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ABSTRACT

This sample abstract adheres to the guidelines set forth by the Department of Electrical

and Electronic Engineering for undergraduate thesis submissions. It provides a concise

overview of the research project, highlighting the objectives, methodology, findings, and

implications. Please note that the content presented in this abstract does not represent an

actual research study but is solely for illustrative purposes.

The abstract should follow the given rules:

Purpose: Clearly state the objective or problem the research aims to address within the

field of electrical and electronic engineering. Provide a brief background to contextualize

the research topic.

Methods: Briefly describe the research design, methodology, and techniques employed

in the study. Highlight key components or aspects explored in the project.

Results: Summarize the major findings or outcomes of the research. Include quantita-

tive or qualitative data, if applicable, to support the conclusions drawn.

Conclusion: Discuss the implications and significance of the research findings within

the field of electrical and electronic engineering. Address any limitations encountered dur-

ing the study and suggest potential areas for future research.

Sample Abstract:

This research project focuses on the design and analysis of power distribution systems

for effective integration of renewable energy sources within microgrid environments. As

the demand for clean and sustainable energy continues to grow, microgrids are emerging

as promising solutions for local energy distribution and management. This study aims to

develop robust and efficient power distribution systems that can accommodate renewable

energy sources, such as solar panels and wind turbines, while ensuring reliable and stable

operation.

The research employs a combination of simulation modeling and optimization tech-

niques to assess different power distribution configurations and their performance under

varying scenarios. Various factors, including power quality, system efficiency, and grid re-

silience, are considered during the analysis. The outcomes of the research provide valuable

insights into the optimal design parameters, control strategies, and system architectures for

microgrids integrating renewable energy sources.

The findings reveal that a carefully designed power distribution system, equipped with

advanced control algorithms and energy storage solutions, can effectively handle the in-

termittency and variability of renewable energy sources. Through simulation experiments,

it is demonstrated that optimized microgrid configurations result in improved overall sys-

tem performance, enhanced power quality, and increased utilization of renewable energy

resources.

However, the study acknowledges certain limitations, such as the assumptions made

in the simulation models and the need for further validation through field tests. Future

research could focus on real-time monitoring, advanced fault detection algorithms, and

economic analysis of the proposed power distribution systems.

ix



The research outcomes have significant implications for the field of electrical and elec-

tronic engineering, specifically in the domain of renewable energy integration and micro-

grid design. The findings contribute to the development of sustainable power distribution

infrastructure, promoting the utilization of clean energy sources and reducing reliance on

traditional fossil fuel-based grids.

Keywords: power distribution systems, renewable energy integration, microgrids, sim-

ulation modeling, optimization techniques, power quality, system resilience, clean energy.
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Chapter 1

Introduction

This chapter is for your introduction.

1.1 Cross Referencing

We have incorporated the \cref or \Cref command from cleveref package in this sys-
tem. This will automatically insert words like Figure, Table etc. in your text.

See these examples:

• Figure 1.1 is a sample figure.

• Table 1.1 is a table.

• Section 2.1 in Chapter 2 shows some examples of citations.

• Figure 1.3 is a vector figure drawn with Tikz.

1.2 How to Write a Section

This is for writing section.

1.3 How to Add Table and Figures

You should refer a figure as, “Figure 1.1 is a sample figure”.

Then we applied same test cases to our modified algorithm i.e. the heuristic algorithm with our
new operation Block Reversal. The performance is shown in Table 1.1.

1



1.3. HOW TO ADD TABLE AND FIGURES 2

Figure 1.1: This is a sample figure.

Table 1.1: Performance table of Block reversal in a heuristic algorithm

α αn Test Cases Average # of
1 2 3 4 5 6 7 8 9 10 11 calculated operation

0.1 2 2 2 2 2 2 2 2 2 2 2 2 2
0.2 4 4 4 5 2 4 4 4 4 2 4 4 3.73
0.3 6 5 6 6 6 6 7 6 5 6 6 6 5.91
0.4 8 7 8 5 6 7 6 6 7 8 8 7 6.82
0.5 10 9 10 6 12 10 8 10 10 7 7 10 9
0.6 12 9 12 16 10 12 12 9 11 12 9 12 11.27
0.7 14 13 7 18 15 14 8 13 11 13 13 14 12.64
0.8 16 10 17 14 16 13 16 13 11 13 17 13 13.91
0.9 18 14 16 15 12 15 11 15 11 15 12 12 13.45
1 20 18 11 13 11 13 15 17 17 13 18 12 14.36

You can also use TikZ package to directly generate vector drawings. For example see Figure 1.3.

These are some dummy text used as page fillers only.

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Cras et ultricies massa. Nulla a sapien
lobortis, dignissim nibh in, aliquet mauris. Integer at dictum metus. Quisque in tortor congue
ipsum ultricies tristique. Maecenas ut tortor dapibus, sagittis enim at, tincidunt massa. Ut
sollicitudin sagittis ipsum, ac tincidunt quam gravida ac. Nullam quis faucibus purus. Aliquam
vel pretium turpis. Aliquam a quam non ex interdum sagittis id vitae quam. Nullam sodales
ligula malesuada maximus consequat. Proin a justo eget lacus vulputate maximus luctus vitae
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Figure 1.2: This is a sample figure.

x

y

−2π −π π 2π
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1

Figure 1.3: Sine Wave.

enim. Aliquam libero turpis, pharetra a tincidunt ac, pulvinar sit amet urna. Pellentesque eget
rutrum diam, in faucibus sapien. Aenean sit amet est felis. Aliquam dolor eros, porttitor quis
volutpat eget, posuere a ligula. Proin id velit ac lorem finibus pellentesque.

Maecenas vitae interdum mi. Aenean commodo nisl massa, at pharetra libero cursus vitae.
In hac habitasse platea dictumst. Suspendisse iaculis euismod dui, et cursus diam. Nullam
euismod, est ut dapibus condimentum, lorem eros suscipit risus, sit amet hendrerit justo tortor
nec lorem. Morbi et mi eget erat bibendum porta. Ut tristique ultricies commodo. Nullam
iaculis ligula sed lacinia ornare.

Sed ultricies cursus nisi at vestibulum. Aenean laoreet viverra efficitur. Ut eget sapien lorem.
Mauris malesuada, augue in pulvinar consectetur, ex tortor tristique ligula, sit amet faucibus
metus lectus interdum nisl. Nam eget turpis vitae ligula pulvinar bibendum a ut ipsum. Mauris
fringilla lacinia malesuada. Fusce id orci velit. Donec tristique rhoncus urna, a hendrerit arcu
vehicula imperdiet. Integer tristique erat at gravida condimentum. Sed ornare cursus quam, eget
tincidunt enim bibendum sed. Aliquam elementum ligula scelerisque leo sagittis, quis convallis
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elit dictum. Donec sit amet orci aliquam, ultricies sapien nec, gravida nisi. Etiam et pulvinar
diam, et pellentesque arcu. Nulla interdum metus sed aliquet consequat.

Proin in mi id nulla interdum aliquet ac quis arcu. Duis blandit sapien commodo turpis hendrerit
pharetra. Phasellus sit amet justo orci. Proin mattis nisl dictum viverra fringilla. Interdum et
malesuada fames ac ante ipsum primis in faucibus. Curabitur facilisis euismod augue vestibu-
lum tincidunt. Nullam nulla quam, volutpat vitae efficitur eget, porta sit amet nunc. Phasellus
pharetra est eget urna ornare volutpat. Aenean ultrices, libero eget porttitor fringilla, purus
tortor accumsan neque, sit amet viverra felis tortor eget justo. Nunc id metus a purus tempus
euismod condimentum non lacus. Nam vitae diam aliquam, facilisis diam quis, pharetra nunc.
Nulla eget vestibulum tellus, ut cursus tellus. Vestibulum euismod pellentesque sodales.

Maecenas at mi interdum, faucibus lorem sed, hendrerit nisi. In vitae augue consequat diam
commodo porta sit amet eu purus. Mauris mattis condimentum feugiat. Nulla commodo mo-
lestie risus vitae maximus. Proin hendrerit neque malesuada urna laoreet convallis. Etiam a
diam pulvinar, auctor sem ac, hendrerit risus. Ut urna urna, venenatis ac tellus non, scelerisque
tristique ligula. Vestibulum sollicitudin vel leo malesuada accumsan. Donec sit amet erat diam.
Vestibulum ante ipsum primis in faucibus orci luctus et ultrices posuere cubilia Curae; Vivamus
odio dui, scelerisque et lorem egestas, posuere ullamcorper nunc. Integer varius nunc nec velit
tincidunt commodo. Mauris rhoncus ultrices sapien non suscipit.

End of dummy text.



Chapter 2

Literature Review

This chapter should be linked to PO(b), Identify, formulate, research literature, interpret data,
and analyze complex electrical and electronic engineering problems using principles of mathe-
matical, natural and engineering sciences.

In this chapter we show how we can cite the references.

2.1 See the Citations

According to [1], a reconfigurable broadband metasurface was developed with switchable func-
tionalities in the visible range. In a comprehensive review by [2], the authors discussed the
concept of biomimicry in nanotechnology. The work of [3] presented an all-optical reflection
modulator reaching 85% efficiency for the 2µm waveband. Roy et al. [4] developed a custom
gold-patterned rewritable optical disc-based plasmonic sensor for blood hemoglobin detection.
The refractive index sensor based on a T grating on a nano-cavity array was presented by [5].
In the field of virus detection, [6] provided a review on plasmonic nano-biosensors with a fo-
cus on coronavirus. The work of [7] introduced a structurally tunable gear-shaped plasmonic
sensor. A comprehensive review on colors with plasmonic nanostructures was presented by [8].
The roadmap on metasurfaces was outlined by [9]. The sensitivity to ambient refractive in-
dex was enhanced using tunable few-layer graphene/hBN nanoribbons [10]. Jiang et al. [11]
demonstrated phase modulation with metasurfaces using gated ultra-thin TiN films. The mate-
rial platforms for optical metasurfaces were discussed in [12]. Hybrid plasmonic waveguides
formed by metal coating of dielectric ridges were investigated by [13]. A Pancharatnam-Berry
phase manipulating metasurface for visible color hologram based on low-loss silver thin film
was presented by [14]. Kim et al. [15] controlled the polarization state of light with plasmonic
metal oxide metasurfaces.

5



Chapter 3

Methodology

3.1 Theoretical Framework

Some text.

3.1.1 This is a Subsection

And some more.

This is a Subsubsection

Yet some more.

3.2 Design

Here are some dummy texts.

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Cras et ultricies massa. Nulla a sapien
lobortis, dignissim nibh in, aliquet mauris. Integer at dictum metus. Quisque in tortor congue
ipsum ultricies tristique. Maecenas ut tortor dapibus, sagittis enim at, tincidunt massa. Ut
sollicitudin sagittis ipsum, ac tincidunt quam gravida ac. Nullam quis faucibus purus. Aliquam
vel pretium turpis. Aliquam a quam non ex interdum sagittis id vitae quam. Nullam sodales
ligula malesuada maximus consequat. Proin a justo eget lacus vulputate maximus luctus vitae
enim. Aliquam libero turpis, pharetra a tincidunt ac, pulvinar sit amet urna. Pellentesque eget
rutrum diam, in faucibus sapien. Aenean sit amet est felis. Aliquam dolor eros, porttitor quis
volutpat eget, posuere a ligula. Proin id velit ac lorem finibus pellentesque.

6



3.3. DESIGN CONSIDERATIONS 7

3.3 Design Considerations

This section should be linked to PO(c) Design/development Solution: Design solutions to com-
plex engineering problems and design systems, components, or processes that meet the needs
relevant to electrical and electronic engineering with appropriate considerations to public health
and safety, cultural, societal, and environmental considerations. (K5).

3.3.1 Public Health and Safety Considerations

Write here...

3.3.2 Cultural, Societal, and Environmental considerations

Write here...

Maecenas vitae interdum mi. Aenean commodo nisl massa, at pharetra libero cursus vitae.
In hac habitasse platea dictumst. Suspendisse iaculis euismod dui, et cursus diam. Nullam
euismod, est ut dapibus condimentum, lorem eros suscipit risus, sit amet hendrerit justo tortor
nec lorem. Morbi et mi eget erat bibendum porta. Ut tristique ultricies commodo. Nullam
iaculis ligula sed lacinia ornare.

3.4 Simulation and/or Experimental Methods

Make sure to evaluate and analyse the limits of your simulation tools (eg. accuracy, domain size
etc.)

Should be linked to PO(e) Modern tool usage: Use techniques, skills, and modern engineering
tools to solve complex and practical engineering problems related to electrical and electronic
engineering with understanding of the limitations. (K6).

Sed ultricies cursus nisi at vestibulum. Aenean laoreet viverra efficitur. Ut eget sapien lorem.
Mauris malesuada, augue in pulvinar consectetur, ex tortor tristique ligula, sit amet faucibus
metus lectus interdum nisl. Nam eget turpis vitae ligula pulvinar bibendum a ut ipsum. Mauris
fringilla lacinia malesuada. Fusce id orci velit. Donec tristique rhoncus urna, a hendrerit arcu
vehicula imperdiet. Integer tristique erat at gravida condimentum. Sed ornare cursus quam, eget
tincidunt enim bibendum sed. Aliquam elementum ligula scelerisque leo sagittis, quis convallis
elit dictum. Donec sit amet orci aliquam, ultricies sapien nec, gravida nisi. Etiam et pulvinar
diam, et pellentesque arcu. Nulla interdum metus sed aliquet consequat.



3.4. SIMULATION AND/OR EXPERIMENTAL METHODS 8

Proin in mi id nulla interdum aliquet ac quis arcu. Duis blandit sapien commodo turpis hendrerit
pharetra. Phasellus sit amet justo orci. Proin mattis nisl dictum viverra fringilla. Interdum et
malesuada fames ac ante ipsum primis in faucibus. Curabitur facilisis euismod augue vestibu-
lum tincidunt. Nullam nulla quam, volutpat vitae efficitur eget, porta sit amet nunc. Phasellus
pharetra est eget urna ornare volutpat. Aenean ultrices, libero eget porttitor fringilla, purus
tortor accumsan neque, sit amet viverra felis tortor eget justo. Nunc id metus a purus tempus
euismod condimentum non lacus. Nam vitae diam aliquam, facilisis diam quis, pharetra nunc.
Nulla eget vestibulum tellus, ut cursus tellus. Vestibulum euismod pellentesque sodales.

Maecenas at mi interdum, faucibus lorem sed, hendrerit nisi. In vitae augue consequat diam
commodo porta sit amet eu purus. Mauris mattis condimentum feugiat. Nulla commodo mo-
lestie risus vitae maximus. Proin hendrerit neque malesuada urna laoreet convallis. Etiam a
diam pulvinar, auctor sem ac, hendrerit risus. Ut urna urna, venenatis ac tellus non, scelerisque
tristique ligula. Vestibulum sollicitudin vel leo malesuada accumsan. Donec sit amet erat diam.
Vestibulum ante ipsum primis in faucibus orci luctus et ultrices posuere cubilia Curae; Vivamus
odio dui, scelerisque et lorem egestas, posuere ullamcorper nunc. Integer varius nunc nec velit
tincidunt commodo. Mauris rhoncus ultrices sapien non suscipit.

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Cras et ultricies massa. Nulla a sapien
lobortis, dignissim nibh in, aliquet mauris. Integer at dictum metus. Quisque in tortor congue
ipsum ultricies tristique. Maecenas ut tortor dapibus, sagittis enim at, tincidunt massa. Ut
sollicitudin sagittis ipsum, ac tincidunt quam gravida ac. Nullam quis faucibus purus. Aliquam
vel pretium turpis. Aliquam a quam non ex interdum sagittis id vitae quam. Nullam sodales
ligula malesuada maximus consequat. Proin a justo eget lacus vulputate maximus luctus vitae
enim. Aliquam libero turpis, pharetra a tincidunt ac, pulvinar sit amet urna. Pellentesque eget
rutrum diam, in faucibus sapien. Aenean sit amet est felis. Aliquam dolor eros, porttitor quis
volutpat eget, posuere a ligula. Proin id velit ac lorem finibus pellentesque.

Maecenas vitae interdum mi. Aenean commodo nisl massa, at pharetra libero cursus vitae.
In hac habitasse platea dictumst. Suspendisse iaculis euismod dui, et cursus diam. Nullam
euismod, est ut dapibus condimentum, lorem eros suscipit risus, sit amet hendrerit justo tortor
nec lorem. Morbi et mi eget erat bibendum porta. Ut tristique ultricies commodo. Nullam
iaculis ligula sed lacinia ornare.

Sed ultricies cursus nisi at vestibulum. Aenean laoreet viverra efficitur. Ut eget sapien lorem.
Mauris malesuada, augue in pulvinar consectetur, ex tortor tristique ligula, sit amet faucibus
metus lectus interdum nisl. Nam eget turpis vitae ligula pulvinar bibendum a ut ipsum. Mauris
fringilla lacinia malesuada. Fusce id orci velit. Donec tristique rhoncus urna, a hendrerit arcu
vehicula imperdiet. Integer tristique erat at gravida condimentum. Sed ornare cursus quam, eget
tincidunt enim bibendum sed. Aliquam elementum ligula scelerisque leo sagittis, quis convallis
elit dictum. Donec sit amet orci aliquam, ultricies sapien nec, gravida nisi. Etiam et pulvinar
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diam, et pellentesque arcu. Nulla interdum metus sed aliquet consequat.

Proin in mi id nulla interdum aliquet ac quis arcu. Duis blandit sapien commodo turpis hendrerit
pharetra. Phasellus sit amet justo orci. Proin mattis nisl dictum viverra fringilla. Interdum et
malesuada fames ac ante ipsum primis in faucibus. Curabitur facilisis euismod augue vestibu-
lum tincidunt. Nullam nulla quam, volutpat vitae efficitur eget, porta sit amet nunc. Phasellus
pharetra est eget urna ornare volutpat. Aenean ultrices, libero eget porttitor fringilla, purus
tortor accumsan neque, sit amet viverra felis tortor eget justo. Nunc id metus a purus tempus
euismod condimentum non lacus. Nam vitae diam aliquam, facilisis diam quis, pharetra nunc.
Nulla eget vestibulum tellus, ut cursus tellus. Vestibulum euismod pellentesque sodales.

Maecenas at mi interdum, faucibus lorem sed, hendrerit nisi. In vitae augue consequat diam
commodo porta sit amet eu purus. Mauris mattis condimentum feugiat. Nulla commodo mo-
lestie risus vitae maximus. Proin hendrerit neque malesuada urna laoreet convallis. Etiam a
diam pulvinar, auctor sem ac, hendrerit risus. Ut urna urna, venenatis ac tellus non, scelerisque
tristique ligula. Vestibulum sollicitudin vel leo malesuada accumsan. Donec sit amet erat diam.
Vestibulum ante ipsum primis in faucibus orci luctus et ultrices posuere cubilia Curae; Vivamus
odio dui, scelerisque et lorem egestas, posuere ullamcorper nunc. Integer varius nunc nec velit
tincidunt commodo. Mauris rhoncus ultrices sapien non suscipit.



Chapter 4

Results and Discussion

Write details of design of experiment, analysis, data interpretation. Should be linked to PO(d)
Investigation: Conduct investigations of complex problems using research-based knowledge
and research methods including design of experiments, analysis and interpretation of data, and
synthesis of information to provide valid conclusions. (K8).

4.1 BUET

Bangladesh University of Engineering and Technology, abbreviated as BUET, is one of the most
prestigious institutions for higher studies in the country. About 5500 students are pursuing
undergraduate and postgraduate studies in engineering, architecture, planning and science in
this institution. At present, BUET has sixteen teaching departments under five faculties and it
has three institutes. Every year the intake of undergraduate students is around 900, while the
intake of graduate students in Master’s and PhD programs is around 1000. A total of about five
hundred teachers are teaching in these departments and institutes. There are additional teaching
posts like Dr. Rashid Professor, Professor Emeritus and Supernumerary Professors.

4.2 Campus

The BUET campus is in the heart of Dhaka — the capital city of Bangladesh. It has a compact
campus with halls of residence within walking distances of the academic buildings. The physi-
cal expansion of the University over the last three decades has been impressive with construction
of new academic buildings, auditorium complex, halls of residence, etc.

10
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4.3 History

BUET is the oldest institution for the study of Engineering and Architecture in Bangladesh.
The history of this institution dates back to the days of Dhaka Survey School which was estab-
lished at Nalgola, in Old Dhaka in 1876 to train Surveyors for the then Government of Bengal
of British India. As the years passed, the Survey School became the Ahsanullah School of En-
gineering offering three-year diploma courses in Civil, Electrical and Mechanical Engineering.
In recognition of the generous financial contribution from the then Nawab of Dhaka, it was
named after his father Khawja Ahsanullah. It moved to its present premises in 1912. In 1947,
the School was upgraded to Ahsanullah Engineering College as a Faculty of Engineering under
the University of Dhaka, offering four-year bachelor’s courses in Civil, Electrical, Mechanical,
Chemical and Metallurgical Engineering. In order to create facilities for postgraduate studies
and research, Ahsanullah Engineering College was upgraded to the status of a University in
1962 and was named East Pakistan University of Engineering and Technology. After the War
of Liberation in 1971, Bangladesh became an independent state and the university was renamed
as the Bangladesh University of Engineering and Technology.

4.4 Students

Till today, it has produced around 25,000 graduates in different branches of engineering and
architecture, and has established a good reputation all over the world for the quality of its
graduates, many of whom have excelled in their profession in different parts of the globe. It
was able to attract students from countries like India, Nepal, Iran, Jordan, Malaysia, Sri Lanka,
Pakistan and Palestine.

4.5 Departments

Both Undergraduate and Postgraduate studies and research are now among the primary func-
tions of the University. Eleven departments under five faculties offer Bachelor Degrees, while
most of the departments and institutes offer Master’s Degrees and some of the departments
have Ph.D. programs. In addition to its own research programs, the university undertakes re-
search programs sponsored by outside organizations like European Union, UNO, Common-
wealth, UGC, etc. The expertise of the University teachers and the laboratory facilities of the
University are also utilized to solve problems and to provide up-to-date engineering and tech-
nological knowledge to the various organizations of the country.



Chapter 5

Evaluation

5.1 Assessment of Issues

In this section, Apply reasoning to assess societal, health, safety, legal and cultural issues and the
consequent responsibilities relevant to professional engineering practice and solutions particular
to your thesis.

Should be linked to PO(f) The Engineer and Society: Apply reasoning to assess societal, health,
safety, legal and cultural issues and the consequent responsibilities relevant to professional en-
gineering practice and solutions to complex engineering problems. (K7).

5.1.1 Societal Issues

5.1.2 Health and Safety Issues

5.1.3 Legal and Cultural Issues

5.2 Evaluation of Environment and Sustainability

In this section, evaluate the sustainability and impact of your thesis work in societal and envi-
ronmental contexts.

Should be linked to PO(g) Environment and sustainability: Understand and evaluate the sus-
tainability and impact of professional engineering work in the solution of complex engineering
problems in societal and environmental contexts. (K7).

12
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5.3 Ethical Issues

In this section, clearly mention how ethical principles and commitment to professional ethics
and responsibilities was upheld during your thesis work. Mention responsible conduct of re-
search, plagirism etc.

Should be linked to PO(h) Ethics: Apply ethical principles and commit to professional ethics
and responsibilities and norms of engineering practice. (K7).

5.4 Future Works

In this section, discuss possible future works for your particular thesis work.

Should be linked PO(l) Life-long Learning: Recognize the need for, and ability to engage in
life-long learning and know contemporary aspects related to the field of electrical and electronic
engineering.
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Appendix A

Codes

A.1 Sample Code

We use this Matlab code to find out the transfer function of a third order nonlinear system.. . .
1 syms s x u

2

3 % Define the system dynamics (example equation)

4 f = uˆ3 + uˆ2*x + u*xˆ2 + xˆ3;

5

6 % Define the input and output variables

7 U = laplace(u);

8 X = laplace(x);

9

10 % Calculate the transfer function

11 TF = simplify(X/U);

12

13 % Display the transfer function

14 pretty(TF)

A.2 Another Sample Code

We use this Python code to plot the IV characteristics of a Photovoltaic cell.. . .
1 import numpy as np

2 import matplotlib.pyplot as plt

3

4 # Define the constants

5 Is = 1e-9 # Reverse saturation current (A)

6 n = 1.5 # Ideality factor

7 Vt = 0.025 # Thermal voltage (V)

8 Rs = 0 # Series resistance (ohms)

9 Rsh = 100 # Shunt resistance (ohms)

10 Iph = 0.1 # Photocurrent (A)

11

12 # Define the voltage range

17



A.2. ANOTHER SAMPLE CODE 18

13 V = np.linspace(0, 1, 100)

14

15 # Calculate the current using the Shockley diode equation

16 I = Iph - Is * (np.exp(V / (n * Vt)) - 1) - V / Rs

17

18 # Calculate the maximum power point (MPP)

19 P = I * V

20 mpp_index = np.argmax(P)

21 V_mpp = V[mpp_index]

22 I_mpp = I[mpp_index]

23

24 # Plot the I-V curve

25 plt.plot(V, I)

26 plt.scatter(V_mpp, I_mpp, color=’red’, label=’MPP’)

27 plt.axhline(0, color=’black’, linewidth=0.5)

28 plt.axvline(0, color=’black’, linewidth=0.5)

29 plt.xlabel(’Voltage (V)’)

30 plt.ylabel(’Current (A)’)

31 plt.title(’I-V Characteristics of a Single Junction Solar Cell’)

32 plt.legend()

33 plt.grid(True)

34 plt.show()
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