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10.

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

~ What are the power acceptability curves?

, Define sag and swell. What is the need for mitigating these events?

Differentiate linear and non linear loads?

Find the Total Harmonic Distortion of a voltage waveform with the following
harmonic frequency make up Fundamental = 114 V. 3rd harmonic = 4 V,
5th harmonic = 2 V, 7th harmonic 1.5 V and 9 harmonic=1V.

What is the need of D-STATCOM? What are the main functions of
D-STATCOM?

Define Total Demand Distortion.

Define fundamental power factor and true power factor for single phase
systems.

Mention the devices for controlling the harmonic distortion.
What are the steps involved in power Quality monitoring?

What are the advantages and disadvantages of reactive power compensation?
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PART B — (5 x 16 = 80 marks)

Explain the various types of power quality disturbances and impacts of
power quality. (16)
Or
(i) Explain the following : . . (8
(1) DC Offset
(2) Notching and Voltage Fluctuations. _
(i) Give the current wave form for the following load. (8)
(1)  Florescent light
(2) _ Personal computer
- (8) Adjustable speed drives
(4) UPS vs. Arc furnace.

Explain in detail the following. (16)
(@)  Arc Furnace
(ii) Fluorescent Light.

Or

Explain in detail about the adjustable speed drives with necessary block
diagram. _ ' (16)

A single phase controlled rectifier supplies a highly inductive load. The
source voltage is : V(t)=+2x 120sin(27x50 t). The non-linear
load current is i(t)=+2 x10sin (2 7 x 50¢) + J2x 2 sin (2 7 x 150¢)+

J2x 1.5 sin (2 7 x250¢). Calculate instantaneous active power,

instantaneous reactive power, fundamental power factor and the true
power factor. Derive the formulae used. (16)

Or
A three phase system has the‘ phase vbltages described as follows :
V,=230+/2 (1.1414) sin (wt); V,=230/2(1.1414) sin(wt-120);
V,=230 v/2 (1.1414) sin(wt-240)
The phase currents are : . |

I,=102sin(wt-30);  I,=15+/2sin(wt-120);  I,=5+2 sin(wt-240);
Calculate Py,(t)Qs,(t)- (16)
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Explain in detail about the extraction of fundamental sequence
components from  the ‘measured instantaneous system
corresponding sample values. : (8)

Mention about the various frequency domain approaches available

for analysing Power quality problems. (8)
Or l
Explain in detail about the classification of linear loads and non
linear loads used in harmonic studies. 8
’What is the need for locating harmonic sources? (8)

Explain the working principle of UPQC. Explain the procedure of
simultaneous current compensation and voltage compensation that is

taking place in a right shunt UPQC. v (16)
Or
(i) Explain about type 1 and type 2 control techniques used for

(ii)

reference voltage generation‘ for DVR.. (8)

Draw control block diagram of shunt compensation and explain the
method of reference current generation for D-STATCOM using
instantaneous PQ theory. ‘ ()
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