
 

 

 
 

 _____________________________  الئحة حديثة  ___________________________

(1-a)  What is the difference between soft and hard constraints? Give examples of each type and 

mention the importance of the constraints in the operation of the power system. (7 mark) 
 

(1-b)  The input fuel in (Btu/h) for a power plant with min. and max. power of 20 and 100 MW 

respectively is given by: F=(50+4*P+0.015*P
2
)*10

6
, where P is the generated power in (MW). 

Plot the input-output curve of the plant. Calculate the heat rate and plot its curve against the 

output power. Assuming a fuel cost of 0.15*10
-6

 $/Btu, calculate the incremental fuel cost in 

$/MWh and plot its curve against the output power     (7 mark) 
 

(1-c)  Draw the flow chart to obtain the solution of the economic dispatch problem neglecting the 

system losses.          (7 mark) 

       

(2-a) Choose the best answer:       (3 marks each) 

(i) The diversity factor for a large number of loads may be in the range of: 

a) 1.0  b) 1.02            c) 1.1      d) 1.5   e) 2  

(ii) The capacity factor can be used to calculate: 

a) average demand b) rated capacity d) maximum demand     e) connected load 

(iii) Reserve power can be obtained from: 

a) standby units and boilers b) speed governor   c) valve position d) boilers 

(iv)  The load factor of a power station having a maximum power of  25MW, connected load of 

50MW and an average demand of 15MW is: 

a) 1.667  b) 0.6    c) 0.3  d) 1.33  e) 2      f) 0.5 
 

(2-b) The initial investment value of an equipment with a life time of 25 years is 1 million L.E. and 

its salvage value is 0.2 million L.E. After ten years, a fire damaged the equipment, where its 

salvage value was 10000 L.E. The owner purchased a new equipment for 1.1 million L.E. If 

the owner uses the diminishing-value method of depreciation, find the total additional money 

that the owner has to pay to purchase the new equipment.    (7 mark)  
 

(2-c) A company uses the sliding-scale tariff method, where each kilowatt hour costs 0.1 LE. In 

addition, the customer has to pay a penalty if the power factor is lower than 0.85. The penalty 

is defined as 500 LE multiplied by the difference between the critical and the actual power 

factor. Calculated the total cost of the consumed energy in the following cases: (a) the total 

consumed energy is 1000 kWh at a power factor of 0.72and (b) the total consumed energy is 

1200 kWh at a power factor of 0.82.       (7 mark) 
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(3-a)  The incremental fuel costs in $/MWh for a plant consisting of three units are given by: 

3P010
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.....  . Calculate the saving in $ in the 

case of a load demand of 800 MW when the optimal dispatch is used compared to distributing 

the load equally between the three units. The minimum and maximum loads on each unit are 

respectively 100 and 300 MW.       (7 mark) 

(3-b) The incremental fuel costs in $/MWh for 3 generating units are given as: 3.50.009P
1
1

1dP

dF
 , 

30.012P
2
2

2dP

dF
  and 3.60.008P

3
3

3dP

dF
 .The minimum and maximum loads on each unit 

are respectively 100 and 350 MW and the load demand is 800 MW. The loss formula is given 

as: 32
2
3

2
221

2
1loss PP 0.000120.0001P P 0.00009PP 0.00008P 0.00014P  , where P is 

in MW. Find the optimal load allocation among the generators using only two iterations. Start 

with a lagrange multiplier value of 6 and penalty factors of unity.   (7 mark) 

__________________________________________________________________________ 

(4-a) Classify steam power plants with all possible ways and mention the losses in each part showing 

how can you calculate the efficiency of each part.      (8 mark) 

(4-b) Mention in details the main parts of the hydroelectric power plants and explain the function of 

each part.           (7 mark) 

(4-c) Discuss the advantages and disadvantages of nuclear power plants.   (7 mark) 

4-d) Discuss the main reasons of using the renewable energy sources as an alternative to the 

conventional centralized power stations and compare between fuel cells and wind turbine as 

renewable energy sources.        (7 mark) 

 

Good Luck 

(Dr. Ahmed Refaat Azmy et al) 
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