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Basic Course Information



Course Rationale
This course is developed for students of
electrical engineering. Students taking this
course will be exposed to introductory
theoretical as well as practical concepts of
Electrical Machines. 



Course Objectives

This course has been designed for the students.

 Understanding of the basic concepts of electrical

machines.

1.

 Apply their knowledge of power systems.2.

 Design, analyze and troubleshoot electrical

circuits.

3.



Course Learning Outcomes (CLOs):

CLO 1 CLO 2
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
DC machines, Generator
and Transformer machines
practically. 

CLO 3 CLO 4



Course Plan Mapped with CLO
Week
No.

Experiment Name Learning Outcomes
Theory Time

(Hours)
Practical Time

(Hours)
Alignment

to CLO

1 - 2.

Determine Equivalent Circuit
Parameters of Single-Phase
Transformer by Performing
Open Circuit Test.

To perform the O.C. test of a single-
phase transformer with the help of
an ammeter, voltmeter and a
wattmeter and to find out the core
loss of the transformer, different
parameter at no load condition .

04 06
CLO 1
CLO 2

3 - 4.

Determination of equivalent
circuit parameters of single
phase transformer by
performing short circuit test. 

1. Understanding Copper loss at any
load 
2. Understanding Different
parameters of the transformer with
respect to high voltage side & low
voltage side 

04 06
CLO 2
CLO 3

5.
The transformation ratio of a
1 -φ transformer.

1. Identify HT and LT side of
transformer. 2. Gain practical
knowledge about transformation
ratio of a transformer. 

02 03
CLO 1
CLO 2



Course Plan Mapped with CLO
Week
No.

Experiment Name Learning Outcomes
Theory
Time

(Hours)

Practical Time
(Hours)

Alignment
to CLO

6 - 7.

Determine the regulation &
efficiency of single phase
transformer by direct loading
method.

1. Regulation of single phase
transformer by direct loading method .
2. Efficiency of single phase transformer
by direct loading method

04 06
CLO 2
CLO 3

8 - 9.

Polarity Test for Operation
of Two Single Phase
Transformers in Parallel.

Gain a clear understanding of the
significance of polarity in transformers
and its role in determining the phase
relationship between the primary and
secondary windings. 

04 06
CLO 3
CLO 4

10.

Parallel Operation of Two
Single Phase Transformers to
Determine the Sharing of Load
Current, Apparent and Real
Power. 

Understanding the operation two single-
phase transformers in parallel and
determine how they share load current,
apparent power, and real power under
different load conditions.

02 03
CLO 3
CLO 4



Course Plan Mapped with CLO
Week
No.

Experiment Name Learning Outcomes
Theory Time

(Hours)
Practical Time

(Hours)
Alignment

to CLO

11 - 12.
Brake Test on DC Shunt
Motor

Understand the working principles of a
DC shunt motor and its performance
under load conditions.
Analyze the relationship between torque,
speed, and efficiency of the motor through
experimental data.

04 06
CLO 2
CLO 3

13 .
Speed Control of DC Shunt
Motor

After completing this experiment,
students will be able to analyze and
implement speed control techniques of
a DC shunt motor using methods such
as field flux control and armature
voltage control.

02 03
CLO 2
CLO 3

14-15.
Load Test on DC Series
Motor

Gain practical knowledge of
measuring input power, output power,
and efficiency to evaluate motor
behavior in real-world applications.

04 06
CLO 3
CLO 4



Course Plan Mapped with CLO
Week
No.

Experiment Name Learning Outcomes
Theory Time

(Hours)
Practical Time

(Hours)
Alignment

to CLO

16 - 17. Field’s Test on DC Shunt Motor

Understand the efficiency and
performance characteristics of a DC
shunt motor through practical testing
under various load conditions.
Gain hands-on experience in
conducting Field's Test to evaluate the
motor's losses and analyze its energy
efficiency.

04 06 CLO 4



SAFETY RULES
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.
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 1-2
PAGES 12-15



Experiment No. 1: Determine Equivalent Circuit Parameters of Single-Phase Transformer by
Performing Open Circuit Test.

Objective: To perform the O.C. test of a single- phase transformer with
the help of an ammeter, voltmeter and a wattmeter and to find out the
core loss of the transformer, different parameter at no load condition
and to predetermine the performance of the transformer represented by
its equivalent circuit. 

Theory: Transformer is a static AC machine. In this test normally the
high voltage winding is left opened and all the meters are placed on the
low voltage winding side (depending upon the availability of supply
voltage in the lab). At no load, the current taken by the ammeter gives
no load current whose value is very small w.r.t. full load current. The
wattmeter gives the reading of the core loss of the transformer, which is
constant at any load. The voltmeter indicated the rated voltage of the
transformer at which side of the winding of the transformer, the meters
are connected



Experimental Setup for Open Circuit Test on a 1-φ Transformer: 



Circuit Diagram:



Data Sheet: 

Apparatus Used: 



WEEK 3-4
PAGES 17-23



Experiment No. 2: Determine Equivalent Circuit Parameters of Single-Phase Transformer by
Performing Short Circuit Test.



Circuit Diagram: 







Data Sheet: 



Apparatus Used: 



Remarks: 



WEEK 5
PAGES 25-27



Experiment No.3: The transformation ratio of a 1 -φ transformer



Required Instruments & Materials:

Circuit Diagram:



Data Sheet:

Work steps: 1. Collect the necessary equipment and materials. 2. Identify the primary and secondary sides of the
transformer. 3. Connect according to the circuit diagram. 4. Connect the meters according to the circuit. 5. Check
again whether the circuit is correct or wrong. 6. Take the reading with power supply and record it in the data sheet. 7.
Complete the data sheet using necessary calculations. 

Precaution: 1. The primary and secondary sides of the transformer must be correctly identified. 2. Meters should be
connected according to range. 3. Connection should be tight and clean. 6. Meter readings should be taken proper
way. 



WEEK 6-7
PAGES 29-32



Experiment No.4 : Determine the regulation & efficiency of single-phase transformer by direct
loading method.



Circuit Diagram: 

Data Sheet: 





 Apparatus Used: 



WEEK 8-9
PAGES 34-38



Experiment No. 5: Polarity Test for Operation of Two Single Phase Transformers in Parallel. 



Subtractive Polarity: 



Circuit Diagram:

Procedure: 
1. Connect the circuit as shown above with a voltmeter (Va) across primary winding and another
voltmeter (Vb) across the secondary winding. 2. If available, take down the ratings of the transformer and
the turn ratio. 3. We connect a voltmeter (Vc) Between primary and secondary windings. 4. We apply
some voltage to the primary side. 5. By checking the value in the voltmeter (Vc) we can find whether it is
additive or subtractive polarity. 6. Mark the terminals with ‘dot’ sign to indicate the polarity. 







WEEK 10
PAGES 40-44



Experiment No. 6: Parallel Operation of Two Single Phase Transformers to Determine the Sharing of Load
Current, Apparent and Real Power. 











WEEK 11-12
PAGES 46-49



Experiment No.7: BRAKE TEST ON DC SHUNT MOTOR









WEEK 13
PAGES 51-55



Experiment No. 8: SPEED CONTROL OF DC SHUNT MOTOR





Procedure:-
Armature control method:
1. Connect the circuit as per the circuit diagram.
2. Ensure that the motor armature rheostat should be in maximum resistance position.
3. Give the dc supply to the machine by closing the DPST switch and start the motor with the
help of three point starter.
4. By decreasing the resistance of rheostat, note down the readings of armature voltage and
speed of the shunt motor.



5. Repeat the step no.4 till rated speed is obtained.
6. Switch off the dc supply by opening the DPST switch.

Field control method:-

1 .Connect the circuits as per the circuit diagram.
2. Ensure that the motor field rheostat should be in minimum resistance position.
3. Give the dc supply to the machine by closing the DPST switch and start the motor with the
help of three point starter.
4. By increasing the resistance of field rheostat, note down the readings of field current and
speed of the shunt motor.
5. Repeat the step no.4 till about 130% of rated speed is obtained.
6. Switch off the dc supply by opening the DPST switch..





WEEK 14-15
PAGES 57-62



Experiment No. 9: LOAD TEST ON DC SERIES GENERATOR













WEEK 16-17
PAGES 64-71



Experiment No. 10: FIELD’S TEST ON DC SERIES MACHINES

















Thank You
F O R  Y O U R  A T T E N T I O N


