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Answer  A l l  The Fo l lowing Quest ions:

Question 1 [25 Mark]
a. Explain the phenomena of vol tage dip indicat ing character ist ics,  sources and solut ions for this

phenomenon.

b. What are the main sources of vol tage unbalance in electr ical  gr id? List  two methods for compensat ing
voltage and current unbalance in electr ical  gr ids using power electronic devices.

c.  There are several  f i l ter ing techniques to mit igate gr id harmonics. Explain the di f ferent f i l ters schemes
used for at tenuat ing harmonics produced by dc-dr ives. Why we prefer Shunt act ive power f i l ter than the
passive f i l ters.

Question 2 [25 Mark]
a. Power qual i ty is def ined by common terms. Def ine f i rst  the power qual i ty term and explain the sources

of power qual i ty terms. Also, descr ibe the di f ference between (Crest Factor -  Distort ion factor),  (Fl icker -

In te r rup t ion) ,  (Notch  -  Sag -  Swel l ) .

b.  In l ight of  power qual i ty issue, descr ibe the def ini t ions of the fol lowing terms: Distort ion factor- Fl icker-
Form factor- Harmonic distort ion- inrush- Nonl inear load- power factor- displacement factor- distort ion
factor.  Also, give the relat ion between power factor,  displacement factor and distort ion factor.

c.  To solve any power qual i ty problem, i t  is necessary to understand power qual i ty issues, tn the l ight of
this statement,  descr ibe, as an overview, the common power qual i ty issues.

Question 3 [25 Mark]
a. Voltage unbalance in electr ical  gr id affect the operat ion of the converter,  explain why? What is the

source of vol tage unbalance and current unbalance? How to compensate them using power electronics
devices?

b. One of the main disadvantages of power electronic systems is the inject ion of harmonics in the gr id.  List
th ree  sources  o f  harmon ics  and exp la in  the i r  con t r ibu t ions  on  genera t ing  harmon ics .

c.  Three phase AC to DC converters are considered one of the main sources of harmonics. Explain the
waveforms of di f ferent types of converters. Also show the di f ference between the 6 pulses and 12
pulses converters in term of harmonic order generat ion.

Question 4 [25 Mark]
a. Act ive and passive f i l ters are commonly used to mit igate harmonic in industr ial  network. Explain the

f i l ter system used for mit igat ing harmonics produced by dc-dr ives. List  the drawbacks of using passive
f i l ters and explain the theory of shunt act ive power f i l ter and i ts purpose.

b. What is the impact of supply network disturbances on stat ic converters? how converter design could
play an important rule to r ide through during gr id faul ts
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