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Answer ALL questions 
PART A - (8 X 2 = 16 marks) 

1. “Load factor” is defined as  
(a) The ratio of average load to maximum demand  
(b) The ratio of average load to maximum demand during certain period of time  
(c) The ratio of maximum demand to average load during certain period of time  
(d) The ratio of maximum demand to average load 

2. Free governor operation means  
(a) Only governor control deactivating the integral controller  
(b) Only governor control activating the integral controller  
(c) Only integral control deactivating the governor control  
(d) Only integral control activating the governor control 

3. The relation between voltage, power and reactive power at a node is  
(a) (E-V)V=PR+QX  
(b) (E-V)V=PR-QX  
(c) (E+V)V=PR+QX  
(d) (E+V)V=PR-QX 

4. The incremental cost curve of thermal power plant is  
(a) Slope of fuel cost curve  
(b) A tangent to the fuel cost curve  
(c) A parabolic curve  
(d) A exponential curve 

5. How would you identify the various subsystems of power system and associated controls? 
6. What influence will the feedback parameter (droop) have on steady state frequency 

error of LFC?   
7. State the difference between P-F and Q-V control. 
8. When you will conduct Contingency Analysis? 

PART B - (4 X16 = 64 marks) 
09. (a) A power station has to meet the following demand: 

             Group A: 200 kW between 8 A.M. and 6 P.M. 
 Group B: 100 kW between 6 A.M. and 10 A.M.  

 Group C: 50 kW between 6 A.M. and 10 A.M.  
 Group D: 100 kW between 10 A.M. and 6 P.M. and  
then between 6 P.M. and 6 A.M.  
Plot the daily load curve and determine (i) diversity factor (ii) units 
generated per day (iii) load factor. 

(16) 
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(OR) 

 (b) A generating station has a maximum demand of 25 MW, a load factor 
of 60%, a plant capacity factor of 50% and a plant use factor of 72%. 
Find 

a) daily energy produced  
b) reserve capacity of the plant   

                                    c) maximum energy that could be produced, if 
the plant running (according to operating schedule) were fully loaded.  

(16) 

 
10. (a) (i) Discuss in detail the dynamic response of a single area system, 

with integral control, following a step load disturbance. 
(8) 

  (ii) Two 750 KW alternators operates in parallel. The speed regulation 
of 1 set is 100% to 103% from full load to no load and that of other 
is 100% to 104%. How will the two alternators share a load of 1000 
KW and at what load will one machine cease to supply any portion 
of the load. 

(8) 

(OR) 
 (b) The load frequency dynamics of a single area power system whose data 

are given below: 
 Rated capacity of the area (Pr) = 1500 MW 
 Nominal operating load = 750 MW 
 Nominal frequency = 50 Hz 
 Inertia constant of the area= 5.0 s 
 Speed regulation (governor droop)  
 of all regulating generators= 3 % 
 Governor time constant = 0 s 
 Turbine time constant = 0 s 
Assume linear load frequency characteristic, which means, the 
connected system load increases by one percent if the system frequency 
increases by one percent. The area has a governor control, but not a load 
frequency controller. The area is subjected to a load increase of 30 MW. 
Simulate the load frequency dynamics of this area and determine steady-
state frequency deviation in Hz using “AFRC”.  

(16) 

 
11. (a) (i) Derive the relation between voltage, power and reactive power at 

a node for applications in power system control.  
(8) 

  (ii) Explain the injection of reactive power by switched capacitors to 
maintain acceptable voltage profile and to minimize transmission 
loss in a power system. 

(8) 

(OR) 
 

 (b) Obtain the model for AVR. Plot the root locus and present in detail the 
effect of stability compensation.  

(16) 
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12. (a) (i) Determine priority list using FLAPC for the data given and obtain 

optimum unit commitment solution for the power demand of 
800MW 

Unit No. Loading limits Fuel cost parameter Fuel cost Min Max ai bi ci 
1 100 400 0.006 7 600 1.1 
2 50 300 0.01 8 400 1.2 
3 150 500 0.008 6 500 1.0 

 

(8) 

  (ii) Explain with a neat flow chart the procedure for finding the 
solution for unit commitment problem using forward DP method 

(8) 

(OR) 
 (b) (i) A system consists of two plants connected by a line as shown in 

Figure 1. A load is at plant 1 and 180 MW is transmitted from plant 
2 to the load, a transmission loss of 18 MW is incurred. Find the 
optimum schedule considering transmission losses to supply a load 
of 200 MW. Also evaluate the amount of loss that may be incurred, 
if at the time of scheduling, losses are not coordinated. Fuel costs 
are given by,  
                    F1=450+17.5PG1+0.025PG12 
                    F2=675+13.5 PG2+0.0125PG22 
 

 
Figure 1 

 

(10) 

  (ii) Draw the block diagram to show the hardware configuration of a 
SCADA system for a power system. 

(6) 

 


