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Note: Circuit Diagrams/figures wherever essential should be drawn neat and legible to get full 

marks. 

 

Question# 1. [8+7+2=17 Marks]       [CLO 2] 

A power system network is shown in Figure 1. The generators are connected to all the four 

buses, while the loads are connected at buses 2 and 3. The values marked are impedances in 

per unit (pu). The real and reactive powers are given in Table 1.  

a) Using Gauss-Seidel method and assuming a flat voltage start determine the bus voltages 

and phase angles at all three PQ buses at the end of first iteration. 

b) Consider that bus 2 is a PV bus with |𝑉2|=1.04 pu. Using Gauss-Seidel method and again 

assuming a flat voltage start, determine 𝑄2 , 𝛿2, 𝑉3, and  𝑉4 at the end of the first iteration. 

Given: 0.2 ≤ 𝑄2 ≤ 1.0 pu 

c) Suppose that the limits of 𝑄2 are modified as:  0.25 ≤ 𝑄2 ≤ 1.0 pu while remaining data 

is kept same, what will be the value of 𝑄2. 
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Question# 2. [10+6=16 Marks]        

a) A simple power system represented by one-line diagram is given in Figure 2. Line 

admittances are marked in pu on a 100 MVA base. Line resistances and line charging 

susceptances are neglected.        [CLO 2] 

i) Obtain the Jacobian matrix for the given system.  

ii) If the bus voltage and phase angles obtained at the end of first iteration using 

Newton-Raphson (NR) method are follows: |𝑉3
(1)

| = 0.9, 𝛿2
(1)

=

0.028 𝑟𝑎𝑑𝑖𝑎𝑛𝑠, 𝛿3
(1)

= −0.105 𝑟𝑎𝑑𝑖𝑎𝑛𝑠. Determine the Jacobian matrix for 

second iteration. 

Note: you must show all calculations, equations, and simplifications. Answers of the elements 

of Jacobian matrix should be given upto three decimal places. 

b) Consider a medium-length transmission line represented by a nominal T model shown in 

Figure 3. Draw and explain a phasor diagram for lagging power factor at the load. Take 

receiving-end voltage as reference. [6 Marks]   [CLO 1] 
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Question# 3. [17 Marks]       [CLO 2] 

Figure 4 shows a single-line diagram of a simple power system. The per unit (pu) 

reactances of the components referred to the common base are given in Table 2. Both the 

generators G1 and G2 are generating 1 pu voltage.  

i) Draw the sequence networks for the system and find the equivalent impedances upto the 

point of fault for each sequence network. [10 Marks] 
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ii) Determine the fault current in pu for the following faults: A bolted line-to-line fault occur 

at F, a bolted double line-to-ground fault occur at F, a bolted single-line to ground fault 

occur at F. [ 7 marks] 
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