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10.

Answer ALL questions.

PART A — (10 x 2 = 20 marks)
State the main criteria to go fc;r HVDC transmission.
List the types of DC links.
State the reasons why feedback control of power in a DC link is not desirable.
Define characteristics and nqn-characteristics harmonics in HVDC system.
What are the potential applications of MTDC systems?
What are the tyl‘)ical problems considered for study of MTDC systems?
What is the significance of power flow analysis?

What are the eqﬂations used for corrections to the bus voltage estimation in
fast decoupled load flow method?

List the tools that employed for the simulation of a dynamic systems.

Draw the EMTP model of a valve with Ihathematical relation.
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PART B — (5 x 16 = 80 marks)

Compare the HVDC transmission with EHVAC transmission in the
following aspects, if bulk power is transmitted over a long distance.

®
(ii)
(iii)

®

(i)

@

(ii)

®
(id)

(iii)

@

(ii)

Economics of power transmission
Technical performance and
Reliability.

Or

Explain the technological development in control and protection, for
better performance and reliability of a DC transmission system. (8)

Explain how the economic choice of voltage level is selected for a
fixed power transfer in DC transmission system. (8)

Explain hierarchical control structure for a HVDC link. 4

Discuss the various firing angle control schemes used in HVDC
valves. Also give the advantages and drawbacks of each scheme.(12)

Or
Mention the reasons for harmonics arising in HVDC system. 4)

Using Fourier analysis, obtain an expression for nth harmonics
voltage on the DC side of the converter system. Discuss the effect of
variation of DC voltage harmonics with overlap angle. 8

Show the variations of harmonic current on the AC side of the
converter for varying values of converter angle ‘@’ and overlap

angle ‘w. : 4)

Explain the types of MTDC system in detail. 8)

Compare the advantage and disadvantages of series and parallel

MTDC systems. ®
Or

Explain what are the modifications is incorporated to the basie current
margin method to improve the control operation of MTDC systems. ‘(16)
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(a)

(b)
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Derive the mathematical inodels of a DC network, DC converter and

converter controller in the power flow analysis. (16)
Or
(1)  Write a note on ‘solution of DC load flow’. (8)

(i) Discuss the solution methodology of AC-DC power ﬂow.vAlso, give
the comparison between these methods. t:)]

Using graph theory derive the time varying equivalent model of a three
phase bridge converter for pogsible number of modes of operation. (16)

Or

(1)  Explain how lumped inductor, capacitor and a lossless transmission
line are modelled in EMTP. ' (6)

(i) Derive the equivalent circuits of a lossless bipolar DC line with
mutual coupling using modal analysis. (10)
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