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Abstract

Generation of electrical energy from renewable energy sources such as solar energy will be a vital
part of energy supplying. In order to generate electrical energy from solar energy, the photovoltaic
modules with nonlinear power-voltage characteristic are utilized. In normal operating condition,
the power-voltage characteristic has a single maximum power point which is highly related to the
environmental condition such as temperature and solar radiation. In addition, if some of solar cells
receive different radiance in respect to the other cells (partial shading condition) multiple peaks
are appeared in power-voltage curve. It is significant to recognize global maximum power point
under partial shading condition and determination of maximum power for different environmental
conditions. There are different methods for maximum power point tracking which can be classified
as: 1- traditional methods 2- Intelligent and control-based methods 3- methods under partial
shading condition. In this study, the model and characteristic of photovoltaic systems will be
investigated and the challenges for maximum power point determination are evaluated. Then,
different maximum power point algorithms are studied and a comprehensive comparison will be
evaluated between them by considering performance, cost, complexity and hardware
implementation indices. Also, the general advantages and disadvantages will be discussed.
Finally, few suggestions will be provided on establishing more effective methods of maximum
power point tracking for future investigations.
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1. photovoltaic
2. Photovoltaic module
3. Photovoltaic array
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1. Maximum power point
2. Maximum power point tracking
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1. Duty cycle
2. Local maximum



VFe) Ol ¥ oyled o) ojjégwﬁ)ﬁ)bszh&h}ﬁmw Y

10 13 20

Voltage (V)

(Moshksar & Ghanberi, 2018) _Jasw & glize Jayl o cows P-V glaaasnin b K3

FUSKe 51 aS ysboles s L] sWIM2 (i 555 4T 3G (gl o S5 slusl 87 ol 75 6
Aledigr et (SlaleDa JB D) ot iy O 5 HMRe o 5 ang S J‘J.E.AV.AT)G e b el Ty
SR L s A A Ol A LPV JgSle s 5 015 T G 015 o ¥ IS 4 a5 Lo ST b
b o 2R oSl sles

A IOLS Bl 3 cos PV TS s gy o sladshe ooles S0t 0y 0586 o8 Jlas o
Oljee 1 g ols dal gt 350 g P-V comte )5 Ol 5 ainin alaits &G Jaib (il anils 5 3 Ay g 5 0l
by ey b Ol 5l abisd o o adsho aen (Jy oL axils Ol Jb o (60l Dl i cdod) 5 Al
woode ol ol 5350518 @Lowtfkil,:c,,.;M&:ﬁ@af‘,uiuag,mu&;,,y@
e 4 65 g5 Olizman (S5 03 903 i Ay 5 b Dk ol 0 OT iy lie 5 P-V ot T
ATl g gy a0 ol e 51 oams 3 el s il g Al Ol Sl dlad a6l 5 PV aaseia s
2l 5 OB Ly Y g 0l y3 &5 dadleztla ba ) e e @ s ladshe 1 2in b oS S
b 4T 55 sty ladshe le 3 Sslie LOT (Bl s Ly 2l Ol e 5 €8 8 515 4l 5> Julse
ol g o5 ges Job Ol oS e G ile (LilaaiS wlo Hlas ST Sladshe Sl awes 0T «ygo ol o
PbL gt lad gl 51 gl b &S5 0 e Slbled oS JST 4 PV TPV dastin o7 50 s
335 o bS5 Jows i dba 2i0 b 53 P-V aaseie 55 0T sy 50 5L (PSC) ¥ S alu Ll 2
el o 0313 Ol S al Ll ys ol s biiny o w0 l,T &K (6l s P-V e o S

1. Normal operating condition
2. Partial shading condition
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. Traditional methods
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. Nonlinear control
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11. Incremental conductance
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1. Ripple correlation control

2. Photovoltaic array combination
3. Actual measurement

4. Power feedback

5. Fuzzy logic control

6. Artificial neural network
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. Extremum seeking control
. real-time

. uncertain

. Objective function

. measurable

. Gradient function

. Adaptive law

. Update dynamics

. robustness

10. Array reconfiguration
11. Meta-heuristic methods
12. Hybrid methods
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. Particle swarm optimization

. Genetic algorithm

. Ant colony optimization

. Artificial bee colony

. Firefly algorithm

. Slap swarm algorithm

. Differential evolution algorithm
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Re-Initialization
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Re-initialization
Condition is satisfied?

‘ Select Target Vectors

!

Mutation to obtain the
mutant vectors

|

Crossover to obtain the
Trial Vectors

v v
‘ Calculate fitness J }7 ‘ Update the Target vectors
\

The Fitness of Trial vectors
compare to Target vector?

Min J is obtained?
OR
Max interation is reached?

—{ Next iteration

Output the best Target
vector
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1. Segmentation search method
2. Fibonacci linear search

3. Beta algorithm

4. Firework algorithm
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