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Fundamentals of Electrical Engineering (22212)

Preface

The primary focus of any engineering laboratory/field work in the technical education
system is to develop the much needed industry relevant competencies and skills. With this in
view, MSBTE embarked on this innovative ‘I’ Scheme curricula for engineering diploma
programmes with outcome-based education as the focus and accordingly, relatively large
amount of time is allotted for the practical work. This displays the great importance of
laboratory work making each teacher; instructor and student to realize that every minute of the
laboratory time need to be effectively utilized to develop these outcomes, rather than doing other
mundane activities. Therefore, for the successful implementation of this outcome-based
curriculum, every practical has been designed to serve as a ‘vehicle’ to develop this industry
identified competency in every student. The practical skills are difficult to develop through
‘chalk and duster’ activity in the classroom situation. Accordingly, the ‘I’ scheme laboratory
manual development team designed the practicals to focus on the outcomes, rather than the
traditional age old practice of conducting practicals to ‘verify the theory’ (which may become a
byproduct along the way).

This laboratory manual is designed to help all stakeholders, especially the students,
teachers and instructors to develop in the student the pre-determined outcomes. It is expected
from each student that at least a day in advance, they have to thoroughly read through the
concerned practical procedure that they will do the next day and understand the minimum
theoretical background associated with the practical. Every practical in this manual begins by
identifying the competency, industry relevant skills, course outcomes and practical outcomes
which serve as a key focal point for doing the practical. The students will then become aware
about the skills they will achieve through procedure shown there and necessary precautions to
be taken, which will help them to apply in solving real-world problems in their professional life.

This manual also provides guidelines to teachers and instructors to effectively facilitate
student-centered lab activities through each practical exercise by arranging and managing
necessary resources in order that the students follow the procedures and precautions
systematically ensuring the achievement of outcomes in the students.

The basic aim of this course is that, the student must learn the basic concepts, rules and
laws of electric and magnetic circuits and practical thereof. The basic concepts of electrical
engineering in this course will be very useful for understanding electrical circuits.

Although best possible care has been taken to check for errors (if any) in this laboratory
manual, perfection may elude us as this is the first edition of this manual. Any errors and
suggestions for improvement are solicited and highly welcome.
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Programme Qutcomes (POs) to be achieved through Practical

Following programme outcomes are expected to be achieved out of the programme outcomes

through the practicals of the course on:

PO1.

PO2.

PO3.

PO4.

POS.

PO6.

PO7.

POS.

Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based ElectricalEngineering related problems.

Discipline knowledge: Apply Electrical Engineeringknowledge to solve broad-based
Electrical related problems.

Experiments and practice: Plan to perform experiments and practices to use the
results to solve broad-based Electrical Engineering related problems.

Engineering tools: Apply relevant electrical technologies and tools with an
understanding of the limitations.

The engineer and society: Assess social, health, safety, legal and cultural issues and
the consequent responsibilities relevant to practice in field of Electrical Engineering.

Environment and sustainability: Apply Electrical Engineeringsolutions also for
sustainable development practices in social and environmental context.

Ethics: Apply ethical principles for commitment to professional ethics, responsibilities
and norms of the practice also in the field of Electrical Engineering.

Individual and team work: Function effectively as a leader and team member in
diverse/ multidisciplinary teams.

PO9. Communication: Communicate effectively in oral and written form.

PO10. Life-long learning: Engage in independent and life-long learning activities in the

context of technological changes also in the Electrical Engineeringand allied industry.

Maharashtra State Board of Technical Education
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Fundamentals of Electrical Engineering (22212)

List of Industry Relevant Skills

The following industry relevant skills of the competency “Use basic principles of
electrical engineering in different applications.” are expected to be developed in
student by undertaking the practicals of this laboratory manual.

Determine various parameters used in electric circuit.
Use of basic laws of electrical engineering.

Make use of capacitor in different conditions.

Use principles of magnetism.

Use principles of electromagnetism.

M.

Guidelines to Teachers

1. Teacher should provide the guideline with demonstration of practical to the students
with all features.

2. Teacher shall explain prior concepts to the students before starting of each experiment
3. Involve students in performance of each experiment.

4. Teacher should ensure that the respective skills and competencies are developed in the
students after the completion of the practical exercise.

5. Teachers should give opportunity to students for hands on experience after the
demonstration.

6. Teacher is expected to share the skills and competencies to be developed in the
students.

7. Teacher may provide additional knowledge and skills to the students even though not
covered in the manual but are expected from the students by the industry.

8. Finally give practical assignment and assess the performance of students based on
task assigned to check whether it is as per the instructions.

Instructions for Students

1. Listen carefully the lecture given by teacher about subject, curriculum, learning
structure, skills to be developed.

. Organize the work in the group.

. Students shall develop maintenance skill as expected by industries.

. Student shall attempt to develop related hand-on skills and gain confidence.

O N TS N

Student shall develop the habits of evolving more ideas, innovations, skills etc. those
included in scope of manual

Student shall refer technical magazines.

Student should develop habit to submit the practicals on date and time.

Student should well prepare while submitting write-up of exercise.

© 2o

Attach /paste separate papers wherever necessary.
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Fundamentals of Electrical Engineering (22212)

Practical- Course Outcome matrix

Course Outcomes (COs):

a.
b.
c.
d.
e.

Determine various parameters used in electric circuit.

Use of basic laws of electrical engineering.
Make use of capacitor in different conditions.
Use principles of magnetism.

Use principles of electromagnetism.

S. No.

Practical Outcomes

Cco

co

co

Trace the layout of your electrical engineering
laboratory:

a. Draw layout of electrical laboratory.

b. Prepare Charts of electrical safety and
demonstrate the operation of fire extinguishing
equipments.

screw driver, insulation cutter, tester.

c. Demonstrate and use electric tools such as pliers,

Measure of e.m.f. of d.c. source and to calculate its
internal resistance by connecting it to an external
load. Part I

Measure of e.m.f. of d.c. source and to calculate its
internal resistance by connecting it to an external
load. Part 11

Determine the equivalent resistance of Series
connection.

Determine the equivalent resistance of Parallel
connection.

Use Kirchhoff’s current law and Kirchhoftf’s voltage
law to determine currents and voltages in electric
circuits. Part I

Use Kirchhoff’s current law and Kirchhoff’s voltage
law to determine currents and voltages in electric
circuits. Part II

In the series connected circuits determine the
equivalent capacitance.

In the parallel connected circuits determine the
equivalent capacitance.

10.

and graphically including plotting the charging and
discharging curves of a capacitor(C) through resistor
(R). Part I

Determine the time constant of RC circuit analytically

Maharashtra State Board of Technical Education
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11.

Determine the time constant of RC circuit analytically
and graphically including plotting the charging and
discharging curves of a capacitor(C) through resistor
(R). Part IT

12.

For the given magnetic material find the B-H curve
and hysteresis loop. Part I

13.

For the given magnetic material find the B-H curve
and hysteresis loop. Part II

14.

For the given magnetic material find the B-H curve
and hysteresis loop. Part I1I

15.

Use Faraday’s first law of electromagnetic induction
to analyze the behaviors of statically induced e.m.f.
and Dynamically induced e.m.f. in the given circuit.
Part I

16.

Use Faraday’s first law of electromagnetic induction
to analyze the behaviors of statically induced e.m.f.
and Dynamically induced e.m.f. in the given circuit.
Part IT

Maharashtra State Board of Technical Education
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List of Practicals and Progressive Assessment Sheet

Content Page

Title of the practical

Page
No.

Date of
perform
ance

Date of
submi
ssion

Assess
ment
marks(25)

Dated sign. of
teacher

Remarks
(if any)

Trace your electrical engineering

laboratory:

a. Draw layout of electrical
laboratory.

b. Prepare Charts of electrical
safety and demonstrate the
operation of fire extinguishing
equipment.

c. Demonstrate and use electric
tools such as pliers, screw
driver, insulation cutter, tester.

Measure of e.m.f. of d.c. source and
to calculate its internal resistance
by connecting it to an external load.
Part I

Measure of e.m.f. of d.c. source and
to calculate its internal resistance
by connecting it to an external load.
Part 11

11

Determine the equivalent resistance
of Series connection.

17

Determine the equivalent resistance
of Parallel connection.

22

Use Kirchhoff’s current law and
Kirchhoff’s voltage law to
determine currents and voltages in
electric circuits. Part [

27

Use Kirchhoff’s current law and
Kirchhoff’s voltage law to
determine currents and voltages in
electric circuits. Part 11

31

In the series connected circuits
determine the equivalent
capacitance.

36

In the parallel connected circuits
determine the equivalent
capacitance.

40

10.

Determine the time constant of RC
circuit analytically and graphically
including plotting the charging and
discharging curves of a
capacitor(C) through resistor (R).
Part I

44
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11.

Determine the time constant of RC
circuit analytically and graphically
including plotting the charging and
discharging curves of a
capacitor(C) through resistor (R).
Part 11

50

12.

For the given magnetic material
find the B-H curve and hysteresis
loop. Part I

57

13.

For the given magnetic material
find the B-H curve and hysteresis
loop. Part 11

63

14.

For the given magnetic material find
the B-H curve and hysteresis loop.
Part III

69

15.

Use Faraday’s first law of
electromagnetic induction to
analyze the behaviors of statically
induced e.m.f. and Dynamically
induced e.m.f. in the given circuit.
Part I

75

16.

Use Faraday’s first law of
electromagnetic induction to
analyze the behaviors of statically
induced e.m.f. and Dynamically
induced e.m.f. in the given circuit.
Part 11

80

Total Marks

* To be transferred to proforma of CIAAN-2017.
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Practical No.1: Know your Laboratory

I PracticalSignificance
To know the various equipment and measuring instruments to perform the
practical’s effectively in electrical engineering.

I Relevant Program Outcomes (POs)
Discipline knowledge: Apply knowledge of basic mathematics, sciences and
basicengineering to solve the electrical engineering problems.
Experiments and practice: Plan to perform experiments and practices to use the
resultsto solve electrical engineering problems.
Engineering Tools:Apply relevant electrical technologies and tools with an
understanding of the limitations.

I Competency and Skills
This practical is expected to develop the following skills for the industry identified
competency ‘Use basic principles of electrical engineering in different applications ’:
1. Identify different types of supply sources, equipment and machines
2. Interpret circuit diagrams.

v Relevant Course Outcome(s)
e Know various parameters, equipment and measuring instruments used in electrical
circuit.

v Practical Outcome
Trace the layout of electrical engineering laboratory:
a. Draw a Single line diagram of electrical laboratory.
b. Prepare Charts of electrical safety and demonstrate the operation of fire extinguishing
equipment.
c. Demonstrate and use electric tools such as pliers, screw driver, insulation cutter, tester.

VI Minimum Theoretical Background
Understand the different symbols used in electrical engineering related to supply,
equipment and tools with their importance in electrical safety.

VII  Symbols
_ AN Jf/\f AN ,nfm_

Resistor Variable Resistance Inductor Variable Inductor

A — A\, DY

Choke CoilCapacitor Variable Capacitor Switch
N G
DC Voltage Source DC Ammeter DC Voltmeter A.C Source

Maharashtra State Board of Technical Education 1



Fundamentals of Electrical Engineering (22212)

VIII Resources Required

S. No. | Name of Resource Suggested Broad Specification Quantity
1 EMF source Suitable EMF Source 1 No.
2 Voltmeter Suitable voltage range 1 No.
3 Ammeter Suitable current range 1 No.
4 Resistive load Suitable load in ohm 1 No.

IX Precautions to be Followed
Follow Safety practices.

X Procedure
1. Know different types of equipment and measuring instruments in electrical
engineering laboratory.
2. Observe electrical safety while working in laboratories.
3. Observe different charts available in the laboratory.

XI Resources Used

S. Name of Broad Specifications Quan | Remarks
No. | Resource Make Details tity (If any)
1.
2.
3.
4,
5.

XII Actual Procedure Followed

Maharashtra State Board of Technical Education
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XV  Results

XVI Interpretation of Results  (Giving meaning to the results)

XVIII Practical Related Questions

Note: Below given are few sample questions for reference. Teachers must design more
such questionsso as to ensure the achievement of identified CO.
1. Give the names of emf sources available in market.

2. Give the different makes of ammeter, voltmeter and wattmeter.
3. List the various tools used in electrical engineering laboratory.

[Space for Answers]
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XIX References / Suggestions for Further Reading
1. www.electrical4u.com
2. www.howstuffworks.com
3. www.electricaltechnology.org

XX  Assessment Scheme

. . Marks
Performance Indicators Weightage obtained
Process Related (10 Marks) 40 %
1 | Understanding the importance of safety practices in the 20%
laboratory.
2 | Understanding of various electrical equipment, 20%
measuring instruments and supply systems.
Product Related (15 Marks) 60 %
3 | Applications of different tools and measuring 20%
instruments.
4 | Conclusions 20%
5 | Practical related questions 20%
Total (25 Marks) 100 %
Names of Student Team Members
Lo
2
G T
4o

Dated Signature of

Marks Obtained Teacher

Process Product Total
Related(10) | Related(15) (25)

Maharashtra State Board of Technical Education
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I

I

IV

VI

v

Practical No.2: D.C. Source E.M.F Measurement

Practical Significance

D.C. Source E.M.F Measurement with utmost accuracy and precision is a prime
requirement. Such kind of measurements are possible using measuring instruments like
voltmeter, ammeter etc. In this practical we use voltmeter, ammeter to measure the emf.

Relevant Program Outcomes (POs)

Discipline knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the electrical engineering problems.

Experiments and practice: Plan to perform experiments and practices to use the results
to solve electrical engineering problems.

Engineering Tools: Apply relevant electrical technologies and tools with an
understanding of the limitations.

Competency and Skills

This practical is expected to develop the following skills for the industry identified
competency ‘Use basic principles of electrical engineering in different applications ’:
1. Identify different types of supply sources, equipment and machines

2. Interpret circuit diagrams

Relevant Course Outcome(s)
Determine various parameters used in electric circuit.

Practical Outcome
Measure of e.m.f. of d.c. source

Minimum Theoretical Background

Voltmeter is an instrument used to measure emf and voltage of a battery.

The voltage source of which the magnitude & direction remain constant with respect to
time is called as D.C. voltage source.

Circuit diagram

(A
4_ NS
E L
Load _ Switch
r
F=rrrforngl roesisisnce R

Maharashtra State Board of Technical Education 6
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VIII Resources Required
S. No. | Name of Resource Suggested Broad Specification Quantity
1 EMF source ampere=0-1A 1 No.
Voltage=0-20V
2 Voltmeter Suitable voltage 1 No.
3 Ammeter Suitable current 1 No.
4 Resistive load Suitable load in ohm 1 No.
5 Switch Single pole single way witch (Knife switch) 1 No.
X Precautions to be Followed
1. Avoid loose connections
2. Don’t touch wire with wet hand.
X Procedure
1. Select the relevant DC source as in circuit diagram
2. Select the relevant voltmeter, ammeter.
3. Connect as shown circuit diagram.
4. Switch on the DC supply.
5. Vary the rheostat for current change.
6. Record the voltmeter (V) and ammeter (I) readings in the observation table.
7. Determine the emf (E) and voltage.
8. Vary the load resistance
9. Repeat steps 5 to 8 for five more sets of readings.
10. Switch off the supply.
XI Resources Used
S. | Name of Broad Specifications Quantity | Remarks
No. | Resource Make Details (If any)
1.
2.
3.
4,
5.
XII  Actual Procedure Followed
o e
2 e
7
B e
P
P
e
7
D
L0 o
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XIII

1.
2.
3.

Precautions Followed

4.

X1V

Observations and Calculations

Sr.

E
Volts

Ampere

Terminal Voltage
(Volt)

N[ |WN |-

XV

XVI

Results

XVIII Practical Related Questions
Note: Below given are few sample questions for reference. Teachers must design more

such questionsso as to ensure the achievement of identified CO.
1. Give the names of emf sources available in market.

2. Give reasons for drop in voltage of a battery.

Maharashtra State Board of Technical Education
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[Space for Answers]
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XIX References / Suggestions for Further Reading

1. www.electrical4u.com
2. www.howstuffworks.com
3. www.electricaltechnology.org

XX  Assessment Scheme

Performance Indicators Weightage | Marks obtained
Process Related (10 Marks) 40%
1 | Handling of the ammeter and voltmeter 20%
2 | Determination of emf & voltage of cell 20%
Product Related (15 Marks) 60 %
3 | Interpretation of result 20%
4 | Conclusions 20%
5 | Practical related questions 20%
| Total (25 Marks) | 100 %

Names of Student Team Members

Dated signature of

Marks Obtained
Teacher
Process Product Total
Related(10) | Related(15) (25)

Maharashtra State Board of Technical Education
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I

I

IV

VI

viI

Practical No.3: D.C. Source Internal Resistance Measurement.

Practical Significance

Measurement of internal resistance of D.C. sourcewith utmost accuracy and
precision is a prime requirement. Such kinds of measurements are required to get better
output voltage from the emf sources. In this practical we use voltmeter, ammeter to
measure the internal resistance.

Relevant Program Outcomes (POs)

Discipline knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the electrical engineering problems.

Experiments and practice: Plan to perform experiments and practices to use the results
to solve electrical engineering problems.

Engineering Tools: Apply relevant electrical technologies and tools with an
understanding of the limitations.

Competency and Skills
This practical is expected to develop the following skills for the industry identified
competency ‘Use basic principles of electrical engineering in different applications ’:

i.  Identify different types of supply sources, equipment and machines

ii.  Interpret circuit diagrams

Relevant Course OQutcome(s)
Determine various parameters used in electric circuit.

Practical Outcome
Calculate internal resistance of Source by connecting it to an external load.

Minimum Theoretical Background

Battery and cells have an internal resistance (r) which is measured in Ohms. When
electricity flows around a circuit the internal resistance of a DC source (cell) itself resist
the flow of current and so thermal energy wasted in the cell itself.

E = I*(R+r).

Circuit diagram

e
] (A

_ Switch

r=rrternsf resisisnce R
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VIII Resources Required
S. No. | Name of Resource Suggested Broad Specification Quantity
1 EMF source ampere=0-1A 1 No.
Voltage=0-20V
2 Voltmeter Suitable voltage 1 No.
3 Ammeter Suitable current 1 No.
4 Resistive load Suitable load in ohm 1 No.
5 Switch One way switch 1 No.
IX Precautions to be Followed
1. Avoid loose connections
2. Don’t touch wire with wet hand.
X Procedure
1. Select the relevant DC source as in circuit diagram
2. Select the relevant voltmeter, ammeter and rheostat.
3. Connect as shown circuit diagram.
4. Switch on the DC supply.
5. Vary the rheostat for current change.
6. Record the voltmeter (V) and ammeter (I) readings in the observation table.
7. Determine the internal resistance (r) and voltage (V).
8. Repeat steps 5 to 7 for five more sets of readings.
9. Switch off the supply.
XI Resources Used
S. Name of Broad Specifications Quan | Remarks
No. Resource Make Details tity (If any)
1.
2.
3.
4,
XII  Actual Procedure Followed
)
2 e e et
K T SR
Qe
S
B o e
e e e
B e
D e e
L0 et e e e
Maharashtra State Board of Technical Education 12



Fundamentals of Electrical Engineering (22212)

XIII Precautions Followed

XIV Observations and Calculations

Voltage drop
E I \" across internal
S.N.
(volt) (ampere) (Volts) resistance
r=(E-V)/I
1
2
3
4
XV  Results
L e e
e
T PP

XVI Interpretation of Results (Giving meaning to the results)

Maharashtra State Board of Technical Education
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XVIII Practical Related Questions
Note: Below given are few sample questions for reference. Teachers must design more
such questions so as to ensure the achievement of identified CO.
1. Give the significance of internal resistance of a EMF source.
2. Give applications of storage batteries.

[Space for Answers]
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XIX References / Suggestions for Further Reading
1. www.electrical4u.com

2. www.howstuffworks.com
3. www.electricaltechnology.org

XX Assessment Scheme

Performance Indicators Weightage | Marks obtained
Process Related (10 Marks) 40%
1 | Handling of the ammeter and voltmeter 20%
2 | Determination of internal Resistance 20%
Product Related (15 Marks) 60%
3 | Interpretation of result 20%
4 | Conclusions 20%
5 | Practical related questions 20%
Total (25 Marks) 100 %

Names of Student Team Members

Marks Obtained

Dated signature of
Teacher

Process Product Total
Related(10) | Related(15) (25)

Maharashtra State Board of Technical Education
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I

I

IV

VI

viI

Practical No. 4: Determine the Equivalent Resistance of
Series Connection.

Practical Significance

Determine the equivalent resistance of series connection with utmost accuracy and
precision is a prime requirement. Such kind of measurements are possible using
measuring instruments like voltmeter, ammeter etc. In this practical we use voltmeter,
ammeter to measure the series resistance.

Relevant Program Outcomes (POs)

Discipline knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the electrical engineering problems.

Experiments and practice: Plan to perform experiments and practices to use the results
to solve electrical engineering problems.

Engineering Tools: Apply relevant electrical technologies and tools with an
understanding of the limitations.

Competency and Skills

This practical is expected to develop the following skills for the industry identified
competency ‘Use basic principles of electrical engineering in different applications ’:

1. Identify different types of supply sources, equipment and machines.

2. Interpret circuit diagrams.

Relevant Course Outcome(s)
e Use basic laws of electrical engineering.
e Determine various parameters used in electric circuit.

Practical Outcome
Determine the equivalent resistance of Series connection.

Minimum Theoretical Background

Two or more elements are in series if they are cascaded or connected sequentially and
consequently carry the same current. The equivalent resistances of any number of resistors
connected in series is the sum of the individual resistances. The supply voltage is distributed
across the resistances connected in series in proportion to their values. The series equivalent
resistance is always greater than all individual resistances connected in series.

Circuit diagram

Maharashtra State Board of Technical Education 17
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VIII Resources Required

S. No. Name of Resource Suggested Broad Specification Quantity
1. | EMF source ampere=0-1A 1 No.
Voltage=0-20V
2. Voltmeter Suitable voltage 2 No.
3. Ammeter Suitable current 1 No.
4, Series resistance Suitable resistance in ohm 2 No.

X1 Precautions to be followed

1. Avoid loose connections

2. Don’t touch wire with wet hand.

X Procedure
Select the relevant DC source as in circuit diagram
Select the relevant voltmeter, ammeter.

Connect as shown in circuit diagram.

A e Al ol

Switch on the DC supply.

Vary the rheostat for current change.
Record the voltmeter (V) and ammeter (I) readings in the observation table.
Determine the voltage across resistance R1 and R2.

Determine the current flowing in resistance R1 and R2.
Repeat steps 5 to 8 for five more sets of readings maintaining supply voltage

constant.

10. Calculate equivalent resistance.
11. Switch off the supply.

XI Resources Used

S. | Name of Broad Specifications Quantit Remarks
No. | Resource Make Details uantity | af any)
1.
2.
3.
4.

XII Actual Procedure Followed

Maharashtra State Board of Technical Education
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XIII Precautions Followed

XI Observations and Calculations

RT=R1+R2
s.No. | UL L Ri=vin | (VRO Ra=van
P (ohm) (ohm) (ohm)
1
2
3
4
X Results
XI Interpretation of Results (Giving meaning to the results)

XIII Practical Related Questions
Note: Below given are few sample questions for reference. Teachers must design more

such questionsso as to ensure the achievement of identified CO.

1. Give the values of resistances available in laboratory.

2. Give applications of Series resistance.

Maharashtra State Board of Technical Education
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[Space for answers]
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IX References / Suggestions for Further Reading

1. www.electrical4u.com
2. www.howstuffworks.com
3. www.electricaltechnology.org

XX Assessment Scheme

Performance Indicators Weightage | Marks obtained
Process Related (10 Marks) 40 %
1 | Handling of the instrument 10%
2 | Determination of voltage of a circuit 10%
3 | Determination of Series resistance 20%
Product Related (15 Marks ) 60 %
4 | Interpretation of result 20%
5 | Conclusions 20%
6 | Practical related questions 20%
Total (25 Marks) 100 %

Names of Student Team Members

Dated signature of

Marks Obtained
Teacher
Process Product Total
Related(10) | Related(15) (25)

Maharashtra State Board of Technical Education
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I

11

v

VI

viI

Practical No.5: Determine the Equivalent Resistance of Parallel
Connection.

Practical Significance
Measurement of equivalent resistance of parallelconnection with utmost accuracy and
precision is a prime requirement. Such kind of measurements are possible using
measuring instruments like voltmeter, ammeter etc. In this practical we use voltmeter,
ammeter to measure the parallel resistance.

Relevant Program Outcomes (POs)

Discipline knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the electrical engineering problems.

Experiments and practice:Plan to perform experiments and practices to use the results
to solve electrical engineering problems.

Engineering Tools: Apply relevant electrical technologies and tools with an
understanding of the limitations.

Competency and Skills
This practical is expected to develop the following skills for the industry identified
competency ‘Use basic principles of electrical engineering in different applications ’:

1. Identify different types of supply sources, equipment and machines
2. Interpret circuit diagrams

Relevant Course Outcome(s)
e Use of basic laws of electrical engineering.
e Determine various parameters used in electric circuit

Practical Outcome
Determine the equivalent resistance of parallel connection.

Minimum Theoretical Background

Two or more elements like resistances are in parallel if they are connected to the
same two nodes and consequently have the same voltage across them. The parallel connected
elements have the same voltage across them. The supply current is equal to sum of currents
of all branches of parallel circuit. The parallel equivalent resistance is always less than all
individual resistance of each branch.

Circuit diagram
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VIII Resources Required
S. No. | Name of Resource Suggested Broad Specification Quantity
1 EMF source ampere=0-1A 1 No.
Voltage=0-20V
2 Voltmeter Suitable voltage 1 No.
3 Ammeter Suitable current 2 No.
4 Resistance Suitable resistance in ohm 2 No.
IX Precautions to be Followed

1. Avoid loose connections

2. Don’t touch wire with wet hand.

X Procedure
1. Select the relevant DC source as in circuit diagram.
2. Select the relevant voltmeter, ammeter.
3. Connect as shown in circuit diagram.
4. Switch on the DC supply.
5. Record the voltmeter (V) and ammeter (I) readings in the observation table.
6. Determine the voltage across resistance R1 and R2.
7. Determine the current flowing in resistance R1 and R2.
8. Repeat steps 5 to 8 for five more sets of readings maintaining supply voltage
constant.
9. Calculate equivalent resistance.
10. Switch off the supply.
XI Resources Used
S. | Name of Broad Specifications Quantity | Remarks
No. | Resource Make Details (If any)
1.
2.
3.
4,
XII  Actual Procedure Followed
L e e
e
B e
G e
S e
B e
e e
B e e
D e
0. e
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XIII Precautions Followed

XIV Observations and Calculations

RT=(R1*R2)/(R1+R2)

l\i.) V(‘);ts Anflere R1=V/I1 Anfzere R2=V/12

. b (ohm) P (ohm) (ohm)

1

2

3

4

XV  Results

XVI Interpretation of Results (Giving meaning to the results)

XVIII Practical Related Questions
Note: Below given are few sample questions for reference. Teachers must design more
such questionsso as to ensure the achievement of identified CO.
1. Give the types of parallelresistance available in market.
2. Give applications of parallelresistance.
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[Space for Answers]
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XIX References / Suggestions for Further Reading

1. www.electrical4u.com
2. www.howstuffworks.com
3. www.electricaltechnology.org

XX  Assessment Scheme

Performance Indicators Weightage | Marks obtained
Process Related (10 Marks) 40 %
1 | Handling of the instrument 10%
2 | Determination of current of the circuit 10%
3 | Determination of Parallel resistance 20%
Product Related (15 Marks) 60 %
4 | Interpretation of result 20%
5 | Conclusions 20%
6 | Practical related questions 20%
Total (25 Marks) 100 %

Names of Student Team Members

Marks Obtained

Dated signature of
Teacher

Process
Related(10)

Product
Related(15)

Total
(25)

Maharashtra State Board of Technical Education

26



Fundamentals of Electrical Engineering (22212)

I

11

v

VI

Practical No. 6: Use Kirchhoff’s Current Law to Determine
Currents in Electric Circuits. Part-1.

Practical Significance

Use Kirchhoff’s current law to determine currents in electric circuitswith utmost accuracy
and precision is a prime requirement. Such kind of measurements are possible using
measuring instruments like voltmeter, ammeter etc.

Relevant Program Outcomes (POs)

PO1 - Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based electrical engineering problems.

PO3 - Experiments and practice:Plan to perform experiments and practices to use the
resultsto solve broad-based Electrical engineering problems.

Competency and Skills
This practical is expected to develop the following skills for the industry identified
competency ‘Use basic principles of electrical engineering in different applications ’:

1. Identify different types of supply sources, equipment and machines
2. Interpret circuit diagrams

Relevant Course Outcome(s)
Use of basic laws of electrical engineering.

Practical Outcome
Use Kirchhoff’s current law to determine currents in electric circuits. Part I

Minimum Theoretical Background

Kirchhoff’s current law states that “in any electrical network, algebraic sum of the
currents meeting a point is zero”. In another way, it simply means that the total current
leaving a junction is equal to the total current entering that junction. It is obviously true
because there is no accumulation or depletion of current at any junction of the network.
Consider the case of a few current carrying conductors meeting at a node as shown in fig.

Some conductors have currents leading to node whereas some have currents leading
away from node.

Assuming the incoming currents to be positive and the outgoing currents

negative, applying KCL at node we have,

H+Ip-13-14=0
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VII  Circuit diagram

VIII Resources Required

S. No. | Name of Resource Suggested Broad Specification Quantity
1 EMF source ampere=0-1A 1 No.
Voltage=0-20V
2 Ammeter Suitable current 3 No.
3 Resistance Suitable in ohm 3 No.
IX Precautions to be Followed
1. Avoid loose connections
2. Don’t touch wire with wet hand.
X Procedure
1. Measure & record the value of each rheostat in circuit diagram.
2. Measure the list count of all ammeters Al, A2 & A3.
3. Connect the circuit as shown in thediagram.
4. Switch on the DC supply & record the readings of ammeters.
5. Switch of the DC supply.
XI Resources Used
Sr. | Name of Broad Specifications ot Remarks
No | Resource Make Details y (If any)
1.
2.
3.
4,

XII Actual Procedure Followed
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XIV Observations and Calculations

Al in A2 in A3 in =\ +
Sr.No. A1TA2 A
o (Amp) (Amp) (Amp) )
1
2
3
XV  Results

XVIII Practical Related Questions

Note: Below given are few sample questions for reference. Teachers must design more

such questions so as to ensure the achievement of identified CO.

1. Give the applications of KCL.

(Space for Answer)
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XIX References / Suggestions for Further Reading

1. www.electrical4u.com
2. www.howstuffworks.com
3. www.electricaltechnology.org

XX Assessment Scheme
Performance Indicators Weightage | Marks obtained
Process Related (10 Marks) 40 %
1 | Handling of the Ammeter, voltmeter and rheostat. 10%
2 | Determination of branch currents 10%
3 | Application of KCL 20%
Product Related (15 Marks) 60 %
4 | Interpretation of result 20%
5 | Conclusions 20%
6 | Practical related questions 20%
Total (25 Marks) 100 %

Names of Student Team Members

) DT
e
B
A,
Marks Obtained Dated signature of
Teacher
Process Product Total

Related(10) | Related(15) (25)
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Practical No. 7: Use Kirchhoff’s Voltage Law to Determine
Voltages in Electric Circuits. Part- II.

Practical Significance

Use Kirchhoff’s voltage law to determine voltages in electric circuitswith utmost accuracy

and precision is a prime requirement. Such kind of measurements are possible using

measuring instruments like voltmeter, ammeter etc.

Relevant Program Outcomes (POs)

PO1 - Basic knowledge: Apply knowledge of basic mathematics, sciences and basic

engineering to solve the broad-based electrical engineering problems.
PO3 - Experiments and practice:Plan to perform experiments and practices to use the
results to solve broad-based Electrical engineering problems.

Competency and Skills

This practical is expected to develop the following skills for the industry identified

competency ‘Use basic principles of electrical engineering in different applications ’:

1. Identify different types of supply sources, equipment and machines
2. Interpret circuit diagrams

Relevant Course Outcome(s)
Use of basic laws of electrical engineering.

Practical Outcome
Use Kirchhoff’s voltage law to determine voltages in electric circuits.

Minimum Theoretical Background

Kirchhoff’s voltage law states that “the algebraic sum of products of currents and
resistances in each of the conductors in any closed path in a network plus the algebraic
sum of the e.m.fs in that path iszero”.

In other words, Y IR + > e.m.f. = 0—around a closed path.
Following sign conventionsare suggested:
Sign Conventions

a) Battery e.m.f.:

A rise in voltage should be given a + ve sign and a fall in voltage a —ve sign.
Keeping this in mind, it is clear that as we move from negative terminal of source to
positive terminal, there is a rise in potential, hence this voltage should be given a +ve
sign. If, on the other hand, we move from +ve terminal to —ve terminal of voltage
source, then there is a fall in potential, hence it is to be considered as —ve.

Sign of IR Drop: Whenever we move in the direction of current there is a
drop in voltage,Since the current always flows from point at higher potential to the
point at lower potential. Hence Voltage drop in the current direction is taken as —ve.
However, if we go in a direction opposite to that of the current, then there is a rise in
voltage, hence it is to be considered as positive.
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VII  Circuit diagram

A R B YRR
NV__~
Vi Vs
| ILiR: R LR,
E T \ E V3 13R3
F E D
VIII Resources Required
S. No. Name of Resource Suggested Broad Specification Quantity
ampere=0-1A
1. EMF source Voltage=0-20V 1 No.
2. Voltmeter Suitable voltage 4 No.
3. Resistances Suitable resistance in ohm 3 No.
IX Precautions to be Followed
1.  Avoid loose connections
2. Don’t touch wire with wet hand.
X Procedure
1. Measure & record the value of each rheostat in circuit diagram.
2.  Measure the list count of all voltmeters.
3. Connect the circuit as shown in thediagram.
4. Switch on the DC supply & record the readings of voltmeters.
5. Switch of the DC supply.
XI Resources Used
Broad Specifications Remark
Sr. No Name of Resource Make Details Qty s (If
any)
1
2
3
4

XII Actual Procedure Followed
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XIII Precautions Followed

XIV Observations and Calculations

V1 in (Volts) . .
S. LR V2 in (Volts) V3 in (Volts)
No. 11 ' LR, LR; £
1
2
3
Calculations

For Loop 1:

For Loop 2:

XV  Results

XVI Interpretation of Results (Giving meaning to the results)

XVIII Practical Related Questions
Note: Below given are few sample questions for reference. Teachers must design more
such questionsso as to ensure the achievement of identified CO.
1. Give applications of KVL.
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(Space for Answer )
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XVIII References / Suggestions for Further Reading

1. www.electrical4u.com

2. www.howstuffworks.com

3. www.electricaltechnology.org
XIX Assessment Scheme

Performance Indicators Weightage | Marks obtained
Process Related (10 Marks) 40 %
1 | Handling of the instrument 10%
2 | Determination of branch voltages 10%
3 | Determination of loop voltages 20%
Product Related (15 Marks) 60 %
4 | Interpretation of result 20%
5 | Conclusions 20%
6 | Practical related questions 20%
Total (25 Marks) 100 %

Names of Student Team Members

Marks Obtained

Dated signature of
Teacher

Process Product
Related(10) | Related(15)

Total
(25)
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Practical No. 8: In the Series Connected Circuits Determine
the Equivalent Capacitance.

Practical Significance

In industries, measurement of equivalent capacitancewith precision is a prime
requirement. Such kind of measurements are possible using measuring instruments like
voltmeter, ammeter etc. In this practical we use voltmeter, ammeter to measure the
equivalent capacitance.

Relevant Program Outcomes (POs)

Discipline knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the electrical engineering problems.

Experiments and practice:Plan to perform experiments and practices to use the results
to solve electrical engineering problems.

Engineering Tools: Apply relevant electrical technologies and tools with an
understanding of the limitations.

Competency and Skills
This practical is expected to develop the following skills for the industry identified
competency ‘Use basic principles of electrical engineering in different applications ’:

1. Identify different types of supply sources, equipment and machines
2. Interpret circuit diagrams.

Relevant Course Outcome(s)
Make use of capacitor in different conditions.

Practical Outcome
In the series connected circuits determine the equivalent capacitance.

Minimum Theoretical Background

The equivalent capacitance of series connected capacitors is the reciprocal of the sum of
the reciprocals of the individual capacitors. In series circuit charge is common. The
supply voltage is distributed across the capacitors connected in series. The total
capacitance of the capacitors in series is less than the capacitance of any of the individual
capacitor.

Circuit diagram

>( T (A )=
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VIII

Resources Required

S. No. | Name of Resource

Suggested Broad Specification

Quantity

1

EMF source

ampere=0-1A
Voltage=0-20V

1 No.

Voltmeter

Suitable voltage

3 No.

Ammeter

Suitable current

1 No.

Capacitor

Suitable capacitor in farad

2 No.

| AW

Switch

One way switch

1 No.

IX

XI

Precautions to be Followed
1. Avoid loose connections
2. Don’t touch wire with wet hand.
3. Discharge all capacitors completely before connecting in Circuit.

Procedure

1. Read the value of each capacitor and record them before connecting in series.

2. Connect as per circuit diagram

3. Switch ON the supply, take readings of ammeters and measure voltage across each
capacitors and supply voltage.

4. Switch OFF the supply.

5. Determine the Series equivalent capacitance.

Resources Used

Name of

Broad Specifications

Resource Make

Details

Remarks

Quantity (If any)

BRI S

XII

Actual Procedure Followed
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S. Vin Viin V2in
N. (Volts) (Volts) (Volts) I (mA)
1
2
3
V=V1+V2
Q: CT \%
CT = - ].,IF
XV  Results
|
/2N
1 SN

XVI Interpretation of Results  (Giving meaning to the results)

XVIII Practical Related Questions
Note: Below given are few sample questions for reference. Teachers must design more
such questionsso as to ensure the achievement of identified CO.
1. Two capacitances of 5 uF and 7 pF are connected in series find their equivalent
capacitance.

[Space for Answers]
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XIX References / Suggestions for Further Reading

1. www.electrical4u.com
2. www.howstuffworks.com
3. www.electricaltechnology.org

XX Assessment Scheme

Performance Indicators Weightage | Marks obtained
Process Related (10 Marks) 40 %
1 | Handling of the instrument 10%
2 | Determination of current and voltage 10%
3 | Determination of series capacitance 20%
Product Related (15 Marks) 60 %
4 | Interpretation of result 20%
5 | Conclusions 20%
6 | Practical related questions 20%
Total (25 Marks) 100 %

Names of Student Team Members

Dated signature of

Marks Obtained
Teacher
Process Product Total
Related(10) | Related(15) (25)
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Practical No.9: In the Parallel Connected Circuits Determine the
Equivalent Capacitance.

Practical Significance

In industries, measurement of Parallelcapacitancewith utmost accuracy and precision is
a prime requirement. Such kind of measurements are possible using measuring
instruments like voltmeter, ammeter etc. In this practical we use voltmeter, ammeter to
measure the equivalent capacitance.

Relevant Program Outcomes (POs)

Discipline knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the electrical engineering problems.

Experiments and practice:Plan to perform experiments and practices to use the results
to solve electrical engineering problems.

Engineering Tools: Apply relevant electrical technologies and tools with an
understanding of the limitations.

Competency and Skills
This practical is expected to develop the following skills for the industry identified
competency ‘Use basic principles of electrical engineering in different applications ’:

1. Identify different types of supply sources, equipment and machines
2. Interpret circuit diagrams

Relevant Course Outcome(s)
Use of capacitor in different conditions.

Practical Outcome
In the parallel connected circuits determines the equivalent capacitance

Minimum Theoretical Background

The equivalent capacitance of N parallel connected capacitors is the sum of all
individualcapacitance. The total charge is equal to sum of charges on each capacitor
connected in parallel.

VII Circuit diagram
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VIII

Resources Required

S. No. | Name of Resource Suggested Broad Specification Quantity
1 EMF source ampere=0-1A 1 No.
Voltage=0-20V
2 Voltmeter Suitable voltage 1 No.
3 Ammeter Suitable current 2 No.
4 Capacitor Suitable capacitor in farad 2 No.
IX Precautions to be Followed
1. Avoid loose connections
2. Don’t touch wire with wet hand.
3. Discharge all capacitors completely before connecting in the circuit.
X Procedure
1. Read the value of capacitor and record them before connecting them in parallel.
2. Connect the capacitors in parallel along with meters as shown in circuit diagram.
3. Switch ON the supply and take readings of ammeters and voltmeters.
4. Switch OFF the supply.
5. Determine the equivalent capacitor.
XI Resources Used
S. | Name of Broad Specifications Quantity | Remarks
No | Resource Make Details (If any)
1.
2.
3.
4.
XII  Actual Procedure Followed
XIII Precautions Followed
L e
e
B
G
T PP
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X1V

XV

XVI

Observations and Calculations

Cl=-—-- uF, C2=-mm
V=VI=V2 e volts

Q=V(CI+C2)
CT=Cl1+C2 = uF
Results

Interpretation of Results (Giving meaning to the results)

XVIII Practical Related Questions

Note: Below given are few sample questions for reference. Teachers must design more
such questions so as to ensure the achievement of identified CO.
1. Give the types of capacitor available in market.

2. Give applications ofcapacitor.

[Space for Answers]
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XIX References / Suggestions for Further Reading

1. www.electrical4u.com
2. www.howstuffworks.com
3. www.electricaltechnology.org

XX Assessment Scheme

Performance Indicators Weightage | Marks obtained
Process Related (10 Marks) 40 %
1 | Handling of the instrument 10%
2 | Determination of current & voltage of circuit 10%
3 | Determination of Parallelcapacitance 20%
Product Related (15 Marks) 60 %
4 | Interpretation of result 20%
5 | Conclusions 20%
6 | Practical related questions 20%
Total (25 Marks) 100 %
Names of Student Team Members
2
G T
4

Dated signature of

Marks Obtained Teacher

Process Product Total
Related(10) | Related(15) (25)
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Practical No.10: Determine the Time Constant of RC CircuitAnalytically and

Graphically by Plotting the Charging Curves of A
Capacitor(C). (Part-I)

I Practical Significance

In industries, measurement of time constant of RC circuitwith utmost accuracy and
precision is a prime requirement. Such kind of measurements are possible using
measuring instruments like voltmeter, ammeter etc. In this practical we use voltmeter,

ammeter to measure the charging of capacitor.

1I Relevant Program Outcomes (POs)

Discipline knowledge: Apply knowledge of basic mathematics, sciences and basic

engineering to solve the electrical engineering problems.

Experiments and practice:Plan to perform experiments and practices to use the results

to solve electrical engineering problems.

Engineering Tools: Apply relevant electrical technologies and tools with an

understanding of the limitations.

I Competency and Skills

This practical is expected to develop the following skills for the industry identified

competency ‘Use basic principles of electrical engineering in different applications ’:

1. Identify different types of supply sources, equipment and machines
2. Interpret circuit diagrams

v Relevant Course Outcome(s)
Determine various parameters used in electric circuit.

v Practical Outcome
Use capacitor to:
i. Measure charging of capacitor.
ii. Plot the charging curve.
iii. To determine time constant.

VI Minimum Theoretical Background

When a DC voltage is applied across a series circuit containing a resistor and the
capacitor, electrons flow towards one plate and away from other plate resulting in
negative charge on one plate and positive charge on other plate, this process is called as
charging of capacitor. The time required for the capacitor to get fully charged depends
upon the values of resistance (R) and capacitance (C) of the circuit. It is the time in
seconds during which the voltage across the capacitor reaches 63.2% of its final steady

state maximum value i.e. T =RC.

VII  Circuit diagram
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VIII Resources Required

S. No. | Name of Resource Suggested Broad Specification Quantity
1 EMF source ampere=0-1uA 1 No.
Voltage=0-20V
2 Voltmeter Suitable voltage 1 No.
3 Ammeter Suitable current 1 No.
4 Capacitors Suitable capacitor 1 No.
5 Resistance Suitable resistance 1 No.
6 Stop watch Suitable stop watch 1 No.
7 Switch One way switch 1 No.
IX Precautions to be Followed
1. Avoid loose connections
2. Don’t touch wire with wet hand.
X Procedure
1. Select the resistance and capacitor.
2. Select the relevant voltmeter, ammeter.
3. Connect as per circuit diagram.
4. Determine the charging current.
5. Vary the resistance & measure the charging current.
XI Resources Used
S. Name of Broad Specifications Quantity Remarks
No. | Resource Make Details (If any)
1.
2.
3.
4.
XII  Actual Procedure Followed
)
e
XIII Precautions Followed
)
e
T
G
O

Maharashtra State Board of Technical Education

45



Fundamentals of Electrical Engineering (22212)

Observations and Calculations

Voltage across . Chargin
S-N. capacigtor(volt) Time(sec) curren%(ui)
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
Analytical: ~ The time constant of RC circuit
R ohms. C=--------- pF. 1=RC=---------- Seconds

Graphical: The time constant from charging curve is calculated as follows

X1V

XV

XVI

i. Mark the point P on charging curve corresponding to 63.2% of final steady

state voltage.
ii. From the marked point P draw perpendicular PQ on X axis
iii. From graph 1= --------- Seconds.

Results

XVII Practical Related Questions

Note: Below given are few sample questions for reference. Teachers must design more
such questionsso as to ensure the achievement of identified CO.

1. Capacitor hold charge even when disconnected from the supply, justify.

2. Give applications of capacitor.
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[Space for Answers]
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XVIIIReferences / Suggestions for Further Reading

1. www.electrical4u.com
2. www.howstuffworks.com
3. www.electricaltechnology.org

XIX Assessment Scheme

Performance Indicators Weightage | Marks obtained
Process Related (10 Marks) 40 %
1 | Handling of the ammeter, voltmeter, capacitor. 10%
2 | Determination of current & voltage of circuit 15%
3 | Determination of charging current, Time constant 15%
Product Related (15 Marks) 60 %
4 | Interpretation of result 20%
5 | Conclusions 20%
6 | Practical related questions 20%
Total (25 Marks) 100 %

Names of Student Team Members

Marks Obtained Dated signature of
Teacher
Process Product Total
Related(10) | Related(15) 25)
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Scale

X-axis -

Y-axis -
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I

I

v

VI

VII

Practical No.11: Determine The Time Constant of RC Circuit
Analytically and Graphically By Plotting The Discharging
Curves of A Capacitor(C). (Part -II)

Practical Significance

In industries, measurement of time constant of RC circuitwith utmost accuracy and
precision is a prime requirement. Such kind of measurements are possible using
measuring instruments like voltmeter, ammeter etc. In this practical we use voltmeter,
ammeter to measure the discharging of capacitor.

Relevant Program Outcomes (POs)

Discipline knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the electrical engineering problems.

Experiments and practice:Plan to perform experiments and practices to use the results
to solve electrical engineering problems.

Engineering Tools: Apply relevant electrical technologies and tools with an
understanding of the limitations.

Competency and Skills
This practical is expected to develop the following skills for the industry identified
competency ‘Use basic principles of electrical engineering in different applications ’:
1 Identify different types of supply sources, equipment and machines
2 Interpret circuit diagrams.
3 To determine time constant

Relevant Course Outcome(s)
Determine various parameters used in electric circuit.

Practical Outcome

Use capacitor to:
1. Measure discharging of capacitor.
2. Plot the discharging curve.
3. To determine Time constant.

Minimum Theoretical Background

When an electrical load is connected across a charged capacitor, flow of electrons
from negatively charged plate of capacitor through the load to the positively charge
plates of a capacitor, thus eliminating charges on the plates is known as discharging of
capacitor. Capacitor discharging leads to fall of voltage across the plates of capacitor.
The time required for the capacitor to be fully discharged depends on the values of
resistance and capacitance. The product RC i.e. time constant of the discharging circuit is
the time required in seconds in which the voltage across the capacitor falls to 0.368 of its
initial maximum value on discharge.

Circuit diagram
S1

+

S» ¥’
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VIII Resources Required
S. No. | Name of Resource Suggested Broad Specification Quantity
1 EMF source ampere=0-1uA 1 No.
Voltage=0-20V
2 Voltmeter Suitable voltage 1 No.
3 Ammeter Suitable current 1 No.
4 Capacitors Suitable capacitor 1 No.
5 Resistance Suitable resistance 1 No.
6 Stop watch Suitable stop watch 1 No.
7 Switch Single pole one way switch 2 No.
IX Precautions to be followed
1. Avoid loose connections
2. Don’t touch wire with wet hand.
X Procedure
1. Select the resistance and capacitor.
2. Select the relevant voltmeter, ammeter.
3. Connect as per circuit diagram.
4. Determine the discharging current.
5. Vary the resistance & measure the discharging current.
XI Resources Used
Sr. | Name of Broad Specifications Quan | Remarks
No | Resource Make Details tity (If any)
1.
2.
3.
4,
XII  Actual Procedure Followed
XIII Precautions Followed
L e
N
B
G
S
B e
e
B e
D
0

Maharashtra State Board of Technical Education

51



Fundamentals of Electrical Engineering (22212)

XIV Observations and Calculations

Discharging
current(uA)

Voltage across

capacitor(volt) Time(sec)

%
Z

b | | | o | ot [t
DA o= ||| nA|W N —

Calculations-

Analytical: ~ The time constant of RC circuit
R=--—----- ohms. C=--------- pF. =RC=---------- Seconds
Graphical: The time constant from discharging curve is calculated as follows:
i. Mark the point S on charging curve corresponding to 36.8% of
initial maximum value of voltage.

ii. From the marked point S draw perpendicular on X axis.

iii. The point T is on the X axis indicates time constant.

iv. From graph 1= --------- Seconds.
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XV  Results

XVI Interpretation of Results  (Giving meaning to the results)

XVIII Practical Related Questions
Note: Below given are few sample questions for reference. Teachers must design more
such questionsso as to ensure the achievement of identified CO.
1. Ammeter connections are to be reverse while taking reading of discharging current
justify.
2. Give applications of capacitor.

[Space for Answers]
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XIX References / Suggestions for Further Reading

1. www.electrical4u.com
2. www.howstuffworks.com
3. www.electricaltechnology.org

XX Assessment Scheme
Performance Indicators Weightage | Marks obtained

Process Related (10 Marks) 40 %
1 | Handling of the ammeter, voltmeter, capacitor. 10%
2 | Determination of current & voltage of circuit 20%
3 | Determination of discharging current and time constant 20%

Product Related (15 Marks) 60 %
4 | Interpretation of result 20%
5 | Conclusions 20%
6 | Practical related questions 10%

| Total (25 Marks) | 100 %

Names of Student Team Members

Dated signature of

Marks Obtained
Teacher
Process Product Total
Related(10) | Related(15) (25)
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Practical No. 12: Plot B-H curve for the given magnetic
Material.Part 1.

Practical Significance

In industries, measurement of B-H curve is a prime requirement. Such kind of
measurements are possible using measuring instruments like voltmeter, ammeter etc. In
this practical we use voltmeter, ammeter to measure the B-H curve.

Relevant Program Outcomes (POs)

Discipline knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the electrical engineering problems.

Experiments and practice:Plan to perform experiments and practices to use the results
to solve electrical engineering problems.

Engineering Tools: Apply relevant electrical technologies and tools with an
understanding of the limitations.

Competency and Skills

This practical is expected to develop the following skills for the industry identified
competency ‘Use basic principles of electrical engineering in different applications ’:

1 Identify different types of supply sources, equipment and machines

2 Interpret circuit diagrams

Relevant Course Outcome(s)
Use principle of electromagnetism.

Practical Outcome

Use magnetic material to:
1. Measure flux density (B) and magnetizing force(H).
2. Plot the B-H curve.

Minimum Theoretical Background

Magnetization Curve: The non-linear relation between flux density (B) and
magnetic field strength (H) for the magnetic material is known as magnetization curve
(B-H curve).
Absolute permeability: The relationship is expressed as B = uH, where p is called as
absolute permeability of magnetic material.

VII Circuit diagram

A

@A) M%A
S
é\/) 1-Ph Choke
AC Supply COll
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VIII Resources Required
S. No. | Name of Resource Suggested Broad Specification Quantity
1 EMF source ampere=0-1A 1 No.
Voltage=0-300V
2 Voltmeter Suitable voltage 1 No.
3 Ammeter Suitable current 1 No.
4 Inductive coil Suitable inductor 1 No.
IX Precautions to be Followed
1. Avoid loose connections
2. Don’t touch wire with wet hand.
X Procedure
1. Select the inductive coil.
2. Select the relevant voltmeter, ammeter.
3. Connect the circuit as per circuit diagram.
4. Vary the resistance, measure the current and voltage.
XI Resources Used
S. Name of Broad Specifications Quan | Remarks
No. | Resource Make Details tity (If any)
1.
2.
3.
4,
XII  Actual Procedure Followed
XIIT Precautions Followed
XIV Observations and Calculations

S.N. | VOLTAGE (V) (volt) CURRENT((I)(ampere)

o =N Rl P F R Rl el e e

el )
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15

XV  Results

XVIII Practical Related Questions
Note: Below given are few sample questions for reference. Teachers must design more
such questions so as to ensure the achievement of identified CO.
1. Give the significance of magnetization curve.

[Space for Answers]
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XIX References / Suggestions for Further Reading
1. www.electrical4u.com
2. www.howstuffworks.com
3. www.electricaltechnology.org

XX  Assessment Scheme

Performance Indicators Weightage | Marks obtained
Process Related (10 Marks) 40 %
1 | Handling of the instrument 20%
2 | Determination of current & voltage 20%
Product Related (15 Marks) 60 %
3 | Plot B-H curve and interpretation of result 20%
4 | Conclusion 20%
5 | Practical related questions 20%
Total (25 Marks) 100 %
Names of Student Team Members
2
T
4o

Marks Obtained Dated signature of
Teacher

Process Product Total
Related(10) | Related(15) (25)
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Practical No. 13: For the given Magnetic Material Find
Hysteresis Loop.Part I1.

Practical Significance

In industries, measurement of Hysteresis loop with utmost prime requirement.
Such kind of measurements are possible using measuring instruments like voltmeter,
ammeter etc. In this practical we use voltmeter, ammeter to measure the Hysteresis loop.

Relevant Program Outcomes (POs)

Discipline knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the electrical engineering problems.

Experiments and practice:Plan to perform experiments and practices to use the results
to solve electrical engineering problems.

Engineering Tools: Apply relevant electrical technologies and tools with an

understanding of the limitations.

Competency and Skills
This practical is expected to develop the following skills for the industry identified
competency ‘Use basic principles of electrical engineering in different applications’:

1 Identify different types of supply sources, equipment and machines

2 Interpret circuit diagrams

Relevant Course Outcome(s)
Use principle of electromagnetism.

Practical Outcome
Use magnetic material to:
1. Measure flux density (B) and magnetizing force(H).
ii.  Plot the Hysteresis loop

Minimum Theoretical Background

Magnetization Curve: The non-linear relation between flux density (B) and
magnetic field strength (H) for the magnetic material is known as magnetization curve
(B-H curve).Absolute permeability: The relationship is expressed as B = uH, where p is
called as absolute permeability of magnetic material. Magnetic hysteresis: lagging of
magnetization or magnetic flux density (B) behind the magnetization force (H)is called as
magnetic hysteresis.Hysteresis loop: Due to magnetic hysteresis, a closed loop is
obtained when a magnetic material is taken through one complete cycle of magnetization,
this loop is known as hysteresis loop

Circuit diagram

D% N
3 N/

@ 1-Ph H Choke
AC Supply

Coil
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VIII Resources Required

Sr. No. | Name of Resource Suggested Broad Specification Quantity
1 EMF source ampere=0-1A 1 No.
Voltage=0-300V
2 Voltmeter Suitable voltage 1 No.
3 Ammeter Suitable current 1 No.
4 Inductive coil Suitable inductor 1 No.
IX Precautions to be Followed
1. Avoid loose connections
2. Don’t touch wire with wet hand.
X Procedure
1. Select the inductive coil.
2. Select the relevant voltmeter, ammeter.
3. Connect the circuit as per circuit diagram.
4. Vary the resistance, measure the current and voltage.
XI Resources Used
S. Name of Broad Specifications Quan | Remarks
No. | Resource Make Details tity (If any)
1.
2.
3.
4,
XII  Actual Procedure Followed
XIII Precautions Followed
XIV  Observations and Calculations
Volt(V) | Current (I) | Volt(V) Current(I)
S.N. . . . )
Increasing | Increasing | Decreasing | Decreasing
1
2
3
4
5
6
7
8
9
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18
19

XV Results

XVIII Practical Related Questions
Note: Below given are few sample questions for reference. Teachers must design
more such questions so as to ensure the achievement of identified CO.
1. Draw nature of hysteresis loop for a nonmagnetic material.

[Space for Answers]
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XIX References / Suggestions for Further Reading
1. www.electrical4u.com
2. www.howstuffworks.com
3. www.electricaltechnology.org

XX Assessment Scheme

Performance Indicators Weightage | Marks obtained
Process Related (10 Marks) 40 %
1 | Handling of the instrument 20%
2 | Determination of current & voltage 20%
Product Related (15 Marks) 60 %
3 | Plot Hysteresis loop and interpretation of result 20%
4 | Conclusion 20%
5 | Practical related questions 20%
Total (25 Marks) 100 %
Names of Student Team Members
Lo
2
G T
4

Dated signature of

Marks Obtained Teacher

Process Product Total
Related(10) | Related(15) (25)
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Practical No. 14: For the Given Magnetic Material Find B-H Curve
and Hysteresis Loop.Part -111.

Practical Significance

In industries, measurement of Hysteresis loop with is a prime requirement. Such
kind of measurements are possible using measuring instruments like voltmeter, ammeter
etc. In this practical we use voltmeter, ammeter to measure the Hysteresis loop

Relevant Program Outcomes (POs)

Discipline knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the electrical engineering problems.

Experiments and practice:Plan to perform experiments and practices to use the results
to solve electrical engineering problems.

Engineering Tools: Apply relevant electrical technologies and tools with an
understanding of the limitations.

Competency and Skills
This practical is expected to develop the following skills for the industry identified
competency ‘Use basic principles of electrical engineering in different applications ’:

1 Identify different types of supply sources, equipment and machines

2 Interpret circuit diagrams

Relevant Course Outcome(s)
Use principle of electromagnetism.

Practical Outcome
Draw the B-H curve and Hysteresis loop for the given magnetic material.

Minimum Theoretical Background

Magnetic hysteresis: lagging of magnetization or magnetic flux density (B)behind
the magnetization force(H)is called as magnetic hysteresis.
Hysteresis loop:Due to magnetic hysteresis, a closed loop is obtained when a magnetic
material is taken through one complete cycle of magnetization, this loop is known as
hysteresis loop.

Practical set-up

R
_>( @ Transformer

S

@ 1-ph
AC Supply
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VIII Resources Required

S. No. | Name of Resource Suggested Broad Specification Quantity
1 EMF source ampere=0-1A 1 No.
Voltage=0-300V
2 Voltmeter Suitable voltage 1 No.
3 Ammeter Suitable current 1 No.
4 Transformer(0.5/1kVA) Suitable transformer 1 No.

IX Precautions to be Followed
1. Avoid loose connections
2. Don’t touch wire with wet hand.

X Procedure
1. Select the transformer.
2. Select the relevant voltmeter, ammeter.
3. Connect the circuit as per circuit diagram.
4. Vary the voltage, measure the current and voltage.
5. Plot B-H curve and hysteresis loop.

XI Resources Used

S. Name of Broad Specifications Quan | Remarks
No. | Resource Make Details tity (If any)
1.
2.
3.
4,

XII  Actual Procedure Followed

XIII Precautions Followed

XIV Observations and Calculations

SN Voltage(V) Current(I) | Voltage(V) | Current(I)
" | Increasing | Increasing | Decreasing | Decreasing
1.
2.
3.
4.
5.
6.
7.
8.
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9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

XV  Results

XVIII Practical Related Questions
Note: Below given are few sample questions for reference. Teachers must design more
such questions so as to ensure the achievement of identified CO.
1. State the different materials used for the core of transformer.

[Space for Answers]
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IX References/ Suggestions for Further Reading

1. www.electrical4u.com
2. www.howstuffworks.com
3. www.electricaltechnology.org

XX Assessment Scheme

Performance Indicators Weightage | Marks obtained

Process Related (10 Marks) 40 %

1 | Handling of the instrument 20%

2 | Determination of current & voltage 20%

Product Related (15 Marks) 60 %

3 | Plot hysteresis loop and interpretation of result 20%

4 | Conclusion 20%

5 | Practical related questions 20%

Total (25 Marks) 100 %
Names of Student Team Members

Lo
2
T
4.

Marks Obtained Dated signature of
Teacher

Process Product Total
Related(10) | Related(15) (25)
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Practical No. 15: Use Faraday’s First Law of Electromagnetic
Induction to Analyze the Behaviors of Statically
Induced emf. (Part1.)

Practical Significance

In industries, measurement of static emf with utmost accuracy and precision is a
prime requirement. Such kind of measurements are possible using measuring instruments
like voltmeter, ammeter etc. In this practical we use voltmeter, ammeter to measure the
static induced emf.

Relevant Program Outcomes (POs)

Discipline knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the electrical engineering problems.

Experiments and practice:Plan to perform experiments and practices to use the results
to solve electrical engineering problems.

Engineering Tools: Apply relevant electrical technologies and tools with an
understanding of the limitations.

Competency and Skills
This practical is expected to develop the following skills for the industry identified
competency ‘Use basic principles of electrical engineering in different applications ’:
1 Identify different types of supply sources, equipment and machines
2 Interpret circuit diagrams

Relevant Course Outcome(s)
e Use principle of electromagnetism.

Practical Outcome
Use Faraday’s first law of electromagnetic induction to analyze the behavior of
statically induced emf.

Minimum Theoretical Background

Whenever a conductor cuts magnetic flux an emf is induced in the conductor. Or
whenever magnetic flux linking with the conductor/coil changes, an emf is always
induced in it.

Work-Field Situation
Coil
Y Y Y Y Y —

Bar Magnet

N S

Maharashtra State Board of Technical Education 75



Fundamentals of Electrical Engineering (22212)

VIII Resources Required
S. No. | Name of Resource Suggested Broad Specification Quantity
1 Bar Magnet Bar Magnet of known Polarity 1 No.
2 Galvanometer Suitable range 1 No.
3 Inductive coil Contactor coil or any suitable coil | 1 No.
having large no. of turns.
X Precautions to be Followed
1. Avoid loose connections
2. Don’t touch wire with wet hand.
X Procedure
1. Connect two ends of the coil to the Galvanometer.
2. Take a bar magnet of known polarity.
3. Move the bar magnet in the coil as per the sequence given in observation table.
4. Observe the deflection of Galvanometer.
XI Resources Used
S. Name of Broad Specifications Quantit Remarks
No. | Resource Make Details u y (If any)
1.
2.
3.
4,
5.
XII  Actual Procedure Followed

X111

X1V

Observations and Calculations

S.N. | Movement of Bar | Movement of | Deflection of Galvanometer Connected
Magnet The Magnet Across Coil
Forward/Reverse Less/More

1 Towards the coil Slow
Towards the coil Fast

3 | Away from the coil | Slow

4 | Away from the Fast
coil
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XV  Results

XVI Interpretation of Results (Giving meaning to the results)

XVIII Practical Related Questions
Note: Below given are few sample questions for reference. Teachers must design more
such questions so as to ensure the achievement of identified CO.
1. State Lenz’s Law.

Space for Answers
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XIX References / Suggestions for Further Reading
1. www.electrical4u.com
2. www.howstuffworks.com
3. www.electricaltechnology.org

XX  Assessment Scheme

Performance Indicators Weightage | Marks obtained
Process Related (10 Marks) 40 %
1 | Handling of the instrument 20%
2 | Determination of deflection of Galvanometer 20%
Product Related (15 Marks) 60 %
3 | Interpretation of result 20%
4 | Conclusions 20%
5 | Practical related questions 20%
Total (25 Marks) 100 %

Names of Student Team Members

L.
e
B
A,
Marks Obtained Dated signature of
Teacher
Process Product Total

Related(10) | Related(15) (25)
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Practical No. 16: Use Faraday’s First Law of Electromagnetic
Induction to Analyze the Behaviors of Dynamically
Induced emf in the given Circuit.Part I1.

Practical Significance

In industries, measurement of dynamic emf with is a prime requirement. Such
kind of measurements are possible using measuring instruments like voltmeter, ammeter
etc. In this practical we use voltmeter, ammeter to measure the dynamic induced emf.

Relevant Program Outcomes (POs)

Discipline knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the electrical engineering problems.

Experiments and practice:Plan to perform experiments and practices to use the results
to solve electrical engineering problems.

Engineering Tools: Apply relevant electrical technologies and tools with an
understanding of the limitations.

Competency and Skills
This practical is expected to develop the following skills for the industry identified
competency ‘Use basic principles of electrical engineering in different applications ’:

1 Identify different types of supply sources, equipment and machines

2 Interpret circuit diagrams

Relevant Course Outcome(s)
Use principle of electromagnetism.

Practical Outcome
Use Faraday’s first law of electromagnetic induction to analyze the behaviors of statically
induced emf and dynamically induced emfin the given circuit.Part II.

Minimum Theoretical Background

Whenever a conductor cuts magnetic flux an emf is induced in the conductor. Or
whenever magnetic flux liking with the conductor/coil changes, an emf is always induced
in it

Work-Field Situation

Single turn Coil

Direction of rotation
of coil

Circuit Diagram:
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VIII Resources Required
S. No. | Name of Resource Suggested Broad Specification Quantity
1 Bar Magnet Bar magnet of Known polarity 1 No.
2 Galvanometer Suitable range 1 No.
3 Inductive coil Inductor Coils having large no. of turns. | 1 No.
IX Precautions to be Followed
1. Avoid loose connections
2. Don’t touch wire with wet hand.
X Procedure
1. Connect two ends of the coil to the Galvanometer.
2. Take a bar magnet of known polarity.
3. Move the bar magnet in the coil as per the sequence given in observation table.
4. Observe the deflection of Galvanometer.
XI Resources Used
S. Name of Broad Specifications Quantit Remarks
No. | Resource Make Details y (If any)
1.
2.
3.
4.
XII Actual Procedure Followed
|
e
XIII Precautions Followed
|
e e
XIV Observations and Calculations
.. Movement of Deflection of Galvanometer
S.N. Position of Magnet Magnet Forward/Reverse Less/More
1 N-Pole towards the coil Slow
2 N-Pole towards the coil Fast
3 S-Pole towards the coil Slow
4 S-Pole towards the coil Fast
XV  Results
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XVI Interpretation of Results (Giving meaning to the results)

XVIII Practical Related Questions
Note: Below given are few sample questions for reference. Teachers must design more
such questions so as to ensure the achievement of identified CO.
1. State Fleming’s Right Hand Rule.

[Space for Answers]
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XIX References / Suggestions for Further Reading
1. www.electrical4u.com
2. www.howstuffworks.com
3. www.electricaltechnology.org

XX  Assessment Scheme

Performance Indicators Weightage | Marks obtained
Process Related (10 Marks) 40 %
1 | Handling of the instrument 20%
2 | Determination of deflection of Galvanometer 20%
Product Related (15 Marks) 60 %
3 | Interpretation of result 20%
4 | Conclusions 20%
5 | Practical related questions 20%
Total (25 Marks) 100 %
Names of Student Team Members
|
2
G T
4o

Dated signature of

Marks Obtained Teacher

Process Product Total
Related(10) | Related(15) (25)
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