Code No: 410205

IV B.Tech. I-Semester Regular Examinations, November-2003

HVDC TRANSMISSION
(Electrical and Electronics Engineering)
Time: 3 hours






      Max. Marks: 80
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1.a)
What are the different applications of D.C. transmission system?  Explain them in detail.  
         

   b)
With neat sketches explain the different kinds of D.C. links available.
2.
Draw the circuit diagram, voltage and current wave forms of a 3-( 6 pulse  uncontrolled bridge rectifier and derive the expressions for 


i)
Average DC Voltage


ii)
Total VA rating of valves and transformer.

3. 
With block diagram, explain the hierarchical control structure for a DC link.
4.
With analysis, justify the need to modify the reactive power characteristics of a converter station.

5.a)
Derive the mathematical model of d.c. link controllers of a d.c. link.
   b)
Write the mathematical model of a d.c. converter.



6.a)
Draw a schematic diagram and describe the commutation principle in H.V.D.C. circuit breaker. 




   b)
What are the functions of smoothing reactor? 


7.
Why harmonics are generated in HVDC converter and what are the problems associated with the harmonics. Suggest some remedial measures.

8.
Draw the loci of Network impedance and filter impedance and analyze the impact of network impedance or admittance on the design of single tuned filter.
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1.
Draw a schematic diagram of a typical HVDC converter station and explain the functions of various components available.

2.
What are the different harmonics generated in voltage and current wave forms on both AC and DC side in case of a 6 pulse converter?

3. 
Discuss the effect of source inductance on the HVDC converter system performance.

4. 
Describe the method of Compensation of reactive power in HVDC substation. Draw simple single line schematics for each.

5.
Write short notes on : 





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

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

6.a)
Explain the fault clearing process in H.V.D.C. poles. Explain how are the H.V.D.C. equipment protected against prolonged short circuit currents though there is no H.V.D.C. circuit breaker on H.V.D.C. pole side.


   b)
Explain the protection provided for DC line.

7.
It is required to eliminate harmonics of order 10 and below 10 other than fundamental in a 12 pulse converter. Suggest a suitable transformer configuration and derive an equation for primary current of transformer.

8.
Derive an equation for harmonic voltage and current for single tuned filter and discuss the influence of network admittance on design aspects.
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1.a) 
Explain the break even distance of D.C. transmission system.  Give its range of values for D.C. transmission lines. 





         
   b) 
Explain briefly about different types of HVDC links. 
2.
Obtain the ratings of valves and transformer of a Graetz’s circuit in HVDC transmission. 

3. 
Draw and explain a block diagram of the Hierarchical levels of controls of HVDC transmission system.

4. 
Explain the causes of reactive power absorbed by HVDC converter substation.

5.a)
Obtain the mathematical models of a d.c. link.

   b)
Draw the flowchart of AC/DC load flow.



6.a)
What are the various faults exists in converter station? Explain. 

   b)
Define inductance and differential inductance. State the functions of smoothing reactor. 









7.
Write short notes on the following:

a) Telephone influence factor.

b) Harmonic distortion.

8.
Give a brief account of the following:

a) Single tuned filter.

b) Double tuned filter.

c) High pass second order filter.

d) High pass ‘C’ type filter.
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1.
Write Technical notes on the following.

i)
 Back-to-Back HVDC coupling system.

ii) Back to back DC link along with AC feeder.

2.
For a 3-( 6 pulse Graetz’s circuit, draw the timining diagram considering overlap angle is less than 600 and without overlap.
3. 
Explain by means of a schematic & equations, how power flow through an HVDC link is controlled.

4. 
Discuss the various sources of reactive power for HVDC converters.

5.a)
Classify the solution methodology for AC-DC load flow and explain. 

   b)
Explain the per unit system for DC quantities.   
6.a)
Explain the sequence of converter control actions and bipolar to mono polar transfers during D.C. line fault clearing in a bipolar H.V.D.C. system.

   b)
State the various abnormal operating conditions in a thyristor converter valve. 

7.
Show mathematically that 5th and 7th harmonics can be eliminated with star-star, and star-delta transformer configurations.

8.
What are the various types of filters that are employed in HVDC converter station? Discuss them in detail.
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