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Seat No.: ________ Enrolment No.___________ 

GUJARAT TECHNOLOGICAL UNIVERSITY  
BE - SEMESTER–V (NEW) - EXAMINATION – SUMMER 2018 

Subject Code:2150908                                                              Date:02/05/2018   
Subject Name:Electrical Power System – I   
Time:02:30 PM to 05:00 PM                                                  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 advantages of AC transmission System ? 03 

 (b) Differentiate between feeder , distributor and service mains. 04 

 (c) A 50 Km long transmission line supplies load of 5 MVA at 0.8 p.f lag at 

33 KV. The efficiency of the transmission line is 90 %. Calculate the 

volume of conductor Aluminum required for the single phase 2 wire 

system. Take resistivity of Aluminum as 2.85 ×10 -8 Ω.mt 

07 

    
Q.2 (a) What do you mean by string efficiency ? 03 

 (b) What are the factors that affect the sag in the transmission line. ? 04 

 (c) An overhead transmission line has a span of 220 mt. the conductor 

weighing 804 Kg/Km. Calculate the maximum sag if the ultimate tensile  

strength of the conductor is 5758 Kg. Assume a safety factor of 2. 

07 

  OR  

 (c) In a string of three units , the capacitance between each link pin to earth is 

11 % of the capacitance of unit. Calculate  the voltage across each unit 

and the string efficiency when the voltage across the string is 33 KV. 

07 

Q.3 (a) What is Skin effect and proximity effect ? 03 

 (b) What do you mean by transposition of line ? What is it ‘s effect on the 

performance of the line. 
04 

 (c) Derive the equation of Inductance of a single phase two wire system. 07 

  OR  

Q.3 (a) What is the effect of earth on Transmission line capacitance? 03 

 (b) Derive the equation of Capacitance of a single phase line.  04 

 (c) Calculate the capacitance of a three phase three wire system with 

triangular configuration with sides D12=3 mt, D23= 4 mt ,D31= 5 mt. The 

diameter of conductor is 2.5 cm and the permittivity of the medium is 150. 

07 

Q.4 (a) What is the main difference between AC and DC distribution system ? 03 

 (b) How the current distribution and the voltage at various loading points can 

be determined in a DC ring type distribution system ? 
04 

 (c) How the voltage drop and power loss can be determined in case of DC 

distributor  fed at one end having loading of  i Amp/mt , resistance per mt 

for go and return is r ohms and length of distributor is  “ L’ mts.  

07 

  OR  

Q.4 (a) What is the difference between radial ,ring and interconnected distribution 

system ? 
03 

 (b) A DC two wire distributor 500 mt long and fed at one end as per the 

following detail. Total resistance of the distributor is 0.02 ohms. 

Determine the voltage at the fed end when voltage at far end is maintained 

at 220 V. 

Distance from feeding point in mt: 100      300       500 

Load in amp                                  :  40        80          60 

04 
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 (c) A single phase distributor has a loop resistance of 0.3 ohm and reactance 

of 0.4 ohm. The far end of the distributor has a load current of 100 Amp 

and  a power factor of 0.8 lag at 220 V. The midpoint has a load current of 

50 Amp at a power factor of 0.9 lag with reference to midpoint voltage. 

Determine the sending end voltage by considering all the power factors 

referred to far end voltage. 

07 

Q.5 (a) What are the advantages of per unit system ? 03 

 (b) Explain the PU representation of transformer. 04 

 (c) A three phase transmission line transmits 50 MW at 0.8 p.f. lag at 132 

KV. If the impedance of the transmission line is (40 + j100 )ohms. 

Calculate the PU values of (i) complex power , real power  (ii)Voltage (iii) 

current (iv) impedance ,resistance and reactance . For transmission line 

assume MVA base  = 100 and KV base = 132. 

07 

  OR  

Q.5 (a) Give the classification of cables. 03 

 (b) What are the properties of insulating material for cables ? name some 

insulating materials used in cables. 
04 

 (c) Explain the steady state model of synchronous machine with diagram. 07 
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