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With the growing demand for renewable energy, solar photovoltaic (PV)
systems have gained popularity as a reliable source of clean electricity.
However, the performance of these systems can be limited by factors such as
suboptimal maximum power point tracking (MPPT) algorithms. In order to
improve the power generation efficiency of PV systems, it is important to
evaluate the performance of dynamic MPPT algorithms that can adapt to
varying operating conditions. Traditionally, such evaluations have been time
consuming and expensive, often requiring extensive testing and
measurement equipment. In this paper, we propose a novel approach to
evaluate dynamic MPPT performance very quickly and simply using PSIM
software. This approach enables accurate and efficient evaluation of MPPT
performance under a wide range of operating conditions, while minimizing
the cost and time involved in traditional testing methods. When applying the
proposed method to a 3.7 kW inverter using the traditional perturbation and
observation (P and O) method, we found that the highest average efficiency
was 98.92% at an MPPT control period of 0.1s and a voltage perturbation of
1 V. This evaluation technique provides valuable insights into the design and
optimization of more efficient MPPT control algorithms, leading to
improved power generation efficiency and increased adoption of solar PV
systems.
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1. INTRODUCTION

Solar photovoltaic (PV) systems have become an increasingly popular and cost effective means of
generating renewable energy [1]-[3]. However, the efficiency of these systems can be limited by various
factors, including suboptimal performance of the maximum power point tracking (MPPT) control algorithm
[4]-[6]. MPPT s a critical function in photovoltaic systems that ensures that the output power of the PV
array is maximized by continuously adjusting the operating point of the system [7]-[11]. Along with the
development of various MPPT methods in an environmental condition where the irradiation and temperature
continuously change, research on dynamic MPPT evaluation that can verify the efficiency is also important

[12]-[15].

The evaluation of dynamic MPPT performance is crucial to ensuring optimal operation of PV
systems [16], [17]. However, traditional evaluation techniques can be time consuming and expensive,
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requiring extensive testing and measurement equipment [18]. In this paper, a novel approach to evaluate the
dynamic MPPT performance of PV inverters using the PSIM software platform is presented. This approach
enables acceptable and efficient evaluation of MPPT performance under methods stipulated by international
standards, while minimizing the cost and time involved in traditional hardware testing methods. To evaluate
the performance of dynamic MPPT algorithms, the test profile for varying irradiance according to the IEC
62819 standard was used. This test profile includes six different irradiance levels, which can be simulated
using PSIM to accurately model the behavior of PV systems. The results of a comprehensive performance
evaluation of dynamic MPPT algorithms using PSIM software are presented, in accordance with IEC 62891.
The impact of MPPT control period and perturbed voltage reference on the power generation efficiency of
the system is also discussed. Our approach provides valuable insights into the design and optimization of
more efficient MPPT control algorithms, leading to improved power generation efficiency and increased
adoption of PV systems.

2. SYNOPSIS OF IEC 62891

IEC 62891 is an international standard that specifies test procedures for evaluating the performance
of MPPT algorithms in PV inverters. The standard includes a range of test conditions for static and dynamic
MPPT algorithms and provides guidelines for evaluating the efficiency and accuracy of these algorithms
under varying operating conditions. The test profile is designed to simulate a range of operating conditions
that PV systems may encounter in real world applications, allowing the performance of MPPT algorithms to
be evaluated under realistic conditions. The use of this test profile is intended to ensure that the MPPT
algorithms are able to accurately track the maximum power point of the PV array, leading to improved power
generation efficiency and performance of the system.

The standard specifically provides the test conditions for dynamic MPPT efficiency testing, which
include six different irradiances, 10/100/300/500/1,000 [W/m?]. This standard provides test conditions
specifically for dynamic MPPT efficiency testing, based on three cases of irradiances fluctuation conditions,
and the rate of insolation fluctuation in each case is divided into several. Table 1 summarizes the magnitude
and speed of irradiance fluctuations for the three cases. Figure 1 shows the test profile waveform based on
the values specified in Table 1. The waiting time (T4) is set to 300 s whenever the magnitude and speed of
each irradiance fluctuation occurs. In Case 1, when changing from 100 to 500 [W/m?], the change rate is
divided into a total of 11 groups, and the total required time is 15,936 s, that is, 4 hours 25 minutes
36 seconds. In Case 2, when changing from 300 to 1,000 [W/m?], the change rate is divided into a total of 6
groups, and the total required time is 6,980 s, that is, 1 hour 56 minutes 20 seconds. Lastly, in Case 3,
Finally, in Case 3, when changing from 10 to 100 [W/m?], the rate of change is divided into only one group,
and the total required time is 2,320 s, that is, 38 minutes and 40 seconds. If the experiment is performed for
all cases, it takes about 6 hours, and this process requires excessive time, and expensive test equipment. In
this paper, a technique to evaluate and verify MPPT performance required by IEC 62819 through simulation
without using excessive time and equipment to develop and evaluate the optimal MPPT control technology is
proposed.

Table 1. Summarized test conditions for dynamic MPPT efficiency in IEC 62819

Case Irradiance change  Repetition Slope Ramp Up,  Dwell time, Ramp Down, Dwell time, Duration
[W/m?] [W/m?/s] T1[s] T2 [s] T3 [s] T2 [s] [s]
Case 1 100—500 2 0.5 800 10 800 10 3540
2 1 400 10 400 10 1940
3 2 200 10 200 10 1560
4 3 133 10 133 10 1440
6 5 80 10 80 10 1380
8 7 57 10 57 10 1372
10 10 40 10 40 10 1300
10 14 29 10 29 10 1080
10 20 20 10 20 10 900
10 30 13 10 13 10 760
10 50 8 10 8 10 660
Case 2 300—1000 10 10 70 10 70 10 1900
10 14 50 10 50 10 1500
10 20 35 10 35 10 1200
10 30 23 10 23 10 960
10 50 14 10 14 10 780
10 100 7 10 7 10 640
Case 3 10—100 1 0.1 980 30 980 30 2320

Int J Elec & Comp Eng, Vol. 14, No. 2, April 2024: 1185-1193



Int J Elec & Comp Eng ISSN: 2088-8708 O 1187

Irradiance Level
[W/m?]

500/1000/100 |

100/300/10

Repé tition

0 Time [s]

Figure 1. Test sequence profiles for irradiance fluctuations according to IEC 62819

3. THE PROPOSED SIMUATION PLATFORM

A typical PV inverter system for residential applications consists of boost DC/DC converter for
MPPT control and full bridge DC/AC inverter for grid connection, as shown in Figure 2. As shown in
Figure 2, the voltage and current of PV array are sensed, and the following PV array voltage command is
derived through the MPPT algorithm. Accordingly, the switching duty in the boost converter that follows this
command is determined, and it is usually followed within 2 cycles of the boost converter switching cycle. In
other words, since the switching frequency of a normal boost converter is around 20 kHz, MPPT command is
completed within about 100 us. On the other hand, the control output of the MPPT controller is changed
relatively slowly over 1,000 times compared to the switching command at around 1 second. Since the
switching cycle command of the boost converter is negligibly shorter than the MPPT controller command
generation cycle, it is assumed that the MPPT performance according to the boost converter switching
command can be ignored, and the performance can be evaluated only with the MPPT controller command.
Therefore, in this paper, a platform that evaluates MPPT power generation performance in software based on
the MPPT control algorithm is proposed. Through this platform, it is possible to easily evaluate the design of
MPPT algorithms developed in various forms, and to optimize the MPPT controller design from the
evaluation results.
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Figure 2. A Typical grid-connected PV inverter system configuration for residential applications

4. THE SIMULATION RESULTS

In this paper, a performance evaluation and design of a dynamic MPPT for a total of 3.7 kW PV
array system composed of 10 series-connected 370 W PV modules is conducted, as shown in Figure 3. The
electrical specifications of the unit PV module and array used in this case are presented in Table 2. In
Figure 3, PV voltage V, and PV current I, are sensed from the PV array and injected into the input of the
MPPT controller of the PV converter. The MPPT algorithm developed is used to derive the control command
Vet OF the converter [19]-[21]. Each PV module is input with a constant temperature of 25 °C, and the solar
irradiance is provided under the test conditions of IEC 62819, as shown in Table 1.

The Perturbation and Observation method (P and O method) shown in Figure 4 was used as the
MPPT algorithm in this paper. The P and O method is a popular MPPT algorithm used in PV inverters
[22]-[25]. The P and O method works by perturbing the operating point of the PV system and observing the
corresponding change in the power output. Based on this observation, the algorithm adjusts the operating
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point in the direction of the maximum power point (MPP). As shown in Figure 4, the perturbation is usually
carried out by increasing or decreasing the system voltage Vyy, and the observation is done by measuring the
power output Py, of the system. The P and O method is simple and efficient and can be implemented with
relatively low computational resources. However, it has some limitations, such as oscillations around the
MPP in certain operating conditions. The main design parameters of the P and O method are the generation
cycle of the MPPT control command and the magnitude of the voltage perturbation. For the evaluation in this
paper, the MPPT control cycle AT was set to 1 s and 0.1 s, and the magnitude of the voltage perturbation AV
was 1 V and 0.1 V. Therefore, in this paper, the proposed simulation platform based on these cycle and
perturbation sizes is used to compare, analyze, and evaluate the performance of dynamic MPPT.
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Figure 3. A simulation circuit for evaluating the dynamic MPPT performance

Table 2. An electrical specification for the residential PV string configuration

Parameter Value
PV module PV array
Open circuit voltage, Vo [V] 42 420
Short circuit current, Ig, [A] 12.16 12.16
Voltage at maximum power at STC, Vi, [V] 332 332
Current at maximum power at STC, Inp, [A] 11.14 11.14
Maximum power at STC, P, [W] 370 3700
Number of series connected PV modules 1 10
Temperature, T, [°C] 25 25

Figure 5 shows the main waveform representing the dynamic MPPT efficiency under the conditions
of MPPT control cycle of 1s and voltage disturbance of 1 V. As shown in Figure 5(a), under Case 1
conditions where the reference irradiance changes from 10% to 50%, it was confirmed that the tracking
performance is the lowest at the irradiance change rate of 5 [W/m?/s], and the average efficiency in Case 1
was 96.09%. As shown in Figure 5(b), under Case 2 conditions where the reference irradiance changes from
30% to 100%, it was shown that the lowest tracking performance is observed at a somewhat slow irradiance
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variation rate of 10 [W/m?/s], and the average efficiency in Case 2 is 97.24%. As shown in Figure 5(c), In
Case 3, under the conditions where the reference irradiance changes from 1% to 10%, the power generation

performance shows 98.44%.

| Sense V,,[K], 1,,[K] |
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Figure 4. A flowchart for the conventional P and O MPPT method
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Figure 5. Key waveforms for dynamic MPPT performance under MPPT control cycle of 1 s and voltage
perturbation of 1 V: (a) Case 1, (b) Case 2, and (c) Case 3

A novel approach to evaluate dynamic performance for photovoltaic system using ... (Byunggyu Yu)



1190 O ISSN: 2088-8708

In the same way, Figures 6(a)-(c), Figures 7(a)-(c), and Figures 8(a)-(c) (see in Appendix) show the
tracking performance in each irradiance profile as a waveform, depending on different MPPT control cycles
and voltage disturbance magnitudes. Table 3 summarizes quantitative data of MPPT tracking efficiency for
each case, depending on the design parameters of the P and O method mentioned above. Overall, the final
average efficiency shows the highest performance at 98.92% under the condition of a control cycle of
0.1 seconds and a voltage disturbance of 1 V. However, the power generation performance may decrease due
to disturbances at the normal state as the control cycle becomes shorter, and the size of the disturbance
becomes larger. For example, under irradiation conditions that reach up to 100% of the reference solar
radiation, such as Case 2, a disturbance of 0.1 V shows better performance than a disturbance of 1 V. This is
due to the phenomenon that more output fluctuations occur when the disturbance size that deviates from the
MPP point is 1 V rather than 0.1 V. However, as shown in Table 3, in the design condition where the
disturbance size is fixed at 0.1 V, the final average efficiency, including efficiency under different solar
irradiance variations, is somewhat lower at 96.00%. From this, it can be inferred that increasing the MPPT
control cycle speed and setting the initial disturbance to a large value like 1 V, and then decreasing the
disturbance after reaching the maximum power point can improve the target dynamic performance. The next
research topic is to propose a tracking MPPT algorithm optimized for static and dynamic MPPT using this
platform of dynamic MPPT performance.

Table 3. Comparison of dynamic MPPT efficiency of the P and O method according to design parameters
under IEC 62819 conditions

i 1ci 0,
No. MPPT Control Period [s]  Voltage perturbation [V] Case 1Dynan(1:|acsl;/|; PT eEf;csleer;cy [/,&]verage

1 1 1 96.09 97.24 98.44 97.25
2 1 0.1 95.93 98.92 93.14 96.00
3 0.1 1 98.65 98.12 99.98 98.92
4 0.1 0.1 96.37 97.28 98.42 97.36

5. CONCLUSION

This paper proposes the simulation platform to evaluate dynamic MPPT performance according to
IEC standard using simulation software. To reduce simulation executing times, switching part of converter
that negligibly faster than MPPT control period would omitted. To verify the proposed method, the tracking
performance of MPPT control cycles and voltage disturbance magnitudes under different irradiance profiles
according to IEC standard through the proposed simulation platform summarizes the MPPT tracking
efficiency quantitatively based on the P and O method design parameters. The simulation results showed that
the highest average efficiency was 98.92% under a MPPT control cycle of 0.1 seconds and a voltage
disturbance of 1 V. The proposed technique could be used to evaluate the standardized performance of
various MPPT methods.

APPENDIX
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Figure 6. Key waveforms for dynamic MPPT performance under MPPT control cycle of 1 s and voltage
perturbation of 0.1 V. (a) Case 1, (b) Case 2, (c) Case 3 (Continues)

Int J Elec & Comp Eng, Vol. 14, No. 2, April 2024: 1185-1193



Int J Elec & Comp Eng ISSN: 2088-8708 g 1191

_Ideal maximum PV power (Pma*10)
e

Power 4k
(W]
2.5k
1k | o
"Measured PV power (Ppv)
Efficiency
0.5 ‘\ Efficiency (Ppv/(Pma*10))
0
0 2k 4k 6k Time [s]
(b)
Power 350  Ideal maximum PV power (Pma*10)
(W] /.
175 .
— ~Measured PV power (Ppv) T
0 —

Efficiency

0.9 " 3

\Efficiency (Ppvf(Pensr*10))
0.8

500 1k 2k Time [s]

(©)

Figure 6. Key waveforms for dynamic MPPT performance under MPPT control cycle of 1 s and voltage
perturbation of 0.1 V: (a) Case 1, (b) Case 2, (c) Case 3

. 75k ( Ideal maximum PV power (Pma*10)
ower 1.

(W]
1k
230 S — ™= Measured PV power (Ppv)
Efficiency 1 —— — — S S SRR ALt wlmu \“,rw. ‘..H‘__I. i ‘H fil
ALt ‘ It Il
053 Efficiency ll i !
! (Pp/(Pmax*10))
0.65
0 5k 10k 15k Time [s]
(@)
Power 4k /Ideal maximum PV power (Pma:*10)
W]
2.5k
1k A% A
Measured PV power (Ppv)
Efficiency
0.5 Efficiency (Ppv/(Pma*10))
0
o] 2k 4k 6k Time [s]
(b)
Power 359 / Ideal maximum PV power (Pmax*10)
W ¥
175 ®
“Measured PV power (Pp)
0
Efficiency |

)
‘max

M"'l . I —— .”N'W“\m
Efficiency (Pp/(Pma*10)) '

0.994
500 1k Time(s) 2k Time [s]

(©)

Figure 7. Key waveforms for dynamic MPPT performance under MPPT control cycle of 0.1 s and voltage
perturbation of 1V: (a) Case 1, (b) Case 2, (c) Case 3

A novel approach to evaluate dynamic performance for photovoltaic system using ... (Byunggyu Yu)



1192

a ISSN: 2088-8708

_Ideal maximum PV power (Pm.*10)
Power 1.75k *
(W]
1k

»

230 “Measured PV power (Ppv)

Efficiency |

0.8
"
06 *Efficiency (Pp/(Pmax*10))
0 5k 10k 15k Time [s]
(@)
i P ' )m.n»
Power 4k — Ideal maximum PV power (I 10)
Wl
2.5k
1k ¥
~Measured PV power (Ppc)
Efficiency |
0.9
v
075 Efficiency (Ppv/(Pmax*10))
o 2% 4k 6k Time [s]

(b)

Power 350 _Ideal maximum PV power (Pmas*10)

(W]
175 g
‘Measured PV power (Ppv)
0

Efficiency | ; —
0.9 'Efficiency (Ppv/(Pms*10))
0.8
500 1k 2k Time [s]

(©

Figure 8. Key waveforms for dynamic MPPT performance under MPPT control cycle of 0.1 s and voltage

perturbation of 0.1 V: (a) Case 1, (b) Case 2, (c) Case 3

ACKNOWLEDGEMENTS

“This work was supported by the research grant of the Kongju National University in 2022” and

“This work was supported by the National Research Foundation of Korea (NRF) grant funded by the Korea
government (MSIT) (No. 2021R1F1A1050199)”.

REFERENCES

[1]  S. Eftekharnejad, G. T. Heydt, and V. Vittal, “Optimal generation dispatch with high penetration of photovoltaic generation,”
IEEE Transactions on Sustainable Energy, vol. 6, no. 3, pp. 1013-1020, Jul. 2015, doi: 10.1109/TSTE.2014.2327122.

[2] J. Confrey, A. H. Etemadi, S. M. F. Stuban, and T. J. Eveleigh, “Energy storage systems architecture optimization for grid
resilience with high penetration of distributed photovoltaic generation,” IEEE Systems Journal, vol. 14, no. 1, pp. 1135-1146,
Mar. 2020, doi: 10.1109/JSYST.2019.2918273.

[3] W. C. Sinke, “Development of photovoltaic technologies for global impact,” Renewable Energy, vol. 138, pp. 911-914, Aug.
2019, doi: 10.1016/j.renene.2019.02.030.

[4] A. Sangwongwanich and F. Blaabjerg, “Mitigation of interharmonics in PV systems with maximum power point tracking
modification,” IEEE Transactions on Power Electronics, vol. 34, no. 9, pp. 8279-8282, Sep. 2019, doi: 10.1109/TPEL.2019.2902880.

[5] H. D. Tafti, Q. Wang, C. D. Townsend, J. Pou, and G. Konstantinou, “Global flexible power point tracking in photovoltaic
systems under partial shading conditions,” IEEE Transactions on Power Electronics, vol. 37, no. 9, pp. 11332-11341, Sep. 2022,
doi: 10.1109/TPEL.2022.3167657.

[6] A. Kumaresan et al., “Improved secant-based global flexible power point tracking in photovoltaic systems under partial shading
conditions,” |IEEE Transactions on Power Electronics, vol. 38, no. 8, pp. 10383-10395, 2023, doi: 10.1109/TPEL.2023.3277580.

[71 M. Aquib, S. Jain, and V. Agarwal, “A time-based global maximum power point tracking technique for PV system,” IEEE
Transactions on Power Electronics, vol. 35, no. 1, pp. 393-402, Jan. 2020, doi: 10.1109/TPEL.2019.2915774.

[8] Z.Sun, Y. Jang, and S. Bae, “Optimized voltage search algorithm for fast global maximum power point tracking in photovoltaic
systems,” IEEE Transactions on Sustainable Energy, vol. 14, no. 1, pp. 423-441, Jan. 2023, doi: 10.1109/TSTE.2022.3215308.

[91 M. Kumar, K. P. Panda, J. C. Rosas-Caro, A. Valderrabano-Gonzalez, and G. Panda, “Comprehensive review of conventional and

emerging maximum power point tracking algorithms for uniformly and partially shaded solar photovoltaic systems,” IEEE

Int J Elec & Comp Eng, Vol. 14, No. 2, April 2024: 1185-1193



Int J Elec & Comp Eng ISSN: 2088-8708 O 1193

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]
[24]

[25]

Access, vol. 11, pp. 31778-31812, 2023, doi: 10.1109/ACCESS.2023.3262502.

D. Vinnikov, A. Chub, R. Kosenko, V. Sidorov, and A. Lindvest, “Implementation of global maximum power point tracking in
photovoltaic microconverters: A survey of challenges and opportunities,” IEEE Journal of Emerging and Selected Topics in
Power Electronics, vol. 11, no. 2, pp. 2259-2280, Apr. 2023, doi: 10.1109/JESTPE.2021.3137521.

S. Mahmud, W. Collings, A. Barchowsky, A. Y. Javaid, and R. Khanna, “Global maximum power point tracking in dynamic
partial shading conditions using ripple correlation control,” IEEE Transactions on Industry Applications, vol. 59, no. 2,
pp. 20302040, Mar. 2023, doi: 10.1109/TIA.2022.3228227.

M. A. G. De Brito, L. Galotto, L. P. Sampaio, G. De Azevedo Melo, and C. A. Canesin, “Evaluation of the main MPPT
techniques for photovoltaic applications,” IEEE Transactions on Industrial Electronics, vol. 60, no. 3, pp. 1156-1167, Mar. 2013,
doi: 10.1109/TIE.2012.2198036.

Y. Lu, W. Xiao, and D. D. C. Lu, “Optimal dynamic and steady-state performance of PV-interfaced converters using adaptive
observers,” |IEEE Transactions on Circuits and Systems Il: Express Briefs, vol. 69, no. 12, pp. 4909-4913, Dec. 2022, doi:
10.1109/TCSI1.2022.3195992.

N. Kumar, I. Hussain, B. Singh, and B. K. Panigrahi, “MPPT in dynamic condition of partially shaded PV system by using
WODE technique,” |EEE Transactions on Sustainable Energy, vol. 8, no. 3, pp. 1204-1214, Jul. 2017, doi:
10.1109/TSTE.2017.2669525.

Q. Zhu, X. Zhang, S. Li, C. Liu, and H. Ni, “Research and test of power-loop-based dynamic multi-peak MPPT algorithm,” IEEE
Transactions on Industrial Electronics, vol. 63, no. 12, pp. 7349-7359, Dec. 2016, doi: 10.1109/T1E.2016.2594233.

X. Li, H. Wen, Y. Hu, Y. Du, and Y. Yang, “A comparative study on photovoltaic MPPT algorithms under EN50530 dynamic
test procedure,” IEEE Transactions on Power Electronics, vol. 36, no. 4, pp. 4153-4168, Apr. 2021, doi:
10.1109/TPEL.2020.3024211.

J. M. Riquelme-Dominguez and S. Martinez, “Systematic evaluation of photovoltaic MPPT algorithms using state-space models
under different dynamic test procedures,” IEEE Access, vol. 10, pp. 45772-45783, 2022, doi: 10.1109/ACCESS.2022.3170714.
G. Carannante, C. Fraddanno, M. Pagano, and L. Piegari, “Experimental performance of MPPT algorithm for photovoltaic
sources subject to inhomogeneous insolation,” IEEE Transactions on Industrial Electronics, vol. 56, no. 11, pp. 4374-4380, Nov.
2009, doi: 10.1109/T1E.2009.2019570.

J. H. Teng, W. H. Huang, T. A. Hsu, and C. Y. Wang, “Novel and fast maximum power point tracking for photovoltaic
generation,” IEEE Transactions on Industrial Electronics, vol. 63, no. 8, pp. 4955-4966, 2016, doi: 10.1109/TIE.2016.2551678.
F. El Aamri, H. Maker, D. Sera, S. V. Spataru, J. M. Guerrero, and A. Mouhsen, “A direct maximum power point tracking
method for single-phase grid-connected PV inverters,” IEEE Transactions on Power Electronics, vol. 33, no. 10, pp. 8961-8971,
Oct. 2018, doi: 10.1109/TPEL.2017.2780858.

C.Y. Tang, H. J. Wu, C. Y. Liao, and H. H. Wu, “An optimal frequency-modulated hybrid MPPT algorithm for the LLC resonant
converter in PV power applications,” IEEE Transactions on Power Electronics, vol. 37, no. 1, pp. 944-954, Jan. 2022, doi:
10.1109/TPEL.2021.3094676.

D. Sera, L. Mathe, T. Kerekes, S. V. Spataru, and R. Teodorescu, “On the perturb-and-observe and incremental conductance
MPPT methods for PV systems,” IEEE Journal of Photovoltaics, vol. 3, no. 3, pp. 1070-1078, Jul. 2013, doi:
10.1109/JPHOTOV.2013.2261118.

P. Manoharan et al., “Improved perturb and observation maximum power point tracking technique for solar photovoltaic power
generation systems,” |EEE Systems Journal, vol. 15, no. 2, pp. 3024-3035, Jun. 2021, doi: 10.1109/JSYST.2020.3003255.

M. Killi and S. Samanta, “Modified perturb and observe MPPT algorithm for drift avoidance in photovoltaic systems,” |IEEE
Transactions on Industrial Electronics, vol. 62, no. 9, pp. 5549-5559, Sep. 2015, doi: 10.1109/T1E.2015.2407854.

S. K. Kollimalla and M. K. Mishra, “Variable perturbation size adaptive P&O MPPT algorithm for sudden changes in irradiance,”
IEEE Transactions on Sustainable Energy, vol. 5, no. 3, pp. 718-728, Jul. 2014, doi: 10.1109/TSTE.2014.2300162.

BIOGRAPHIES OF AUTHORS

Byunggyu Yu 4 B8 1= was born in Korea, in 1976. He received the BS and MS degrees in
electrical engineering from Pusan University, Korea, in 2000 and from KAIST in 2002,
respectively. Since 2002, he had been with the Korea Institute of Energy Research as a
research fellow. In 2007, he started his RONPAKU doctoral degree program supported by a
scholarship from the government of Japan at the Tokyo Polytechnic University, and he
received the PhD degree in electrical engineering in 2010. Since 2012, he has been with
Kongju National University as an assistant professor. His research interests include
photovoltaic systems including the module-integrated converter system and its control
algorithm. He can be contacted at email: bgyuyu@kongju.ac.kr.

Youngseok Jung @ B B 12 was born in Korea, in 1970. He received the BS and MS
degrees in electrical engineering from Chungbuk National University, South Korea, in 1994
and in 1996, respectively. Since 1996, he had been with the Korea Institute of Energy Research
as a research fellow. In 2002, he started his doctoral degree program at Chungbuk National
University, and he received the PhD degree in electrical engineering in 2006. His research
interests include renewable energy system and its control algorithm. He can be contacted at
email: jung96@kier.re.kr.

A novel approach to evaluate dynamic performance for photovoltaic system using ... (Byunggyu Yu)


https://orcid.org/0000-0001-5648-4268
https://www.scopus.com/authid/detail.uri?authorId=22635890900
https://orcid.org/0000-0003-4342-0032
https://www.scopus.com/authid/detail.uri?authorId=56290471300

