techniques in  Control,
Optimization and Signal Processing, Mar. 2017.

[3] B. Subudhi and R. Pradhan, “A comparative study on
maximum power point tracking techniques  for
photovoltaic power systems,” [EEE Transactions on
Sustainable Energy, Vol. 4, pp. 89-98, Jul. 2013.

[4] Q. Fu and N. Tong, “Research on MPPT technique in
photovoltaic power generation system,”
Conterence on Computer Science and Electronics
Engineering, Vol. 3, pp. 394-398, Mar. 2012.

(6] D. Ryu, Y. J. Kim, and H. Kim, “Optimum MPPT
control period for actual insolation condition,” 7he
Transactions of the Korean Institute of Power
Electronics, Vol. 24, No. 2, pp. 99-104, Apr. 2019.

in International

F he| (40 EtH])
995L4 53 2204 20184 S0 TI|TAL
Ho{Zse . 2018E~SHx) & st
HI|HAH o Sstat MALRY.

HES(£EET)

1988 112 1024, 20134 =0 &I|H™
Aol eHE &Y. 20158 S oty H7|
HAHolS et SA(MAD. 2015E ~ B
S et@ H7|TRH ol Setnt BhAtty

A2 d(&FH)
1958 108 2024, 1981 M2 ®7I1Z
sfut £¢. 19834 = st Mo|sstat &
(MAD. 196 SR M7|ss ZH(E
5f). 19961 ~1997 L= @jtoojryst g
WA 19994 ~20004 =

Glolz H7Rn
al

10876 ~ 1R BFCY X7 |HAHofZ B



