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• Answer all the following questions. • Number of questions: 4 

• Illustrate your answers with sketches when necessary. • Total Mark: 60 Marks 

• The exam consists of two pages.  

Q.1 [15 marks] Achieved ILOS a1, a2, a3, a4, a5, b1, b2, b4, b5, b7, b11, c1, d1, d2, d8   

Fig.1 shows the one-line diagram of a simple three –bus power system with generators 

at buses 1 and 3. The magnitude of voltage at bus 1 is adjusted to 1.05 pu. Voltage 

magnitude at bus 3 is fixed at 1.04 pu with a real power generation of 200 MW. A load 

consisting of 400 MW and 250 MVAR is taken from bus 2. Line impedances are marked 

in per unit on a 100MVA base and the line charging susceptances are neglected. Obtain 

the power flow solution by the Gauss-Seidel method (two iterations only) including line 

flows and line losses. 
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Q.2 [15 marks] Achieved ILOS a1, a3, a4, a5, b1, b2, b4, b5, b7, b11, c1, c3, d1, d8   
The one line diagram of a simple three-bus power system is shown in Fig.2. Each 

generator is represented by an emf behind the transient reactance. All impedances are 

expressed in per unit on a common 100 MVA base, and for simplicity, resistances are 

neglected. The following assumptions are made: (i) Shunt capacitances are neglected 

and the system is considered on no-load. (ii) All generators are running at their rated 

voltage and rated frequency with their emfs in phase. Determine the fault current, the 

bus voltages, and the line currents during the fault when a balanced three phase fault 

with fault impedance Zf = 0.16 per unit occurs on Bus 3. 
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Q.3 [20 marks] Achieved ILOS a1, a4, a5, b1, b2, b4, b5, b7, b11, c1, d1, d8 

a) For the network shown in Fig. 3, the reactance of each element is j0.2 pu. Select node 

1 as the reference and form the incidence matrices: Â , A , K , B , B̂ , C , and Ĉ (14 marks) 

b) Form the network matrices BUSY , BRY  and LOOPZ .                 (6 marks) 

 
Fig. 3: Power system network 
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Q.4 [10 marks] Achieved ILOS a1, a4, b1, b2, b5, c1, d1 

Write the performance equation of a three-phase element in impedance and admittance 

form for the following cases: (i) Balanced excitation (Stationary and Rotating element). 

(ii) Unbalanced excitation (Stationary and Rotating element). 
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