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50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Fourth Semester M.Tech. Degree }';}\x;f:‘amination, June/July 2018

HVDC Pow\er{\”‘},‘i’rénsmission

Time: 3 hrs. 4 Max. Marks: 80

Note: Answer any FIVE full qJ v ons, choosing one full question from each module.

By Module-1
Explain the advanta es of HVDC transmission over HVAC transmission. (06 Marks)
Draw a neat ske ch “of organization of HVDC systems. Give the function of its basic
components, < (06 Marks)
Write shorl m,l@s on HVDC system reliability. (04 Marks)

NNy OR
Develop the equivalent circuit of a 3-phase converter working as rectifier with an overlap

~angle p and delay angle o. Hence, show that the equivalent resistance of the converte‘ i ‘

3WL.

T[ v
Calculate the secondary line voltage of a transformer for three phase bridge rectlfler to
provide a DC voltage of 120 KV. Assume o = 30°, p = 15°. What is the effectwa reactance,
if the rectifier gives 800 A of DC output current. S0 (04 Marks)
Draw the schematic diagram of a 12 pulse converter. What are. the a!-ferent modes of

(os Malks)

operation of it? (04 Marks)
Module-2 (N

What are the various sources for generation of harmomcs m VDC systems? Mention the

effects caused due to the presence of harmonics. ~ (04 Marks)

Draw the wave shape of currents of the primary s!de of star-star and star-delta 3-phase
12 pulse converter transformer, and obtain an expressxon for current on the primary side in

terms of harmonics. (08 Marks)
What are the different types of filters used on the AC side of an HVDC system? Explain the
design of active power filter. NN (04 Marks)
OR
With necessary diagrams explaiu the individual phase control and equidistant pulse control
schemes used for firing angle control of converter. (08 Marks)
Write a short note on commuta tion failure in HVDC converter. (02 Marks)
With the help of block dia gram and characteristics explain the principle of conventional
HVDC control. R (06 Marks)
Module-3

State and expla!p tne HVDC system control functions using hierarchical control scheme.

(08 Marks)
Compare; various types of reactive power compénsators with respect to response time,
temporary over voltage and capacity. (08 Marks)
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s G,ve thie pr1n01ples of various AC side apparatus protection in HVDC system from fault.
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OR ;
Define short circuit ratio and effective short circuit ratio of an HVDC system. (04 Marks)
With neat diagram explain the interaction betw “gp HVDC and HVAC system. (06 Marks)

Explain the interaction between HVDC systemand FACTS devices. (06 Marks)
Module-4
With sketches explain the methodc of various gate triggering circuits in HVDC converter.
(06 Marks)
What are the design constramts\of;fHVDC converter transformer? (04 Marks)
Explain any one method ofcooling HVDC thyristor valves. (06 Marks)
: OR
Write short notes (m blpolar HVDC overhead line. (04 Marks)
Mention the types: of cable used in HVDC system. Explain the design of any one cable.
(08 Marks)
What ar‘e_‘i‘h\e r;oise sources of a HVDC station? (04 Marks)
Module-5

(06 Marks) -

\ *‘Ai xplam the concept of protection by control actions in an HVDC system with a neat sketch.

(06 Marks)
With the help of block diagram explain fault analysis according to a valve fault in' HVDC

converter. ‘ . (04 Marks)
OR '
With neat sketches explain the operation of different types of ]\mihl Termmal (MTDC)
systems. (08 Marks)
With the diagram, write the principle of operation of voltaﬂe source converter of HVDC
systems in offshore application. N (06 Marks)
What are the advantages of 800 KV HVDC systems? . AN (02 Marks)
* k% ok sk ‘
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