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Diploma holders i rical Enpinear:
testing laboratoriesnaildecot:((::E(I)lr:t:rl(])lgl;::;:g;]::re t;x) o varios j'ObS in’ o as well as in
maintenance i sting by messr, ) ' l e ve performs the c?utles of installation, operation,
plants, substations ang A g 1struments. Persons working on control panels in power
have t ke measuremon. | st res will come across the use of various types of instruments and
like curron; voltage powe.r r;s ruments used to reac'1 and observe the general electrical quantities
> ) , energy, frequency, resistance etc and their wave shapes, have been

incorporated in this subject.

COURSE OUTCOMES

After undergoing the subject, student will be able to:
COI: Comprehend how different types of meters work and their construction.
CO2: Apply their knowledge to measure electrical quantities using standard analog and digital

measuring instruments.

CO3: Measure different electrical parameters using measuring instruments and interpret the

data. ,
Measure frequency, phase with Oscilloscope and DSOs.

. CO4:
Describe the working principle, selection criteria and applications of various transducers

COs:
used in measurement systems.

DETAILED CONTENTS

UNIT I

Measurements of Voltage and Current
Significance of measurement, errors in measurement, types of error, Classification

1.4
of measuring instruments: indicating, recording and integrating instruments; Essential

requirements of an indicating instruments.
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1.2 C f Amm v n m
. oncept of A
eter,
oltmeter, ammeter, construction, working principl it
, iple, erits,

demerit
s and compari : .
Extension of ra : 20" ° Mmoving coil, moving iron  meter,  rectifi
nge an . s s mer t € -
g calibration of voltmeter and ammeter — Errors and compe::ation

UNIT I1

C g p p -
. OI'lStI'l.lCthH, i i i ) .

Wattmeter, Active i
Bffoct of l;ower ) and reactive power measurement by , two and three wattmeter method.
actor on wattmeter reading in two wattmeter method, Maximum

Demand indicator.,
2.2 Constructi i
uct inci i
1on, working principle, merits and demerits of single-phase and  three-phase

energy met i .
metegy . e:is (Induction type), Errors and their compensations, Calibration of energy
r using di i f o ’ .
g direct loading. Digital energy meter (diagram, construction and application)

UNIT 111

Measurement of other Instruments

\
Construction, working principle and application of Meggar, Earth tester (analog and

3.1
digital), multi-meter (analog and digital), Frequency meter (dynamometer type), single
power factor meter (Electrodynamometer type). Working principle of synchroscope and
phase sequence indicator, tong tester (Clamp-on meter), Study of LCR meters and their
applications .Construction, working and applications of CT and PT.

3.2 Cathode Ray Oscilloscope: Block diagram, working principle of CRO and its various
controls. Digital Storage Oscilloscope (DSO).

UNIT IV

Transducer
4.1 Introduction, Types of Transducers, Construction and principle of resistive
derivation. Only definition

transducer-Potentiometer —variac and strain gauges -No
and formula for gauge factor, Types of strain gauges like unbonded, bonded and
s-L.V.D.T. and

semiconductor. Construction and principle of Inductive transducer

R.V.D.T, their applications. ‘
4.2  Construction, principle and applications of transducers — Piezoelectric  transducer,
photo-conductive cells, photo voltaic cells.
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5.2

» radiation
) Pyrometer, i i :
Image; Camery (Concep) technical Specifications and ranges. Thermal

Pressur
¢ measuremel . i
Stralin gatig Nt Constructlon and working of bourdon tube. b 1l i
ge. Measuremem of pH Level oeiow disphragm

PRACTICAL EXERCISES

1.

Use of anal o :
alog and digital multimeter for measurement of voltage, current (A.C/D.C) and

resistance,
T et e g
factor meter aﬁd to ;Sr(;ge:é:flftt: rwi]tqh Eclzasllcl;gl]i’-phase e usine wetimeter and pover
4. Measurement of power and factor of X llims._
power factor of a three-phase balanced load by two wattmeter
method.
5. Measurement of voltage and frequency of a sinusoidal signal using CRO and draw wave
shape of signal. _
6. Measurement of power in a 3 phase circuit using CT, PT and 3-phase wattmeter.
7. Use of LCR meter for measuring inductance, capacitance and resistance.
8. To record all electrical quantities from the meters installed in the institution premises.
« 9, To measure Energy at different Loads using Single Phase Digital Energy meter.
10. Calibration of single phase and three-phase energy meter.
I11. Measurement of pressure by using LVDT.
12. To measure temperature using a thermo-couple
13. Measurement of temperature by using themister/Themal Imager.
14. To measure the strain using electrical strain gauge
15. To measure the pH level using pH meter.
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