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THIRD SEMESTER
‘FLECTRONICS AND INSTRUMENTATION ENGINEERING
EI 34 — ELECTRICAL MEASUREMENTS
{Common to Instrumentation and Control Engineering)
(REGULATIONS 2008)

Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1.  How is cirrent range of permanent magnet moving coil
instrument extended?

2. The inductance of a certain moving iron ammeter is
(8+49—%€2j/411, where ¢ is the deflection in radian

from the zero position. The control spring torque is
2 x 10 Nm?rad. Calculate the scale positions in radian
for currents 1 A and 5 A.

3. What is meant by creeping? How is it prevented?
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1f the current mn the pressure coil o1 a wattmeter lags
behind the voltage and instrument is accurate wh
cosg =1, find the percentage error when cosg = 0.8.

What is the effect of secondary burden on the ratio a
phase errors of a current transformed?

What are the modifications done in d.c potentiometer
be used for a.c applications?

Mention the limitations of wheatstone bridge.

What are the difficulties in the measurement of hi
resistance?

Write a short note on null detectors and sources used
A.C bridges.

What are the advantages and disadvantages of Anders
bridge?

PART B — (5 x 16 = 80 marks)

(@) () Describe the calibration of a balli
galvanometer using a mutual inductance.

i) Derive an equations for deflection of a mov
iren instrument.

Or

() () Describe the working of a rectifier t
instrument which uses a half wave rectil
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circuit. Also discuss the semsitivity rectifie
type instrument. [(

Compare moving coil, moving  iror
electrodynamometer type of instruments. (!

Discuss the main sources of error
electrodynamometer type of instruments.

Explain the special features incorporated in a
electrodynamometer type of wattmeter so th:
it can be used for LPF applications. ¢

Derive. the torque equation for a
electrodynamometer type wattmeter. (

An electrodynamometer wattmeter is used fi
measurement of power in a single phas
circuit. The load voltage is 100 V and the loa
current is 9 A at a lagging power factor of 0.
The wattmeter voltage circuit has a resistanc
of 3000Q and an inductance of 30 mk
Estimate the percentage error in tt
wattmeter reading when the pressure coil

connected on the supply side. The current co
has a vesistance of 0.1Q and negligib
inductance. The frequency is 50 Hz. ¢

Or

Describe the constructional details of sing
phase induction type energymeter and deri
the expression for deflecting torque. (1

The current and flux produced by serie
magnet of an induction watthour meter are i
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phase but there is an angular departure of
from quadrature between voltage and |
shunt magnet flux. The speed of disc at
load and unity power factor is 40 rp
Assuming the meter to register correctly un
this condition, calculate its speed at 1/4
load and 0.5 power factor lagging. Also find |
percentage error.

Explain the measurement of wunkno
resistance using Crompton’s potentiometer.

Describe the construction and working o
co-ordinate type a.c potentiometer. (

Or

Describe the design and constructio
features used in potential transformer
reduction of ratio and phase angle errors.

A 100/5 A, 50 Hz current transformer has a |
primary and a rated secondary burden
12.5 VA. The secondary winding has 196 tu
and a leakage inductance of 0.96 mH. Wit|
purely resistive burden at rated full load,

magnetization mmf is 16 A and the ]
excitation requires 12 A. Find the ratio ¢
phase angle errors.
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Describe the construction and working of
series and shunt type ochmmeter, Also explain

the design of these chmmeter. (12)

How is resistance measured using Ammeter-

voltmeter method? @
Or

Derive the expression for bridge sensitivity for
a wheatstone bridge with equal arms. Also find
the expression for current through the
galvanometer for a small unbalance. 8)

Draw the circuit of a Kelvin’s double bridge.
Derive the condition for balance. (8)

What are the different sources of errors in ac
bridges? Explain the precautions taken and
the techniques used for elimination of these
errors, 8)

Explain the construction and working of a
vibration galvanometer, Derive the expression
for steady state deflection of a vibration
galvanometer when a sinusoidal voltage is
applied to its coil, (8)

Or

;
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Describe the working of a low voltage schering

bridge. Derive the expression for capacitance.
(€3

The four arms of a Hay's alternating curren
bridge are arranged as follows : AB is a coil 0
unknown impedance; BC is a non-reactive
resistor of 1000 Q. CD is a non-reactiv
resistor of 833 Q in series with a standar
capacitor of 0.38 uF. DA is non-reactiv
resistor of 1680002, If the supply frequency i
50 Hz determine the inductance and th
resistance at the balanced conditions. Deriv
the condition for balance and draw the phaso
diagram. (¢
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