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	P.G.
	M.Tech.
	Degree
	Master of Technology

	Academic Year
	2025-26
	Sem.
	2nd Semester

	Course Code
	21PID201
	Course Title

	
	
	ELECTRICAL MACHINE MODELING AND ANALYSIS

	Duration 
	3 Hours
	Maximum Marks
	70 (SEVENTY)


SECTION-I 
7 x 2 = 14 Marks
1. 
	No.
	Questions (a to g)
	RBT Level
	COs

	a
	State the fundamental principle of electro-magnetic energy conversion 
	Remember
	1

	b
	Differentiate briefly between statically induced EMF and dynamically induced EMF based on Faraday's law.
	Understand
	1

	c
	Draw the torque speed characteristic of induction machine in dqo system
	Understand
	3

	d
	What is the physical objective of the Clarke transformation (transforming from three-phase to two-phase)
	Understand
	3

	e
	List the three primary reference frames used to model an induction machine in the d-q platform.
	Remember
	4

	f
	Why do the inductances in the phase co-ordinate model of a synchronous machine vary with the rotor position
	Understand
	4

	g
	Write the advantages of modelling in dqo system
	Remember
	6


SECTION-II 
4 x 14 = 56 Marks
	No.
	Questions (2 to 9)
	RBT Level
	COs
	Marks

	2
	(a)
	Write the conditions to represent any machine by using two pole machine representation with one machine as an example
	Understand
	1
	8M

	
	(b)
	Discuss importance of Generalized Machine theory supports a primitive 2-axis machine.
	Understand
	2
	6M

	OR

	3
	(a)
	Derive the expression for the Electro-magnetic energy conversion in magnetic field.
	Understand
	1
	8M

	
	(b)
	Model any  machine represented by the kron’s primitive machine and write the voltage equations.
	Understand
	2
	6M

	
4
	(a)
	Obtain the transfer function of a separately excited DC motor.
	Analyze
	3
	8M

	
	(b)
	For any two conditions perform the transient analysis of a DC machine. 
	Analyze
	2
	6M

	OR

	5
	(a)
	Obtain the mathematical model of a DC shunt motor.
	Analyze
	3
	8M

	
	(b)
	Explain the performance of DC machine for sudden application of inertial load. 
	Analyze
	2
	6M

	6
	(a)
	Explain Park's Transformation for converting stationary reference frame variables into synchronously rotating reference frame variables (d, q, 0)
	Analyze
	4
	8M

	
	(b)
	Draw the equivalent circuit of an Induction machine referred to primary side. 
	Analyze
	5
	6M

	OR

	
7
	(a)
	Compare the of 3-φ induction motor modelled in actual plat form and dqo reference frame. 
	Analyze
	4
	8M

	
	(b)
	Develop the mathematical expression for electromagnetic torque and power of an 3 phase Induction machine in terms of d-q variables.
	Analyze
	5
	6M

	
8
	(a)
	Transform the synchronous machine variables into the rotor reference frame and write the resulting d-q-0.
	Understand
	6
	8M

	
	(b)
	Explain about the reference frame theory and develop the equivalent circuit of induction machine in any one reference frame. 
	Analyze
	5
	6M

	OR

	9
	(a)
	Derive the expression for inductances of a salient pole synchronous machine in dqo model.
	Understand
	6
	8M

	
	(b)
	Derive the mathematical model pf PM synchronous machine
	Analyze
	5
	6M
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