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Answer any FIVE questions

All questions carry equal marks

---

1.a) 
Discuss the factors in detail that initiates the development of HVDC transmission system.     

b) 
Why it is not advisable to generate and distribute the electric power with D.C. itself? 
2. 
Explain the various preventive maintenance of HVDC substation equipments.    
3.
Draw the schematic of a 6 pulse converter circuit and derive from fundamentals, 
the expression for voltage and currents for the operation of converter as a rectifier.
4.
With circuit diagram, explain the principle of firing angle control scheme.

5.     Discuss the constant reactive power characteristics and constant leading power factor characteristics with regard to HVDC converter control.
6.
Write a short note on:


a)
Modeling of H.V.D.C. links


b)
P.U. system for d.c. quantities


c)
Surge arresters.

7.
Deduce and explain AC/DC load flow equation problem using the sequential method.

8.
Mention the configurations and impedance characteristics of various types of filters. Give design aspects of single tuned filter.
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1. Compare the power transfer capacities of A.C. and D.C. transmission systems when an existing A.C. 3-( double circuit line is converted into D.C. line, with following conditions: 

       

a)
Same current and insulating level.

b)
Same percentage losses and insulation level.
2. 
Discuss the various activities to be scheduled while planning a HVDC project.
3.
Show that rating of the value used in Graetz circuit is 2.094 Pd​, where Pd is d.c 
power transmitted.
4.
With block diagram, explain the principle of operation of a current controller.

5.
What is meant by reactive power control? How it is achieved? Explain in detail.

6.
Write short notes on:


a)
Protection against over voltages.


b)
Commutation failure in inverter.


c)
Arc through.

7.a)
Explain the principle of current interruption in d.c. circuit breakers. What are the various types of possible circuit breakers?
   b)
Discuss the importance of Corona loss in AC and DC transmission.

8.
Mention the names of various types of filters that are used in HVDC converter station and draw their impedance characteristic and configuration. Give design aspects of one filter.
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1.
Discuss the problems that arise in A.C. interconnection.  How are these problems overcome in D.C. transmission? 

2. 
Draw a schematic diagram of a typical HVDC converter station and explain the functions of various components available. 

3.
Derive the expression for average DC Voltage of a six pulse bridge converter, considering gate control and sources reactance.
4.
With block diagram, discuss the principle of operation of a basic power controller.

5.
Discuss in detail the effect of source inductance on HVDC systems.

6.
Write short notes on:


a)
Over current protection.


b)
Smoothing reactor.


c)
D.C. breakers.

7.a)
Briefly explain the recent trends in the development of H.V.D.C. circuit breaker.

   b)
What are the causes of arc back. Explain how frequent arc backs can be avoided using valve dampers.

8.
Write short notes on the following:

   a)
Telephone influence factor.

   b)
Harmonic distortion.
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1. 
What is the effect of ground impedance in A.C. transmission system?  How is it that ground impedance does not poses any problems in D.C. transmission system?

2. 
Discuss the various tests to be performed before commissioning a HVDC project. 

3.
Draw the schematic diagram of a typical HVDC converter station with 2 six pulse converter units and explain the function of each component.
4.
With block diagram, explain the hierarchical control structure for a DC link.

5.
Explain in detail the converter control characteristics of HVDC systems.

6.
Write a short notes on:

a) By pass valves.

b) H.V.D.C. circuit breakers.

c) Corona discharges.

7.a)
Discuss the effects of electric field on contamination.

   b)
Explain how converter and DC network are modeled for AC/DC system analysis.

8.
Give a detailed account of design aspects of the following filters:

   a)
Single tuned filter.

   b)
Double tuned filter.
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