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Project Definition

This project aims at designing a 60-W Integrated
AC Photovoltaic (PV) module with the power
electronic circuits, components and battery storage
integrated and mounted on the back of the PV

module. The output of the module 1s a smooth
220V (rms), 60 Hz AC output.



Project Objectives

* Selecting the proper size and type for the
solar panels, converter, and inverter that
will result 1n maximum performance and
cost-efficiency.

* Integrating all the components 1n one
module.

* Developing a smart MPPT (Maximum
power point tracking) to maximize the
output power.




Project Specifications

e 220V (rms), 60 Hz AC output.
* Design a micro inverter ac photovoltaic module.
* Work 1n day time.

* Adaptive Variable Step-size MPPT (maximum
power point tracking) algorithm that increases the
accuracy and speed.

* Specs of the converter 600 W, inverter 500 W, PV
module 60 W.




Design Constraints

&
Standards

BUDGET ENVIRONMENT




Project Architecture

From ¥ ivioQulie

DC to DC

DC to AC




Subsystems Architecture

Subsystem 1 (Hardware) Subsystem 2 (Software)




Inverter/ Components

Micro-Inverter

String-Inverter

Centralized-Inverter

Solar Panel

Converter

Inverter




Centralized-Inverter & Micro-Inverter
String-Inverter
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Planning

* Our project 1s easy to use

* All our components are available in local
market

 We did all the tests at PMU labs




Completed Work

* Write a plan  Check the project results
« We bought all the components * Subsystem 2

* Finalized the design

* Prepare final report

* Prepare project demo

* We build and tests the prototype
* Subsystem 1

* Architectures

* Simulate the project




DESIGN

Solar Panel 60 W

Data Logger
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Simulations
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Project Management & Team Work

Title: Design Optimization of Micro4nverter Based AC Photovaltak Modute | Advisor: Dr. Ala Raef Al-Haj Hussein Design Il (ASSE 3) Spring 2021
E_m;a_t!!al!yl _20160_114_9 _(EY_)Z_OI 601149 = Project PLAN & Progress
Bassam Alkhunaizi (BA) 201501307 ProgRpt No.5
|Ahmed Alhawsawi (AA) 201401247 Plan updated (Date): APR. 17, 2021
Mohammed Al Najem (MA) 201501496 Instructor: Dr. Sadiq Alhuwaidi
ACTIVETY paN| PN awgred | acrum | acuar| pemoenr | | = I | % Complete (beyond plan)
START| DURATION| To START  |[DURATION!  COMPLETE Periods (Weeks 1-15)
| lal2|s]la|s|elz]8]9fa0]aa|a22]as]12a]2s
Write a plan v | 1 ALL 1 1 100% |
Build the prototype |2 a aw | 3 1 100% L
Test the prototype | 2 1 AL | 3 1 100% i
Buy all the components 3] & EY,AA 3 1 100%
Subsystem 1 |4 | 3 MA, BA 4 2 100%
Architecture 12283 5| 3 MA, AA 5 1 100%
Design the structure 6 4 BA, EY 8 3 100% | |
Simulate the project using simlink 6 5 AA 6 2 100% | |
Prepare midterm presentation and video | 7 3 EY 7 2 100% | |
Check the project results 8 2 ALL 8 2 100% | |
Design the project 9 4 ALL 9 1 100% | |
Subsystem 2 10| 2 BA, AA 10 3 100%
finalized the design 10 1 MAEY | 10 2 | 1oo%
Prepapre final report 11 2 ALL 12 2 100%
Prepapre final presentation 12 2 BA 12 2 | 100%
Prepare project demo 13 3 ALL 12 1 | loox
Submit R pt/PPT/Brochure/Video...etc. 14 2 MA, AA 14 1 100%




Project Management & Team Work

Task Emad Bassam Mohammad Ahmed

Search & acquire components

Design

Testing

Write Reports & Presentations




* Challenges

1. COVID-19
2. IMPLEMENTATION
3. SIMULATION THE PROJECT




Risk Assessment and Management

# Risk Description Risk Management Impact

We don’t have knowledge about We have learned what it is

1 [the micro-inviter photovoltaic We can’t do the project with help with Dr. Ala
module
) We don’t have any knowledge of |We will lose time and we won’t [We have learned what is

MPPT be able to finish subsystem 2 MPPT with help with Dr. Ala

We have learned how to use
it by watching YouTube
videos explain how to use it

We haven’t used MATLAB It cost effectively to project and
Simulink before cost us time




New Skills Acquired and Applied

* Analyzed data using ¢ Get AC from solar * MATLAB Simulink
Excel panel

% ‘\ MATLAB

= s =




Impact of project

* MONEY

* SPACE e 4 N
>+ @+

* TIME '

IMPACT



PROJECT COST

No. Description Quantity | Unit Cost (SR) | Total Cost (SR)
1 SOLAR PANEL 2 180 720
2 INVERTER 2 280 1120
3 CONVERTER 2 90 360
4 BATTERY 1 0 0
5 SENSORS 10 8 80
Totals 2280 SR




Video
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