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DEK 3213 

Q1 (a) List and sketch the structure of electric power system (including the block 
diagram) 

(6 marks) 

(b) List five (5) non conventional sources of energy which are eco friendly 
and self sustainable. 

(5 marks) 

(c) Briefly describe how the thermal plant operates (use diagram to assist your 
explanation), 

(14 marks) 

Q2 (a) A 5 kVA, 400/200 V transformer has a 2 Q reactance referred to the low 
voltage side. Considering the rated values as base quantities, express the 
transformer reactance in per-unit quantity. (3 marks) 

(b) The single-line diagram of a three-phase system is shown in Figure Q2(b). 
Choose a common base of 100 MY A and 22 kV on the generator side. 
Draw an impedance diagram with all impedance in per-unit. 

Devices ratings: 

G : 8 0 M V A , 2 2 k V , X = 2 0 % . 

M : 6 6 . 5 M V A , 1 0 . 4 5 k V , X = 1 8 . 5 % 

Tx : 5 0 M V A , 22 / 2 2 0 kV,X = 1 0 % 

T2 : AO MVA , 220 / I \ k V , X = 8 % 

R3 -AOMVA , 22 /MtikV,X = 8 % 

T4 -A0MVA ,110 / I \ k V , X = 6% 
Line 1 and line 2 have reactance of 48.4 and 65.43 i l respectively. 

(22 marks) 
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Q3 A three-phase 50 Hz double circuit line is composed of ACSR Pheasant 
conductors arranged as shown in Figure Q3. Calculate: 

(a) inductive reactance in Q/km per phase. 
(b) capacitive reactance in £Xkm per phase to neutral, 

(k = 8.85 x 10~12F/m) 

(25 marks) 

Q4 (a) Most of the faults that occur in power systems are unsymmetrical faults. 
One of them is line to line fault. Prove the equation below if fault occurs at 
line 'a' by using the equation of symmetrical voltage and current. 

Zj +Z2 

(14 marks) 

(b) Calculate the three-phase symmetrical fault current and the corresponding 
fault level in MVA in Figure Q4(b) if fault occurs at: 
(i) Point A 
(ii) Point B 
(Use MVA base of 10000 kVA) 

(11 marks) 

Q5 (a) When a fault occurs under minimum fault conditions there are several 
consequences of fault that have been identified. Explain three of the 
consequences. 

(9 marks) 

(b) State 5 benefits of microprocessor relay. 

(10 marks) 
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(c) Circuit breaker is a device that receives a fault signal from relay and it will 
cause the network to be open circuited due to fault section circuit. There 
are a few conditions that must be considered during determining the 
circuit breaker. State three (3) condition in order to determine the circuit 
breaker. 

(6 marks) 

Q6 (a) The arrangement of one circuit of a 50Hz three-phase transmission line is 
shown in Figure Q6(a). The space between phase conductors, D is 3 m. 
The space for each conductors of three bundle conductors line is 
d = 0.08 m. The radius for each conductor is 0.05 m. Find: 

(i) inductive reactance for 100 km. 
(ii) capacitive reactance for 100 km 

(15 marks) 

(b) A three-phase fault occurs at point F in Figure Q6(b). Calculate the fault 
MVA for the system. The reactances are all in percentage. Choose 
60 MVA as a base MVA. 

(10 marks) 
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