Electrical Measurement & Measuring Instruments (TEE -302)
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Objective:  This Subject contains information regarding different type of Analog Instrument, their working principle and application. 

Books:

B1. “Electrical & Electronics Measurement & Instrument” By A.K.Sawhney, 

(Dhanpat Rai & Sons, India)

B2. “Electrical Measurement & Measuring Instrument” By W. Golding & F.C.Widdis
(A.W.Wheeler & Co. Pvt. Ltd., India)

B3. “Electronic Instrument & Measurement Technique” By W.D.Cooper.

B4. “Electrical Measurement” By Forest K. Harries (Willey Eastern Pvt. Ltd. India)

B5. “Basic Electrical Measurement” By M.B.Stout (PHI, India)
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	Topics
	No. Of  Lecture
	Page No.

	1.
	Units, Dimensions and Standards:
Introduction to MKS system, SI System, SI Units, Standards of EMF, Resistance, Capacitance and Inductance, Methods of Measurement , Measurement system , Classification of Instrument system , Characteristics of Instrument & Measurement system , Errors in Measurement & its Analysis.
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	B1: Page No.
161-199

	2.
	General Theory of Analog Measuring Instruments:
Operating Torque, Damping &Controlling Torque , T/W ratio, Pointers & Scales, Principles of operation of various types of Electromechanical indicating /registering instruments viz. PMMC, Dynamometer ,Induction , Thermal etc. for D.C. & A.C.  Measurement of V, I, W, frequency, Phase & Power Factor etc. Energy meter, their sources of error & Compensation, Shunts & Multipliers, Multimeter. 
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	B1: Page No.

222-244, Page No.

292-383

	3.
	Potentiometers:
Basic Potentiometer circuit, multiple ranges Potentiometer, constructional details of potentiometers, Application of D.C. potentiometer, and self balancing potentiometers.
A.C. potentiometer, polar and co-ordinate types.
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558-584

	4.
	Bridges:
Sources and Detector, General equation for bridge balance, Measurement of R,L,C,M,F etc. by Wheatstone, Kelvin, Maxwell, Hay’s, Anderson, Owen, Heaviside, Campbell, Schering, Wien Bridge, Bridge sensitivity, Errors, Wagner Earthing Device
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585-626

	5.
	Magnetic Measurements:
Flux Meter, B-H curve, Hystersis Loop, permeameters, A.C.testing  of Magnetic materials, Separation of iron losses, Iron loss measurement by wattmeters and Bridge methods, Ballistic Galvanometer 
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660-697

	6.
	Instrument Transformer:
Theory and construction of current and Potential Transformer, ratio and phase angle errors and their minimization, characteristics of CTs. & PTs. 

Introduction to Measurement of speed, frequency and Power Factor
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384-429, Page No.

495-515

	7
	Power and Energy Measurements:
Electrodynamics wattmeter, Three Phase wattmeter, Power in three phase System, Errors & remedies in wattmeter and Energy meter
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430-494

	8.
	Digital Measurement of Electrical Quantities:
Concept of digital Measurement, Block Diagram study of  digital voltmeter, frequency meter, Power analyzer and harmonics analyzer, Electronic multimeter, Basic CRO circuit (block Diagram ), Cathode ray tube (CRT) & its component, Application of CRO in measurement, Lissajous Pattern.
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784-879


