
Electrical Engineering Department
Basic Electrical Engineering Laboratory

EENUGES02

1st Year 1st Sem (For ECE, EEN)
1st Year 2nd Sem (For CEN, CSE, MEN)

MANUAL ON

Basic Electrical Engineering Laboratory
EENUGES02

For CEN, CSE, ECE, EEN, MEN

1st Year 1st /2nd Semester



Electrical Engineering Department
Basic Electrical Engineering Laboratory

EENUGES02

1st Year 1st Sem (For ECE, EEN)
1st Year 2nd Sem (For CEN, CSE, MEN)

Course: Basic Electrical Engineering Laboratory

Course code: EENUGES02
Basic Electrical Engineering Lab is one of the important labs for graduate students.

Students get the preliminary idea of different electrical components in this lab. It is a
starting lesson for the students, who has opted Electrical Engineering as their branch. For
other branches, this lab is also important to understand the basic circuitry/ concepts on
electrical networks and other things.

On completion of this course, students shall be able:

 to understand the concepts of the fundamental quantities of Electrical Engineering.

 to solve different network problems

 to be familiar with different machines

 to know the working principle of lamp (incandescent/ fluorescent)

The expected outcomes of the course are:

 To make students learn how to make different electrical circuit (series/
parallel/both)

 To make students learn the measuring mechanism of voltmeter, ammeter,
wattmeter

 To understand the working principle of transformer and dc machine

 To know the difference between dc and ac circuit

Assessment Criterion:

 Lab performance, punctuality, discipline

 Attendance

 Viva voce

 Lab file
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List of Experiments:

1. Characteristics of Fluorescent lamp

2. Characteristics of Tungsten & Carbon Filament lamp

3. Verification of Superposition Theorem

4. Verification of Thevenin’s Theorem

5. Verification of Norton’s Theorem

6. Calibration of Ammeter & Voltmeter

7. Starting & Reversing of DC shunt motor

8. Study of series RLC circuit

9. Calibration of Energy meter

10.Y-Δ relation of 3-phase Electrical Network

11.OC and SC test of 1-phase transformer
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Experiment no: 1

Title: Characteristics of Fluorescent lamp

Objective: To understand the operation and characteristics of fluorescent lamp

Circuit Diagram:

Data Table

Sl
no

Increasing Voltage Decreasing Voltage
Striking Voltage= Cut-off voltage=

Supply
voltage
in V

Current
in A

Power
in W

Power factor
cos ∅ =
� (�×�)

Supply
voltage in
V

Current
in A

Power in W Power factor
cos ∅ =
� (�×�)

1

2

3

4

5

6

Discussion

1. Plot Power factor versus Voltage curve
2. Explain role of starter and choke

Student Name: Signature of the teacher
Student Roll No:
Signature:
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Experiment no: 2
Title: Characteristics of Tungsten & Carbon filament lamp
Objective: To understand the working & characteristics of Tungsten & Carbon filament lamps as well

as their nature of resistivity.
Circuit Diagram:

Data Table:

Sl
no

Tungsten lamp Carbon lamp
Voltage (V) Current (A) Impedance (Ω) Voltage (V) Current (A) Impedance (Ω)

1

2

3

4

5

6

7

8

9

10

Discussion

1. Plot Impedance v Voltage curve for both the lamps
2. Discuss the difference between two lamps

Student Name: Signature of the teacher
Student Roll No:
Signature:
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Experiment no: 3
Title: Verification of Superposition theorem
Objective: To verify the superposition theorem for linear responses in a multi-source DC circuit
Circuit Diagram:

Data Table

V1 = , V2 = , R1 = , R2 = , R3 =

VPQ IPQ VPQ’ IPQ’ VPQ’’ IPQ’’ VPQ’ + VPQ’’ IPQ’ + IPQ’’

V1 = , V2 = , R1 = , R2 = , R3 =

VPQ IPQ VPQ’ IPQ’ VPQ’’ IPQ’’ VPQ’ + VPQ’’ IPQ’ + IPQ’’

V1 = , V2 = , R1 = , R2 = , R3 =

VPQ IPQ VPQ’ IPQ’ VPQ’’ IPQ’’ VPQ’ + VPQ’’ IPQ’ + IPQ’’

Discussion:

Calculate current flowing through and voltage across R3 using theoretical calculations.

Student Name: Signature of the teacher
Student Roll No:
Signature:
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Experiment no: 4
Title: Verification of Thevenin’s theorem
Objective: To verify the Thevenin’s Theorem in a linear DC circuit.
Circuit Diagram:

Data table

V1= As per Fig 1:
Imeasured =

Verification
As per Fig 4
Iverified = Eth /(Rth + R3)

% Error= 100 ×(Imeasured – Iverifired)/

ImeasuredV2=

R1= As per Fig 2:
Eth =

R2=

R3= As per Fig 3:
Rth=

Discussion:
Verify all steps through theoretical calculations.

Student Name: Signature of the teacher
Student Roll No:
Signature:
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Experiment no: 5
Title: Verification of Norton’s theorem
Objective: To verify the Norton’s Theorem in a linear DC circuit
Circuit Diagram:

Data table

V1= As per Fig 1:
Imeasured =

Verification
As per Fig 4
Iverified = (IN × Rth) /(Rth +
R3)

% Error= 100 ×(Imeasured – Iverifired)/

ImeasuredV2=

R1= As per Fig 2:
IN =

R2=

R3= As per Fig 3:
Rth=

Discussion:
Verify all steps through theoretical calculations.

Student Name: Signature of the teacher
Student Roll No:
Signature:
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Experiment no: 6
Title: Calibration of Ammeter & Voltmeter
Objective: To find the error in measurement in test meters by checking them against standard meters.

Circuit Diagram:

Data Table

Sl
no

Standard
Voltage in V
(Vstd)

Test Voltage
in V (Vtest)

% Error = (100 ×
(Vstd - Vtest)/Vtest)

Standard
Current in
A (Istd)

Test
Current in
I (Itest)

% Error = (100 ×
(Istd - Itest)/Itest)

1

2

3

4

5

6

7

Discussion

Plot (I) Error versus Itest, (II) Error versus Vtest.

Student Name: Signature of the teacher
Student Roll No:
Signature:
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Experiment no: 7
Title: Starting & Reversing of DC shunt motor
Objective: To learn about the starter(s) of a DC motor as well as see its working. Also, learn about the

effect of various terminals changes on the direction of the DC motor.

Circuit Diagram:

Data Table
Scheme Direction of Rotation (CW/ CCW) Speed in rpm
Original

Armature is reversed

Field is reversed

Armature & Field both are reversed

Supply terminal is reversed

Discussion
Explain Function of 3-point starter.

Student Name: Signature of the teacher
Student Roll No:
Signature:
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Experiment no: 8
Title: Study of Series RLC circuit
Objective: To find the values of Resistance, Inductance, Capacitance, Inductor internal resistance and

power factor of a series RLC circuit
Circuit Diagram:

Data Table:

� =
���

2 − �����
2 − �2

2�

�� =
�2 + ��

2 + �����
2 + 2�� − �2

2��

Calculation Table:
Z = Vs/I Zcoil =

Vcoil/I
ZRL =
VRL/I

R =
VR/I

Xc =
VC/I

C =
1/(2ΠfXC)

r XL L =
XL/(2Πf)

PF =
(R+r)/Z

Discussion:
Draw phasor diagram of series RLC circuit

Student Name: Signature of the teacher
Student Roll No:
Signature:

Sl
no

Vs (V) I (A) VR (V) Vcoil (V) VRL (V) Vc (V)

1

2

3

4

5



Electrical Engineering Department
Basic Electrical Engineering Laboratory

EENUGES02

1st Year 1st Sem (For ECE, EEN)
1st Year 2nd Sem (For CEN, CSE, MEN)

Experiment no: 9
Title: Calibration of Energy meter
Objective: To familiarize with the analog type energy meter and find the discrepancy in measurement

of power (energy) by different methods.
Circuit Diagram:

Data Table:

Time=
Voltage
in V

Current
in A

Power
V× I
(Wc)

Power
(Wm)

% error
in Power

Ec = Wm× t Energy (Em) % error in
Energy

Discussion:
Explain what is creeping

Student Name: Signature of the teacher
Student Roll No:
Signature:
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Experiment no: 10
Title: Y-Δ relation of 3-phase Electrical Network
Objective: To verify the relations among phase and line quantities of different three-phase connections.
Circuit Diagram:

Data table:
Sl
no

Y- Network (Fig 1) Δ- Network (Fig 2)
Line
Voltage
in V

Line
Current
in A

Phase
Voltage
in V

Phase
Current
in A

VPh/VL IPh/IL Line
Voltage
in V

Line
Current
in A

Phase
Voltage
in V

Phase
Current
in A

VPh/VL IPh/IL

1

2

3

4

5

6

Discussion:
Derive the relation between Vline and Vphase and Iline and Iphase forYand Δ network.

Student Name: Signature of the teacher
Student Roll No:
Signature:
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Experiment no: 11
Title: Open circuit and Short circuit test of 1- phase transformer
Objective: To calculate various parameters of 1- phase transformer
Circuit Diagram:

Data Table:
OPEN CIRCUIT TEST (Fig 1) SHORT CIRCUIT TEST (Fig 2)

Voltage in (V) Current in (A) Power in (W) Voltage in (V) Current in (A) Power in (W)

Discussion:
Evaluate parameters of 1- phase transformer

Student Name: Signature of the teacher
Student Roll No:
Signature:


