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S.E. (Electrical)
ELECTRICAL MEASUREMENTSAND INSTRUMENTATION
(2019 Patbern) (Semester - |11) (203144)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the carididates:

1) Answer @ror Q2 @.30r Q4,Q50r Q.6, Q.7 or Q8.

2) Neat diggrems must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Assume suitable data, if necessary.

Q1) @ Describe the constructional details of an Electiodynamometer type

wattmeter. [6]
b) Derive the torque equation for an Electrodynamometer type wattmeter.
Comment on the shape of scale if-spring eantrol is used. [6]

c) ¥ When the power of 3 phase bal@reed stas-connected load is measured
by singlewattmeter with currerit ol inY, phase and pressure coil between
Y phase and neutral, it shows 6’kW-I'he load current is 30 A at 400 V.
What will be the reading” of-wattmeter if connections of current coil
remain unchanged and/pressure coil is connected between R and B

phases. [6]
OR
Q2) @  Withneat diagram, and necessary phasor diagram, explain one wattmeter
method for measuremient of reactive power. [6]
b) - Intwo wattmeter meihod, what will be the readings of two wattimeter’s,
If power factor of the circuit is. [6]
)  Unity
i)  0.5lagging
i) Zero

Write necessary equations to justify your answer.

c) 3 phase, 415V 50 Hz AC systems supplyitag a balanced load. Two
wattmeters are used to measure total power/in the Circuit reads 10 kW
and 3 kW respectively. [6]

Calculate
)  Total active power
ii)  Total reactive power

i) Power Factor
PT.O.



Q3) 8
b)

Q4) &)

b)

Q3) 8
b)

Derivethetorque equation of single-phaseinduction type energy meter.[6]
A single-phase energy meter makes/625 revolutions per kWh. It makes
45 revolutionsin 55 seconds at 4:6 kW load. Calcul ate percentage error,

hence state whether meter isrinaning slow or fast. [9]

Draw ablock diagram of elegtronic energy meter and explain function of

each block. [6]
OR

Draw neab-diagram-of single phaseinduction type energy meter, label all
the parts. [9]
A 230 V, singie phase energy meter has constant load of 5A passing
through it'for 5 hours at unity power factor. If the meter makes 2990
impulsesduring thisperiod calcul ate [6]
) ~Energy supplied

Ii). <> meter constant

iy Energy consumed when meterfimakes 2500 impul ses

Explain necessity of calibration of-eaergy meter and how electronic energy
meter iscalibrated. [6]

Define transducer and expléin various requirements of transducers. [6]
With neat diagram, expiain M¢leod gauge for measurement of low
pressure. [6]
In an experiment to measuire various electrical quantities using CRO,
voltg/div knob is set at| 70 V/div and times/div knob is set to SmE&/div.
Waveform shows tota vertical occupancy of 4.5 cm and horzontal
occupancy of 5 ¢m. If the same signal is applied acrgss 2.5 resi stance,
Cdculate [6]
1)  Peak to peak voltage
i)  Maximumvoltage
i)  RMSvoltage
Iv) Current
v) Timeperiod
vi) Frequency

OR
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Q6) a)

b)

Q7) 8

b)

Q8) 8

b)

Explain how voltage, current and frequency can be measured using CRO.
[6]
Explain capacitive pressure trafisducers. [6]

State importance of presstire measurement hence gives detailed
classification of/pressure: [6]

Explain constfuction and working of [8]

) Follstraig gauge

i) _~&emi conductor strain gauge

With neat diagram, explain Ultrasonic method for |evel’/measurement.[ 6]

State'the applications of LVDT. [3]
OR

With neat diagram, explain@ny two-electrical methods for level
measurement. [8]

Explain construction angwarking\of LVDT with neat diagram. [6]
Define strain and what_gre thetypes of strain gauge? [3]

DOOD
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