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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.

ANSWER ANY 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 15 MARKS.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	
	Draw the basic ‘six pulse Graetz circuit’ used in HVDC converter station. Explain various modes of operations of this circuit during Rectifier operation with the necessary equations and Vd-Id Characteristics.
	L2
	CO1
	[15M]

	
	
	
	
	
	

	2.
	
	Draw the converter control characteristics of two systems, in rectifier mode and inverter mode. Explain about ‘constant current(CC)’ and ‘constant extinction angle’ control types from that characteristics.
	L2
	CO2
	[15M]

	
	
	
	
	
	

	3.
	
	Derive the expression for harmonic current for a 12-pulse HVDC converter unit. 
(i) 
When overlap angle is zero.        (ii) 
When overlap angle is non-zero.
	L3
	CO3
	[15M]

	
	
	
	
	
	

	4.
	
	What is the relative importance of different types of various controllers used in FACTS. Explain at least two briefly.
	L1
	CO4
	[15M]

	
	
	
	
	
	

	5.
	
	Explain the general control scheme of a static var generator with the help of a neat block diagram.
	L2
	CO5
	[15M]

	
	
	
	
	
	

	6.
	a)
	Explain the  principle of turn-off delay angle control  of a Basic GTO-Controlled Series Capacitor (GCSC) with the help of neat waveform.
	L2
	CO6
	[8M]

	
	b)
	Explain the V-I (compensating voltage vs. line current) characteristics of the GCSC when operated in voltage control  mode.
	L2
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	What is the difference between Bipolar HVDC and Homo polar HVDC link? Explain.
	L3
	CO1
	[8M]

	
	b)
	Explain the basic operating principal of Reactive power generation by a rotating synchronous compensator.
	L2
	CO3
	[7M]

	
	
	
	
	
	

	8.
	a)
	Draw the basic diagram of series controller in FACTs and explain.
	L1
	CO4
	[5M]

	
	b)
	Draw the functional schematic diagram of a TSC-TCR type  static var generator.
	L3
	CO5
	[5M]

	
	c)
	How can the SSSC can provide capacitive or inductive compensating voltage independent of the line current up to its specified current rating. 
	L2
	CO6
	[5M]
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