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Subject Name: Electrical Measurement anc Instrumentation

Subject Code: 09EE2303

Diploma Branches in which this subject is offeredElectricalEngineerin

Objective:

The aim of this course is to help the student tairaithe industry identifiec
competencythrough varioususe of relevant measuring instrument in differ
electrical applications.

Credits Earned: 3 Credit:

Course OutcomesAfter learning the course t students should be akt

To understand characteristics of measuring instntr

To understandonstruction anworking of different measuring instrumen
To analyze various measuring instruments by meagparamete

To apply fundamental knowledge to calibrdifferent measuring instrume
To select measuring instrument for measuremeniectrecal and no-electrical
guantities.

apwbdpRE

Pre-requisite of course:Basic knovledge of DC circuit, AC circuit

Teaching and Examindion Scheme

, Tutorial/ Practice
Teaching Scheme (Hours _ Theory Marks Marks Total
Gl Termr Marks
Theory | Tutorial | Practica ESE| IA CSE Viva I
0 0 6 3 00 30 20 25 25 100
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Unit

Topics

Contact
Hours

Weightage
(%)

Basics of measurement and instrument

Fundamentals ¢ measurement

Methodsof measuremer:Direct and indirect
measureme

Classification of measuring instrume.Analog andligital
instruments

Deflecting,controlling and damping torque

Staic and dynamic characteristicCalibration, Precision,
Accuracy, Repeatability, Reproducibility, Drift, i@®tivity,
Resolution, True valu

Types of error and Errors in measuring instruments
Indicating, recording and integrating instrume
Essentials of an indicating instrume

Measurement using Potentiomeers

Types of Resistance measurement: Low, Medium
high

DC Potentiometer: Constructioworking and
application

Types of potentiometers :Dial types and Cromptque
AC potentiomete

Comparisorof AC and DC potentiometers

Resistance measurement and bridge

Types of resistance measuremd.ow, medium and hig
Measurement of medium resistance: Amn-voltmete
method, Ohmmeter method, Wheatstone bridge me
Measurement of low resistance: Amme-voltmete
method, Kelvin’s double bridge meth

Measurement of high resistance: Meg

Measurement of earth rstance

Importance of bridge circu

Measurement of impedan

A.C. bridge to determine Inductal, capacitanceand
frequency

Digital Multimeter; L-C-R meter

24

28
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Electromedanical Instruments

Permanent magnet moving coil instrument :Princgdl
instrument, merits and demer

Moving iron instrumentPrinciple, construction and
working

MI type electrical instrument and meters: Voltme
ammeter, power factor meter €

Electrodynamometer itrument:Principle, constructior
working merits and demerit 24
Electrodynamometer type electrical met\/oltmeter,
ammeter, power factor meter, €

Various meters for measurement of electrical qtiast
Induction type energy meter, static tyenergy meter,
frequency meter, cl-on meter, phase sequence indicatpr
and maximum demand meil

Extension of range of voltmeter and amme
Importance of calibratic

Calibration of voltmeter, ammeter and wattme

29

Transducer

Introduction to transduct
Basic block diagramof transducer system aniheir
function.

Classificatiol of transducer: Based on transducti
phenomenon, type of application, types of input
output signal, electrical principle involve

Selection criteon of transducer 26
Errors in transduce
Various types oftransducers: Piezelectric transduce
photoelectric transducer, resistive transducer, inde
transducer, capacitive transducer, The-electrig
transducer, et

Measurement of nc«-electrical gantities using transduc:
Weight, thickness, displacement, velocity, speedssure
pH, strain, temperature e

30

List of Experiments

Sr.
No.

Unit
No.

Name of Topics

Contact
Hours

1

1

Identify measuring instruments on the basis of syisibndial, type
accuracy, class positi and scale.

4

N

N

Measurement of low resistance using potention

w

w

Measurement of low resistance using kelvin’s doudboidge.

O

N

w

Measurement of medium resistance using Wheatstoiggeb an
ammetervoltmeter methot

N

Measurement of high resistance using me.

Measurement of earth resistance using earth .

Measurement of inductance and capacitance usingrh€ter.

Q| N| O U1

W W Wl w

Measure various electric quantities using n-meter and cli-on
meter

e
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4 |ldentify the components of PMMC and MI instrume 2
10 4 |Measurement of phase sequence usini 2
11 4 |Study of energy meter and testing of energy meteasurement 4
electrical energy using energy me
12 4 |Calibrate single phase electronic energy meteritggtoading 2
13 4 Measurement of frequency and power factor usinguieacy an 4
power factor metel
14 4 Troubleshoc ammeter, voltmeter and watt meter 4
15 4 |[Extend range of ammeter and voltmeter by usingsfiunt an 6
multiplier (ii) CT and P1
16 5 |Measurement of temperature using different transc 4
17 5 |Measure angular speed using stroboscope and tatdwr 4
18 5 |Measurement of liner displacement using LV 4
19 5 |Measurement of pressure using different transc 4
20 5 |Measurement cweight and strain using strain gauge 4
21 5 [To study various type of transduc 6
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Instructional Method:

a. The course delivery method will depend upon thauiregnent of content ar

need of students. The teacher in addition to camwesl teaching method
black boardmay also use any of toosuch as demonstration, role play, Q!
brainstorming, MOO: setc.

The internal evaluation will be done on the badis@ntinuous evaluation ¢
students in théaboratory

Practical examination will be conducted at the ehdemester for evaluation
performance of students laboratory.

Students will use supplementary resources suchlasgovideos, NPTEL video:
e-courses, Virtudlaboraton
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Supplementary Resources
1. https://nptel.ac.in/courses/108105053/pdf/L42(GER)620((EE)NPTEL).pd

l Marwadl Syllabus for Diploma Engineering

2. https://www.allaboutcircuits.com/techni-articles/instrumentatioanc-control-
an-introduction-tahe-basic-principles/

https://en.wikipedia.org/wiki/Measureme
http://phrontistery.info/unit.htrr
http://www.brainkart.com/article/-C-and-A-C-Bridges_12734/
https://en.wikipedia.org/wiki/Potentiometer_(measgrinstrument

https://www.electrical4u.com/potentiome-working-principle-ofpotentiometer
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https://www.quora.com/Wh-is-the-difference-between-movingn-and-
moving-coilinstruments



