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 Problem number (1)  (30 Marks) 

 

a) A residential load has the following energy consumption through one day: 
 

Time (h) 4 8 13 18 20 22 24 

Accumulative energy 

consumption (kWh) 
60 140 250 525 695 855 935 

 

Draw the daily load curve and find the average power and load factor.    (10 points) 
 

b) Compare in detail between hot reserve and cold reserve showing the importance of 

each type                     (10 points) 

 

c) The initial investment value of an equipment with a life time of 20 years is 100,000 

L.E. and its salvage value is 30,000 L.E. After four years, the equipment is damaged 

and the insurance paid 80,000 L.E. to the company. If the company uses the sinking-

value method of depreciation with an annual rate of compound interest of 5%, find 

the total additional money that the company has to pay to purchase the new 

equipment.                (10 points) 
 

 Problem number (2)  (30 Marks) 

 

a) The incremental fuel costs in $/MWh for four generating units are given by: 

3.50.0085P1
1dP
1dF

 , 3.20.011P2
2dP
2dF

 , 3.60.008P3
3dP
3dF

  and 9.20.013P4
4dP
4dF

  

For a load demand of 1100 MW, find the optimal incremental fuel cost and the 

optimal allocation of load between the four units. The minimum and maximum loads 

on each unit are respectively 100 and 350 MW.         (10 points) 

 

b) The fuel costs of three plants are: F1=200+7 P1+0.008 2
1

P $/h, F2=180+6.3 

P2+0.009 2
2P $/h and F3=140 + 6. 8P3+ 0.007 2

3
P $/h, where the power is in MW and 

the power limits are: (10 MW  P1  85MW),  (10MW  P2  80MW) and (10 MW   

P3  70 MW). Determine the optimal dispatch of generation and the total cost when 

the total load demand is 150 MW. Assume that the power loss in transmission system 

is given as: 2
3

2
2

2
1loss P0179.0P0228.0P0218.0P  , where all quantities are specified 

in per unit on a 100-MVA base. Begin with a lambda value of 8 and penalty factors 

of unity and use tolerance of 0.02.                   (10 points) 
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c) Explain in detail a tariff method for electrical energy that can be used to prevent the 

high reactive power consumption.             (10 points) 
 

 Problem number (3)  (30 Marks) 

 

a) Compare between losses in steam power plants and diesel power plants. Discuss the 

impact of these losses on the efficiency of these power plants.               (10 points) 
 

b) Explain the following terms: spillway , surge tank, control rods and combustion 

chamber.                    (10 points) 

 

c) Compare between fuel cells and photovoltaic as two sources of electric energy 

regarding: principle of operation, advantages and disadvantages.              (10 points) 
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