25EEMJ206 : Electrical Measurement and Measuring Instruments

w. e. f. Academic Year: 2026-27
Semester: 3rd
Category of the Course: PCC

Prerequisite:

Rationale:

Course Outcomes:
After Completion of the Course, Student will able to:

RBT Level
Course Outcome (CO) (Cognitive
Domain)
co1 Explain the fundamentals of measurement systems, types of errors, and | Understand
characteristics of instruments. Apply
Classify and describe various analog measuring instruments and evaluate their
02 applications in electrical systems. Analyze
Apply appropriate instruments and techniques to measure power and energy in Evaluate /
CO3 | AC and three-phase systems. Analyze different methods for measuring low, Creat
medium, and high resistance, and interpret results for practical fault diagnosis. reate
coa Evaluate inductance, capacitance, and frequency using appropriate A.C. bridge Apply /
circuits and assess accuracy. Create
Evaluate measurement data by performing error analysis and Apply /
COS5 | interpreting waveforms using different AC bridges. Measuring Evg?u)allte
instrument considering sustainability and efficiency.
Teaching and Evaluation Scheme:
Teaching Scheme Examination Scheme
L T| P | C | Hrs/Week | IE | Theory | CIA Practical Total Marks
3 04 |5 7 40 60 30 20 150

IE: Internal Evaluation
CIA: Continuous Internal Assessment

Theory: Theory Exam (End Semester)
Practical: Practical Exam (End Semester)

Detailed Syllabus:
Topic Hrs. % of
Weightage
UNIT: 1 \ Concepts of Measurements & Measurement Systems 10 25
Introduction to measurement and instrumentation, S. I. system, methods
of measurement, static and dynamic characteristics of instruments,
definitions — true value, accuracy, error, precision, sensitivity, resolution
etc. Measuring system contributing to sustainable mobility.
UNIT:2 | Analog Electromechanical 10 25

Classification of analog instruments, principle of operation, operating
forces, errors in ammeters and voltmeters, permanent magnet moving
coil, moving iron, dynamometer type, induction type, electrostatic type
instruments. Electrodynamometer type wattmeter. Analysis aimed to
study various types of Analog electromechanically instruments.




UNIT: 3 \ Power-Energy Measuring Instruments 10 20

Introduction, measurement of power in three phase circuits, three phase
wattmeter, measurement of reactive power, energy meter for A.C.
circuits, induction type energy meter. Power energy measurement and
enhance sustainable energy measurement.

UNIT:4 | Measurement of Resistance 10 20

Introduction, classification of resistances, Measurement of low
resistances, measurement of medium resistances & measurement high
resistances, insulation resistance measurement, localization of cable
fault, Loop tests. Measurement used for improving sustainability.

UNIT:5 | Measurement of Inductance and Capacitance 5 10

Introduction, Types of bridges, A. C. bridges for inductance
measurement- Maxwell, Hays, Anderson and Owen bridges, capacitance
measurement — De-sauty and Schering Bridge. measurement of
frequency by Wien's bridge. Measuring Study of

Measurement used for inductance and capacitance systems Contributing
to sustainable mobility.

45 100

List of Practical:

Sr. Topic Hrs

-]
o

To Study Electrical Measuring Instruments.

Find out resistance to using Ammeter- Voltmeter method

Find out power in a 3-phase system using a 2-wattmeter method.

Find power factor in 1-phase circuit using P.F meter.

Calibration of the single phase induction type energy meter

To Extend The Range For Ammeter .

Measurement of unknown Capacitance and Inductance by Maxwell’s L/C Bridge
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To Measure the Unknown Capacitance andlts Dissipation Factor Using Schering
Bridge.

9 To measure the frequency of an unknown AC signal using a Wien’s Bridge.
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10 | To measure the insulation resistance of a high-voltage cable or motor winding using a
Megger.

11 | To calibrate a single-phase induction type energy meter by comparing it against a
standard wattmeter and stopwatch.

SN

12 | To measure the reactive power in a three-phase circuit using a single wattmeter. 4

13 | To measure the total active power in a three-phase balanced load using the two-

wattmeter method. 4
14 | To study and compare the response of Moving Iron and PMMC instruments on both 4
DC and AC supplies.
15 | To Extend The Range For Voltmeter. 4
60
Suggested Specification table with Marks (Theory):
Distribution of Theory Marks in Percentage
Remember Understand Apply Analyze Evaluate Create
10 10 30 20 15 15

Note: This specification table shall be treated as a general guideline for students and teachers.




The actual distribution of marks in the question paper may vary slightly from the above table.

Reference Books:

A. K. Sawhney - A course in Electrical Measurement and Measuring Instruments.

J. B. Gupta - A course in Electronic and Electrical measurements and Instrumentation, S.
K.Kataria Publication

R.K.Rajput - Electrical and Electronic Measurements and Instrumentation.

Teaching Learning Method

Chalk and Board teaching

Multimedia presentations (PPT/animations) for clear conceptual understanding.
Industrial visits for practical understanding.

Expert talk from industrial and academic experts.

Online NPTEL/SWAYAM video lectures.

Incorporation of SDG-oriented case studies and sustainable design practices.

Course Outcomes Mapping:

CO POs/ Cognitive Knowledae Class
NoO Course Outcome (CO) PSOs Level Cateqor g Sessions
' Mapped | (RBT) gory (Lecture)
Explain the fundamentals of POL Conceptual
measurement systems, types of Remember

Co1 e PO2 10
errors, and characteristics of Understand
) PSO1
instruments.

Classify and describe various PO2
analog measuring instruments and
COZ | evaluate their applications in PO4 Analyze Procedural 15
X PSO1
electrical systems.
Analyze different methods for PO3
measuring low, medium, and high | PO6 Evaluate /
CO3 | resistance, and interpret results for | PO7 Procedural 10
. . . Create
practical fault diagnosis. PO8
PSO2
Evaluate inductance, capacitance, | PO5
and frequency using appropriate PO9
CO4 | A.C. bridge circuits and assess PO10 é‘fergé / Conceptual / 5
accuracy. PO11 Procedural
PSO2
Evaluate measurement data by
) . PO4
performing error analysis and PO7
interpreting  waveforms using X Apply / Conceptual /

CO5 | .. . . PO10, 5
different AC bridge. Measuring PSO? Create Procedural
instrument considering
sustainability and efficiency.




Mapping of COs with POs & PSOs:

o PO PSO

1| 2| 3| 4| 5| 6| 7| 8| 9| 10| 11| 1| 2
o1 1| 3|0 o|lo]ofo]o oo o|3]o
co2 0| 30 2[o0o]oflo]olo]o]o|3]o0
o3| 0] o0 1]o|o| 12100 oo 3
coal0|olo]o[1]olo]o |12 1]o0] 3
cos |0l o o 2o]o[2]o0olo0o2 oo 3

3: High, 2: Medium, 1: Low

Sustainable Development Goals (SDG) Integration

Integrating the Sustainable Development Goals (SDGs) into the subject of Electrical
Measurement and Measuring Instruments isn’t just possible; it actually fits quite naturally once
you connect measurement practices to real-world energy, safety, and sustainability challenges.

SDG Mapping with Course Outcomes

CO Course Outcome Relevant Justification
SDGs

CO1 | Explain the fundamentals of SDG 9 Ensures reliable and
measurement systems, types of errors, efficient infrastructure
and characteristics of instruments. through accurate

measurement principles

CO2 | Classify and describe various analog SDG 7 SDG 9 | Supports energy-efficient
measuring instruments and evaluate their system operation via
applications in electrical systems. proper instrument

selection

CO3 | Analyze different methods for measuring | SDG 7, SDG Enables fault detection,
low, medium, and high resistance, and 12 reducing energy loss and
interpret results for practical fault resource wastage
diagnosis.

CO4 | Evaluate inductance, capacitance, and SDG 9 SDG Improves system design
frequency using appropriate A.C. bridge 12 accuracy and efficient use
circuits and assess accuracy. of materials

COS5 | Evaluate  measurement data by | SDG7,SDG Promotes energy
performing  error  analysis and | 12,SDG 13 Osgvni]ri;ﬁzg:]?gd
mterpre_tlng waveforms_ usmg different sustainability through data
AC bridges. Measuring instrument analysis
considering sustainability and efficiency.




