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Lab Syllabus & Report Format 

Course Overview 

This lab addresses the principles of electrical transformers and machinery, their analysis 

and design. The sessions are structured so that students gain maximum benefit from 

exposure to electrical machines and computer-aided data acquisition. Initially, students are 

given a thorough tutorial on Cassy Lab, which will enable them to simulate the experiments, 

control parameters, acquire and analyze data in the form of relevant graphs. They measure 

the no-load and load characteristics of single-phase and three-phase transformers. With DC 

motors, induction motors and synchronous generators, they study the speed-torque 

characteristics and how synchronization is carried out.  

Course Objectives 

 Identify and familiarize with various lab components e.g. DC motors, Induction 

motors, Variable DC/AC supply, Fixed DC/AC supply, Cassy Sensors, 

Synchronization Unit, Variable Load Unit, Transformers etc. 

 Learn how to connect these components to build experimental set-ups from circuit 

diagrams. 

 To develop an awareness of safety practices in the lab. 

 Learn how to use Cassy Lab software. 

 Learn how to acquire data from Cassy Sensors and render the acquired data in the 

form of graphs. 

 Gain an engineering appreciation of electrical machines’ operation and their 

applications 

 Develop practical skills for measuring electrical and mechanical quantities (Current, 

voltage, power, efficiency, regulation, torque, speed) 

 Interpret and analyze measurement data 

Learning Outcomes 

 Identify various components e.g. DC motors, Induction motors, Variable DC/AC 

supply, Fixed DC/AC supply, Cassy Sensors, Synchronization Unit, Variable Load 

Unit, Transformers etc. 

 Manipulate and connect the various components according to specified connection 

diagrams. 

 Identify the various safety issues with every experiment. 

 Learn how to use Cassy Lab software. 

 Perform data acquisition using Cassy Sensors and render the acquired data in the 

form of graphs. 

 Learn the importance of every experiment and how these are related practically. 

Pre-requisites: 

 EEEN 3312: Electric Circuits II 

 EEEN 3361: Electromagnetic Fields and Waves 
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Lab manual:  Laboratory instruction manual as given by the instructor 
 

Grading Policy: 
 

Attendance 10% Quizzes* 10% 

Lab Work 20% Midterm Exam 20% 

Lab Report  20% Lab Final 20% 

 
 

* - There will be a quiz at the beginning of each lab session. These quizzes will be based 

on the lab experiment to be conducted on the day. 
 

Schedule of Experiments 

 

Lab # Lab Experiments Week 
1 Introduction to electrical machinery lab 1 

2 Introduction to Cassy Lab 2 
3 Magnetic circuits 3 

4 Three-phase circuits 4 

5 Single phase transformers 5 
6 Three-phase transformer connections 6 

 Mid-term assessment 7 
7 Characteristics of DC generator 8 

8 Characteristics of DC motor 10 

9 Three-phase synchronous generator 11 
10 Synchronization 12 

11 Three-phase induction motor 13 
 Revision 14 

 Exam 15 
 
 
 
Lab Rules & Policies 

 

 You must attend and complete all experiments. Be on time. 

 Read the lab manual carefully to understand the objectives of the experiment and the 

procedure to perform the experiment beforehand.  
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 Complete any required pre-lab exercises before you come to the lab. If you come 

prepared to the lab, it will also take you less time to complete an experiment.  

 Always bring a hard copy of the lab manual with you.  

 If you are absent for an experiment without an official excuse, you will not get any 

grade for that experiment.  

 There is no makeup for any experiment you miss unless you have an official excuse.  

 After you complete an experiment, you must disconnect the circuit and put 

components, measuring instruments, wires, etc. back in their original places. Not 

doing so may result in grade penalties.  

 Lab report must be prepared according to the required format. 

 Lab report must be submitted no later than one week after the experiment.  

 Experiments are performed in a group of not more than 2 students. 

 Each student will take turns in writing lab reports. 

 Any groups involved in copying lab report and/or lab results will receive zero grade. 

Those sharing their results or report with other groups will also receive zero grade. 

Class attendance 

Attendance is required and an attendance register will be maintained throughout. 
Participatory attendance is important to achieving the learning outcomes. If non-attendance 
occurs you will be responsible for materials covered during your absences, and it is your 
responsibility to consult with the lab instructor.  Please refer to the university wide policy for 
class attendance in your Student Guide handbook.  
 

Report Format:  

The lab reports are intended to serve two equally important objectives. They demonstrate 
not only your technical comprehension of the topics addressed in the experiment, but also 
your ability to present and discuss your results in a clear and concise manner. Your report 
will be graded on these two aspects. 

The required format for your lab report is given below.  

1. Cover page: (see next section) 

2. Objectives: State clearly the objectives of the experiment. Do not copy the 
objectives word-for-word from the lab manual. 

3. Equipment and components: List all the equipment and components used in the 
experiment. 
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4. Introduction: Provide the necessary background to the lab including the overall 
lab objectives, design specifications and approach. It may include a theoretical 
introduction about the subject handled in the experiment. 

5. Procedure: For each subsection of the lab, explain the following: 

(a) Step-by-step description of what you did. Include as many details as 
possible (in your own words; do not copy from the lab manual). 

(b) All necessary calculations as well as design/circuit diagrams. Please make 
sure your figures are clear and well labeled.  

6. Results and Analysis: For each subsection of the lab: 

(a) State the principal results and discuss them. Compare all measured results 
with what was theoretically expected/estimated from pre-lab exercise and 
explain any differences.  

(b) Tabulate your data and produce necessary plots. Analyze the data and/or 
plots and make comments. Answer all questions given in the lab manual. 

 

(c) Conclude each subsection by commenting on whether the objectives of that 
section were met or not. 

7. Conclusions: Restate the main objectives and to what degree they were achieved.  
What principles, laws and/or theory were validated by the experiment? Also discuss 
things that went wrong (if any) and how they can be improved upon. Describe 
some applications of your results. 

Cover Page: Your lab report must have a cover page with the following information: 

  

 Name of department and university 

 Course name and title 

 Experiment number and title 

 Names and IDs of group members 

 Lab section number, day and time 

 Date of submission 

 Instructor name  

 

See next page for a sample cover page.  
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