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Basic Course Information



Course Rationale
This course will provide knowledge of AC
machine such as Alternators, Synchronous motor,
Induction motor that will bring them near to the
practical applications. By understanding these
machines' theoretical foundations and practical
applications, students gain insights into efficient
power generation, transmission, and utilization.
Furthermore, the course equips learners with the
skills to analyze, design, and troubleshoot
synchronous and induction machines, fostering
expertise crucial for electrical engineering and
energy-related industries. 

Problem-
solving



Course Objectives
This course has been projected for the students. 

 To understand the construction and basic
principle of AC machines. 

 To analyze the properties of AC machines
practically. To get required ideas for designing
electrical machines.

Problem-
solving



Analyze different
machines with
respect to
theoretical
knowledge.

Identify the
performance of
different machines
experimentally. Apply practical

knowledge for
designing Electrical
machines. 

Analyze the
properties of
Synchronous
machines,
Induction Motors.

Course Learning Outcomes (CLOs):

CLO 1

CLO 2

CLO 3

CLO 4



Course Plan Mapped with CLO

Psychological Barriers

Week
No.

Experiment Name Learning Outcomes
Theory Time

(Hours)
Practical Time

(Hours)
Alignment

to CLO

1 .

A GENERAL PROCEDURE FOR
CONDUCTING EXPERIMENTS WITH
DIFFERENT TYPES OF DC AND AC
MACHINES

Students will gain a practical
understanding of the operational
principles, construction, and
performance characteristics of various
DC and AC machines. 

02 03
CLO 1
CLO 2

2-3.

A) DETERMINATION OF
PARAMETERS OF THE
EQUIVALENT CIRCUIT OF A
THREE-PHASE INDUCTION MOTOR.
B) VERIFICATION OF THE
EQUIVALENT CIRCUIT BY
LOADING THE INDUCTION MOTOR.

 Students will understand how to
experimentally determine the
parameters of the equivalent
circuit

04 06
CLO 2
CLO 3

4-5.
NO LOAD AND BLOCKED ROTOR
TEST ON A 3- ɸ INDUCTION MOTOR

Students will gain the ability to
evaluate key performance
parameters such as core losses,
friction losses, and the equivalent
circuit of the motor.

04 06
CLO 1
CLO 2



Course Plan Mapped with CLO

Psychological Barriers

Week
No.

Experiment Name Learning Outcomes
Theory Time

(Hours)
Practical Time

(Hours)
Alignment

to CLO

6-7.
BRAKE TEST ON 3- ɸ SQUIRREL
CAGE INDUCTION MOTOR

After performing the brake test on a 3-
ɸ squirrel cage induction motor,
students will understand how to
determine the motor's performance
characteristics, such as torque, power,
and efficiency, under various load
conditions.

04 06
CLO 2
CLO 3

8-9.
LOAD TEST ON 3-PHASE AC SLIP
RING INDUCTION MOTOR

Students will understand its
performance characteristics,
including torque, efficiency, and
power factor under varying load
conditions.

04 06
CLO 3
CLO 4

10.
LOAD TEST ON SINGLE PHASE
INDUCTION MOTOR

Students will understand its
performance characteristics, including
efficiency and power factor under
varying load conditions. 

02 03
CLO 3
CLO 4



Course Plan Mapped with CLO

Psychological Barriers

Week
No.

Experiment Name Learning Outcomes
Theory Time

(Hours)
Practical Time

(Hours)
Alignment

to CLO

11 - 12.
EQUIVALENT CIRCUIT OF A
SINGLE PHASE INDUCTION
MOTOR

By conducting this experiment, students
will understand how to derive the
equivalent circuit parameters of a single-
phase induction motor and analyze its
performance characteristics.

04 06
CLO 2
CLO 3

13 -14.
REGULATION OF ALTERNATOR
USING SYNCHRONOUS
IMPEDANCE METHOD

Students will be able to determine the
voltage regulation of an alternator using
the synchronous impedance method and
understand its significance in
maintaining stable operation under
varying load conditions.

04 06
CLO 2
CLO 3

15.
AN EXPERIMENTAL STUDY ON A
FAN MOTOR 

Students will gain practical
understanding of the working
principles of a fan motor, analyze
its electrical and mechanical
performance, and evaluate key
parameters 

02 03
CLO 3
CLO 4



Course Plan Mapped with CLO

Psychological Barriers

Week
No.

Experiment Name Learning Outcomes
Theory Time

(Hours)
Practical Time

(Hours)
Alignment

to CLO

16-17

Designing a Project, where students
could emphasize the knowledge and
skills learned from lectures and
experiments and utilize them to
implement process control of an
industry and voltage regulation and
power factor control for a small power
system. 

Students will integrate theoretical
concepts from lectures and practical
skills from experiments to design a
project focused on process control,
voltage regulation, and power factor
control for a small power system.
They will demonstrate the ability to
apply learned concepts to real-world
industry scenarios, enhancing their
practical knowledge and problem-
solving skills in managing electrical
systems effectively.

04 06 CLO 4



1. Do not touch any terminals (or) Switch without ensuring that it is dead.
2. Wearing shoes with rubber sole is desirable.
3. Use a fuse wire of proper rating.
4. Use sufficient long connecting leads rather than joining two or there
small ones, because in case any joint is open it could be dangerous.
5. Make sure that all the electrical connections are correct before switching
on any circuit. Wrong connections may cause large amount of current
which results damage of equipment.
6. The circuit should be de-energized while changing any connection.

SAFETY RULES

Lorem ipsum dolor sit amet, consectetur
adipiscing elit. Morbi eu neque purus. In nibh

lacus, placerat quis lobortis quis,
pellentesque ut lacus. Duis sed auctor turpis.

7. In case of emergency or fire switch-off the master switch on the main
panel board.
8. Keep away from all the moving parts as for as possible.
9. Do not renew a blown fuse until you are satisfied to the cause and
rectified problem.
10. Do not touch an electric circuit when your hands are wet or bleeding from a
cut.



WEEK 01
Page 12-16



EXPERIMENT 1— A general procedure for
conducting experiments with different types of
dc and ac machines



Pre Lab Work
Motor and generator principles 
Types of motor and generator 
Identification whether a machine is generator or motor 
Common connections for a motor and a generator 
Loading arrangements for motor and generator 
Speed control of a motor 

(To be written in the report)



1.1 Introduction: There are some common techniques to identify an electrical machine and to work with an electrical
machine. The machine may be a motor or a generator. First of all, the students are required to identify a proper
machine for their experiment. Then, in most cases, finding the characteristics of the motor or generator is required. In
general, the characteristics are determined by loading the motor or generator. The general guidelines of identifying
and loading of an electrical machine are given below.

 1.2 Three phase Induction motor: 
1.2.1 Identification of an induction motor : Based on rotor construction, there are two types of induction motor:
squirrel cage and wound type. In a squirrel cage induction motor, only six stator terminals are available at outside and
the rotor terminals are shorted inside. On the other hand, in a wound type, three rotor terminals are also available at
outside along with six stator terminals. Hence, for a wound type nine terminals are available at outside whereas only
six terminals are available for a squirrel cage motor. 

1.2.2 Loading of an induction motor: A dc machine (dc generator)/eddy current brake is connected in the laboratory
for loading the induction motor, then the generator is loaded gradually and hence the motor is loaded gradually. The
loading procedure of a generator will be discussed below.



1.3 Three phase synchronous machine:

 1.3.1 Identification of a three phase synchronous machine : A three phase synchronous machine has six armature terminals and two
dc field terminals. A dc supply is applied to the field terminals. The synchronous machine may act as a generator (known as
alternator) or a motor; it depends on the type of input and output. If the output is electrical and the input is mechanical force then
the machine is a generator or alternator and vice versa for a motor. For an alternator, the input mechanical force is generated by
an external dc/ac motor. 

1.3.2 Loading of a three phase synchronous machine: If the synchronous machine acts as an alternator, a three phase variable load
(R/RL/RC) is connected in series with the armature of the machine to vary the armature/load current. Again, if the synchronous
machine acts as a motor,
a dc generator (which acts as a load) is connected with its rotor to demonstrate the loading characteristics. 

1.4 Single phase dc/ac machine: 

1.4.1 Identification of a single phase ac motor: In our laboratory, it is confusing to identify a single phase ac motor using the
terminals. The ac motors look like a dc motor. Hence, it is suggested to identify the motor using the nameplate of the motor. 

1.4.1 Loading of a single phase ac motor: A dc generator with variable external resistor will be used for loading the single phase ac
motor. 



The students are also advised to follow the following instructions during experiment: 
1. Read the voltage and current ratings of a machine. Never apply the current and voltage that exceed
the values written in the nameplate of the machine. 
2. Don’t close/open any switch until you know the function of the switch. It is better to ask a teacher/
officer to open/close the switch of power supply. 
3. Disconnect all connections that you made during experiment carefully. 
4. Tidy up the experimental desk once you finish the experiment. 
5. Don’t discuss with other group member without any concern of a teacher. 
6. Ask a teacher before you leave the laboratory. 



WEEK 2-3
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EXPERIMENT 2— PARAMETERS OF THE
EQUIVALENT CIRCUIT OF A THREE PHASE
INDUCTION MOTOR 



Pre Lab Work

(To be written in the report)

1) If the no load test results of an induction machine are given as: 3‐phase
real power Pnl, line‐line voltage Vnl, and stator current Inl, how to calculate
magnetising impedance? 

2) If the block‐test results are given as: 3‐phase real power Pbl, line‐line
voltage Vbl, and stator current Ibl, how to calculate leakage reactance of
stator and rotor? 

3) Derive the torque, output power, and efficiency of the induction machine
based on the equivalent circuit. 

4) Compare the per phase equivalent circuit of a transformer and an
induction machine and describe the similarities and differences.
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EXPERIMENT 3— NO LOAD AND BLOCKED
ROTOR TEST ON A 3- ɸ INDUCTION MOTOR



Pre Lab Work

(To be written in the report)

Study the working principle of a 3-phase induction motor and

understand its equivalent circuit.

Understand the purpose of the no-load and blocked rotor tests for

determining motor parameters such as efficiency, starting torque, and

voltage regulation.

Familiarize yourself with the procedure of performing the no-load and

blocked rotor tests.

Review the necessary equipment, including the induction motor,

wattmeter, ammeter, voltmeter, and tachometer.

Prepare a datasheet to record the test results and calculate the

motor's performance characteristics



















WEEK 6-7
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EXPERIMENT 4 — BRAKE TEST ON 3- ɸ
SQUIRREL CAGE INDUCTION MOTOR



Pre Lab Work

(To be written in the report)

Understanding the principles of the brake test, which is
used to determine the motor's mechanical losses and
efficiency. Familiarize yourself with the setup, including the
motor's key components such as the stator, rotor, and the
brake drum. Study the working of the motor under no-load
and varying-load conditions. Prepare to measure
parameters such as input power, output power, torque, and
speed. Ensure the correct calibration of instruments like
tachometers and dynamometers to accurately record
results.
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EXPERIMENT 5 — LOAD TEST ON 3-PHASE AC
SLIP RING INDUCTION MOTOR



Pre Lab Work

(To be written in the report)

Review the working principles and construction of a 3-phase

slip ring induction motor.

Understand the significance of performing a load test to

determine the motor's performance under varying load

conditions.

Familiarize yourself with the connection diagram and test

setup for the load test, ensuring correct wiring and

equipment placement.

Study the parameters to be measured, such as current,

voltage, power, and torque, during different load conditions.

Prepare to calculate the motor's efficiency, slip, and power

factor based on the data obtained during the experiment.













WEEK 9-10
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EXPERIMENT 6 — LOAD TEST ON SINGLE
PHASE INDUCTION MOTOR



Pre Lab Work

(To be written in the report)

Review the basic working principles of a single-phase

induction motor, including its construction and operation.

Understand the purpose of a load test in determining the

performance characteristics like efficiency, power factor,

and torque.

Familiarize yourself with the test setup, including the motor,

load bank, and measuring instruments like ammeters,

voltmeters, and wattmeters.

Prepare calculations for expected motor performance at no-

load and full-load conditions.

Ensure proper safety measures and motor insulation are

verified before starting the experiment
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EXPERIMENT 7 — EQUIVALENT CIRCUIT OF A
SINGLE PHASE INDUCTION MOTOR



Pre Lab Work

(To be written in the report)

The no-load test will help identify the magnetizing branch
parameters, while the blocked rotor test will give us the resistance
and reactance of the motor's equivalent circuit. Measurements of
voltage, current, and power will be taken during both tests. The
motor's equivalent circuit parameters will be calculated from the
obtained data. This experiment will help in understanding the
behavior and performance characteristics of a single-phase
induction motor.
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EXPERIMENT 8 — REGULATION OF ALTERNATOR
USING SYNCHRONOUS IMPEDANCE METHOD



Pre Lab Work

(To be written in the report)

Review the principles of alternator operation, focusing on

synchronous reactance and synchronous impedance.

Understand the concept of voltage regulation in alternators and

its importance for maintaining constant output voltage.

Familiarize yourself with the synchronous impedance method for

calculating voltage regulation.

Study the open-circuit and short-circuit tests used to determine

synchronous reactance and impedance.

Prepare necessary calculations for the experiment, including

determining the synchronous impedance and expected voltage

regulation values.
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EXPERIMENT 9 — EXPERIMENTAL STUDY ON A
FAN MOTOR



Pre Lab Work

(To be written in the report)

1) How to work out the equivalent circuit of a fan motor from the
terminal voltage and current, considering that only one winding
is present at a time? 

2) What are the physical and thus the electrical differences
between the main and auxiliary windings? 

3) Is a fan motor still capable of rotating without a capacitor?
Explain your opinion. 

4) Does a capacitor increase the speed of a fan motor? Justify
your answer. 



 Aims 
• Investigation of the construction of a fan motor • Determining the parameters of the equivalent
circuit of a fan motor 

• To observe the role of the main and auxiliary windings and capacitor in a fan motor 

Theory:

 The fan motor is a permanent split capacitor motor. It has a cage rotor and the two windings named as
main and auxiliary. The auxiliary winding has one capacitor connected in series. The capacitor is
permanently connected in the circuit both at the starting and running conditions. That is why, a fan motor
is called as capacitor start and capacitor run motor. It is also called as a single value capacitor motor. A
typical fan motor has 36 slots and 18 poles in the stator. The connection diagram of a fan motor is shown
in Fig. 1. 





Experimental Work 
1) Take an exposed stator core of a fan motor where windings are visible. Then, count and note down the
number of slots and poles in the stator. 

2) Take an intact fan motor and disconnect the connection between the main and auxiliary windings.
Identify the main and auxiliary windings by measuring the dc resistance. The winding with high resistance is
the auxiliary winding. 

3) Make sure the ac power supply is OFF, and the main and auxiliary windings are disconnected.
Connect the ac supply to the main winding only. Ask a teacher/officer to check your connection.

 4) Apply 220 V ac to the main winding and record the input current and rotor speed. Switch OFF the
power supply. Calculate and record the main windings resistance RM and reactance XM. 

5) Repeat the task 4) for auxiliary winding only. Calculate and record the auxiliary windings resistance
RA and reactance XA. 

6) Connect the main and auxiliary windings in parallel without a capacitor. Ask a teacher/officer to
check your connection. Apply 220 V ac and record the input current and motor speed. 

7) Now connect a capacitor in series in the auxiliary winding. Then, combine the auxiliary winding with
the main winding in parallel. Ask a teacher/officer to check your connection. Apply 220 V ac and record
the motor input current and speed. 
8) Switch OFF the power supply. 
9) Calculate the value of capacitor.
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EXPERIMENT 10 — Designing a Project, where
students could emphasize the knowledge and
skills learned from lectures and experiments and
utilize them to implement process control of an
industry and voltage regulation and power factor
control for a small power system. 



What students should do?
Each group of students will visit an industry where different types of electrical machines are
being used. 
Students will try to understand how different tasks are being achieved by using the machines
in the industry. 
Students will draw the block diagram of the process control. Students will calculate the total
load of the industry. 
Students will recommend the reactive power compensation and voltage regulation techniques
(if required) by observing the power factor. 
Students will give a power point presentation on their industry visit in front of course
instructors. 
Finally, students will submit a group report. 



Thank You For
Your Attention


