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Seat No.: ________ Enrolment No.___________ 

 

GUJARAT TECHNOLOGICAL UNIVERSITY  
                   BE - SEMESTER–VI (NEW) EXAMINATION – WINTER 2017 

Subject Code: 2160908 Date: 08/11/2017  
Subject Name:Electrical Power system – II   
Time:02:30 PM TO 05:00PM Total Marks: 70  
Instructions:  

1. Attempt all questions.   
2. Make suitable assumptions wherever necessary.   
3. Figures to the right indicate full marks.  

 

   MARKS
 

Q.1 (a) What are the effect of air density, temperature and bundling of conductors in 

corona loss? 
03 

 (b) Derive an expression for the  restriking voltage across the circuit breaker 

contacts. The system consists of an unloaded alternator with neutral solidly 

grounded. 

04 

 (c) What do you understand by positive, negative and zero sequence impedances? 

Discuss them with reference to synchronous generators, transformers and 

transmission lines. 

07 

Q.2 (a) What is the reason for transients during short circuits?  03 

 (b) Derive an expression for fault current for line-to-line fault by symmetrical 

components method. 
04 

 (c) A surge of 15 kV magnitude travels along a cable towards its junction with an 

overhead line. The inductance and capacitance of the cable and overhead line 

are  respectively 0.3 mH, 0.4µ F and 1.5 mH, 0.012 µF per km. Find the 

voltage rise at the junction due to the surge. 

07 

                                              OR  

 (c) A 10 MVA, 6·6 kV, 3-phase star-connected alternator having a reactance of 

20% is connected through a 5 MVA, 6·6 kV/33 kV transformer of 10% 

reactance to a transmission line having a resistance and reactance per 

conductor per kilometer of 0·2 Ω and 1 Ω respectively. Fifty kilometers along 

the line, a short-circuit occurs between the three conductors. Find the current 

fed to the fault by the alternator 

07 

Q.3 (a) Differentiate between transient and sub transient reactance. 03 

 (b) Write short note on inductive interference between power and communication 

lines. 
04 

 (c) The line-to-ground voltages on the high voltage side of a step-up transformer 

are 100 kV, 33 kV and 38 kV on phases a, b and c respectively. The voltage of 

phase a leads that of phase b by 100° and lags that of phase c by 176.5°. 

Determine analytically the symmetrical components of  voltage  

07 

                                           OR  

Q.3 (a) What is arcing ground ? Explain its effect on the performance of a power 

system. 
03 

 (b) Explain how transmission lines are classified into short , medium and long 

lines .and explain their characteristics briefly. 
04 

 (c) A 50 MVA, 11 kV three-phase alternator was subjected to different types of 

faults. The fault currents are as  : 3-phase fault = 2000 A ; Line-to-Line fault = 

2600 A ; Line-to-ground fault = 4200 A The generator neutral is solidly 

grounded. Find the values of the three sequence reactances of the alternator. 

Ignore resistances. 

07 

      

Q.4 (a) For a fault at a given location, rank the various faults in the order of severity  03 
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 (b) Develop the line exact equation in hyperbolic terms for sending end voltage 

and current. 
04 

 (c) A 69-kV circuit breaker having a voltage range factor K of 1 .2 1 and a 

continuous Current rating o f 1 200 A h as a rated short-c circuit current o f 1 

9,000 A  at the maximum rated voltage of 72 .5 kV . Determine the maximum 

symmetrical Interrupting capability of the breaker and explain its significance 

at lower operating Voltages.  

07 

                                      OR  

Q.4 (a) In a 3- system, it has been found that negative sequence components and 

zero sequence components are absent. What do you conclude from it ? 

03 

 (b) With reference to long transmission lines give physical interpretation of term 

characteristics impedance and propagation constant. What is mean by surge 

impedance? 

04 

 (c) A 60-Hz short transmission line, having R = 0.62 ohms per phase and L = 

93.24 milli henrys per phase, supplies a three-phase, wye-connected 100MW 

load of 0.9 lagging power factor at 215 kV line-to-line voltage . Calculate the 

sending-end voltage per phase.  

07 

Q.5 (a) How do the term ‘impedance drop’, voltage drop and voltage regulation, in 

connection with transmission line differs? 
03 

 (b) 
Explain ‘corona loss’ at extra high voltage and its disadvantages. 

04 

 (c) Develop the sequence network for an unloaded generator with a double line-to-ground 

fault as shown in Fig. (a). 
07 

                                           OR  

Q.5 (a) 
How is disruptive critical voltage estimated? 

03 

 (b) Explain why the control of reactive power is essential for maintaining a 

desired voltage profile? 
04 

 (c) Explain under what conditions, the locus of receiving-end complex power 

would be a circle. obtain expression for the radius and co- ordinates of the 

centre of circle. 

07 
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