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CO RBT 
1. A 25 MVA, 13.8kV generator with Xd”=15% is connected through a transformer to 

a bus that supplies four identical motors as shown in figure. Each motor has 
Xd”=20% and Xd’=30% on a base of 5 MVA, 6.9kV. With a leakage reactance at 

the point P. For the fault specified determine: a) The sub transient current in the 

fault.  b)The sub transient current in the breaker A. c)The momentary current in 
breaker A.  d) The current to be interrupted by breaker A in 5 cycles.  Leakage 

reactance of transformer is 10%.  

 
.  
 

[10] CO2  L3 

2. For the radial network shown in figure, a three phase fault occurs at F. Determine the 
fault current and the line voltage at 11kV bus under fault conditions.  

 

[10] CO2 L3 

 3a.  Obtain an expression for power in terms of sequence components of line to 

neutral voltages and line currents.  

[5] CO3  L1 

3b.   In a three phase system, the sequence quantities are Va1=(0.9 + j0.2) p.u.,       
Va2= (0.2 + j0.1) p.u., Va0=(0.1 + j0.05) p.u. and Ia1=(0.9 - j0.1) p.u.,         

Ia2=(0.2 - j0.1) p.u., Ia0=(0.05 - j0.02) p.u. Find the three phase complex power in 
p.u and in MVA on a base of 100 MVA. Also compute the active and reactive 
power. 

[5] CO3  L2 



4a.  Obtain the relationship between line and phase sequence components of voltages 
in star connection. Draw the relevant phasor diagram.                              P.T.O 
 

[5] CO3  L1 

  4b. The positive and negative sequence components of phase voltages of a three 
phase system are Va1= 230∠30° V,  Va2=60∠60° V,. Determine the [positive 

and negative sequence of components of line voltage and hence the line voltages.  

  [5] CO3  L2 

 
 5. The one line diagram of a power system is shown in figure. The ratings of the   

devices are as follows:G1 & G2 : 104 MVA, 11.8 kV, X1=X2=0.2 p.u.,  X0=0.1 

p.u.  T1 and T2: 125 MVA, 11Y-220Y kV, X1=X2= X0=0.1 p.u.  T3 and T4 : 
120 MVA, 230Y-6.9YkV, X1=X2=X0=0.12 p.u  M1: 175 MVA, 6.6 kV, 
X1=X2=0.3 p.u., X0=0.15p.u.  M2 :50 MVA, 6.9 kV, X1=X2=0.3 p.u, X0=0.1 

p.u.  Transmission line reactances : X1=X2=30Ω, X0=60Ω. Draw the sequence 
diagram in p.u. on a base of 200 MVA, 220kV in the transmission lines.  

 

   
[10] 

 
 

CO3 

 
 

L3 

 

6a.  Draw  zero sequence equivalent circuits of three phase transformer banks, 

together with diagram of connections and the symbols for one line diagram for 
following configuration. 

 

 

 

 [5] 

 

CO3 

 

L1 

6b 

 A single phase resistive load of 100kVA is connected across lines bc of a 

balanced supply of 3 kV, compute the symmetrical components of line currents.  

[5] CO3 L2 

 
7.  25 MVA, 11kV, three phase generator has a subtransient reactance of 20%. The 

generator supplies two motors over a transmission line with transformers at both 
ends as shown in One Line Diagram. The motors have rated inputs of 15MVA 

and 7.5MVA, both 10 kV with 25% subtransient reactance. The three phase 

transformers are both rated 30MVA, 10.8/121kV, connection ∆-Y with leakage 

reactance of  10% each. The series reactance of line is 100Ω. Assume zero 
sequence reactance for the generators and motors of 0.06pu and current limiting 

reactors of 2.5 Ω each are connected in the neutral of the generator and motor no. 
2. The zero sequence reactance of transmission line is 300Ω. Choose base of 
25MVA and 11kV in the generator circuit. Assume that negative sequence 

reactance of each machine is equal to its subtransient reactance. Draw the 
positive, negative and zero sequence networks of the systemwith reactance 

marked in per unit. 

 
[10] 
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