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EX/IEBE/PE/T.’224/2019

‘B.E Instrumentation & Electronics Engineering 2™ Year 2 Semester Exammatwn 2019,
Subject: Electrical Measurements

Time: Three hours - Full Marks: 100 o
Module _ Each module miust be answered as per given mstrnctlon ' Marks
1] Answer any ten from this module [10x2]
(a) | What is the difference between resofution & [east count?
b Define dynamic parameter of measuring instrument with example.
(© Classify electrical measuring instrument on the basis of application.
(d) Classifying contfolling torque & commment.on most efficient one.
(e Why damping torque is necessary? _
3] State the name of the instruments those are restricted for only in A.C & only in D.CY
() State difference between ideal & actual characteristics diode in rectifier ingtrument. -
(h) What is the importance of phase angle error ini electrical measurement usmg instiurnent ansformel"
) Briefly state source of érror of moving iron (M) instriiment,
)] State whether moving coil instrument is apphcabie in both A,.C & D.C. State the cause.
k) Define sensitivity of bridge circuit. .
Y, State the apphcatlon of ballistic galvanometer.
() State the source of error in low & high resistance measurement
(n) Draw a simple circuit of a D.C potentlometer
{0) Draw the circuit & phasor diagtam an g.c brldge for measurement of self-mductance of hlgh Q factor coxl ol :
[2] -Answer any two from this migdule : : b [2R10]
(a) Derive the expressmn of ratio error & phase’ anglc error for potennal txansfomlel w;th a neat phasor dlagram. {4+4+2]
{b) What are the sources of error in induction ener gy meter? State the crrm nulhfymg techmques [6+4]
(¢} Derlve-the govei nmg equatlon of dynamomcter type ammeter wrth ‘a ne_at sketch of i mstrumcnt. [8+2}
13] Answer any two from this module ' _ ' _ R '[2><10] g
a) Explam ‘measurement of mutual mductance usmg any smtable a.c bridge with phasm dlagram -[8+2_]
b) Draw a neat sketch of D Al sonva[ galvanometer Explam the dynamic behavior from equatmn of motlon [2'.+$_]
(©) Explain workmg principle of Meggel with a neat sketch Comment on mgmf caflce of guald tenmnal [8+2]
(4] Answer any four from this module : Lo , | [4x10]
(a) Ina partlcular instrument the total. resistance of the voltage coil is 1 kQ & the mutual mductance changes {10]
uniformly from -150uH- at zeré deflection to +150pH in full scale; the angle of full scdle. beihg 100°, If the '
potential difference of 200V is applied across the voltage circuit & the current of 5A at power factor of 0.8 is
] passed through the current coil, what will be the deflection, if the spring coil constant is 5.5%10% Narn/rad? o
(b) For a standard Schering bridge data are following: Supply frequency is 50 Hz. 1* arm: having an unknown [10]
‘imperfect capacitance C, with unknown equivalent-series resistance r;, 2* arm: having a capacitance Cs ~0.6uF, o
3¢ arm; having a non-inductive resistance Ry=800 Q, 4% arm: having non-inductive resistance R.=4. 5kQ w1th _
paralle] capacitance C=0.4uF. Caleulate value of unknown C,, 1, & dissipation factor at balance condition. . :
{c) A potential transformer, ratio 1500V/150V, has the following constants: Primary resmtance—'M 54, secondary [10]
1esxstance“'0 76 Q, primary reactance= 46.2 Q, total equivalent reactance =95 €, magnetlzmg curtent=0.08A af :
0.5 powér factor. Calculate: i) phase angle error at no load, 11) load i VA at umty power “factor At wh1ch the ||
phase angle will be zero, i) ratio error at no load. L
{(d) | Inthe ‘Wheatstone bridge the values of resistances of various arms are P=1000 Q, Q—lOOQ R—ZOOSQ & S—ZOO- - [10] -
Q. The battery has an emf (E} of 4V & negligible internal resistahce. The galvaniometer has a current sensitivity- h
(S) of 15 mm/pA ‘& an internal resistance (G) of 150 Q. Calculate the deflection of galvanometcr ©&y
| sensitivity of the bridge (S,). [Assume: ‘current through galvanometer, I=E/(Rs+G), where E, & Ry are
Thevenin - equivalent voltage & resistance deross: galvanometer termmals respectlvely when galvanomete1 1§
_ open circuited. 6= S J; Se= ©/AR]. ' . -_ |
(&) AN energy meter is demgned to make 120 revo]utxons of chsc “For one unit ot energy Ca culate the number ot - {101
. revolutions made by it when connected to a load carrying 45 A at 230V & 0 6 powel tactor f01 an hotir, Ifit |-
actually makes 400 revolutlons find the percentage ‘of error. . o




