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Summary:  

             In this study, An energy and exergy analysis were made on the Abu Qir power 

plant unit 5 in Alexandria, Egypt to measure the performance of the unit and to identify 

the plant components that have the largest amounts of losses. 

   The analysis was made on the loads 277 MW, 260 MW, 233 MW and it is 

compared with the design load . The largest amount of exergy destruction was found at 

the load of 277 MW where the highest exergy destruction was found in the boiler which 

destroyed 405.6 MW. It is followed by the turbine where 66.3 MW was lost to the 

environment. The condenser was the third highest source of irreversibility with a value 

of 13 MW. The 1
st
 and 2

nd
 law net efficiencies in this case were 37.54% & and 35.41% 

respectively. 

       In addition, The exergy efficiency of the turbine and boiler decreased when the 

environment temperature raised (as in the summer) while the condenser efficiency 

increased. Each decrease in the intermediate turbine steam inlet temperature by 10 

degrees will cause the unit load to decrease by 5 MW and the thermal efficiency by 

0.73%. Also, each raise in the condenser pressure by 0.01 bar, the unit load decrease by 

0.7 MW and the thermal efficiency drop by 0.8%. 
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Abstract 

 In this study, An energy and exergy analysis were made on the Abu-Qir power 

plant unit 5 in Alexandria, Egypt to measure the performance of the unit and to identify 

the plant components that have the largest amounts of losses. 

 The analysis was made on the loads 277 MW, 260 MW, 233 MW and it is 

compared with the design load. The largest amount of exergy destruction was found at 

the load of 277 MW where the highest exergy destruction was found in the boiler which 

destroyed 405.6 MW. It is followed by the turbine where 66.3 MW was lost to the 

environment. The condenser was the third highest source of irreversibility with a value of 

13 MW. The 1
st
 and 2

nd
 law net efficiencies in this case were 37.54% & and 35.41% 

respectively. 

 In addition, The exergy efficiency of the turbine and boiler decreased when the 

environment temperature raised (as in the summer) while the condenser efficiency 

increased. As recommendations, each decrease in the intermediate turbine steam inlet 

temperature by 10 degrees will cause the unit load to decrease by 5 MW and the thermal 

efficiency by 0.73%. Also, each raise in the condenser pressure by 0.01 bar, the unit load 

decrease by 0.7 MW and the thermal efficiency drop by 0.8%.  
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Chapter 1 : Introduction 

1.1  Egypt energy crisis 

 Egypt energy production sector is confronting in the present a lot of conflicting 

and hard challenges. This is seen in Egypt‟s huge efforts to make a balance between 

production, domestic consumption, and export revenue, while seeking to maintain 

internal political stability. 

 Despite that Egypt is the largest non-OPEC oil producer in Africa, the second 

largest gas producer in the continent and while the country is doing an essential role in 

regional and global energy markets, the country‟s energy production status through the 

last years reflects the opposite on all levels.[1]  

 This problem is a the result of historical „mal-planning‟ as it is the consequence of 

the country‟s past years of political disturbance after the 2011 revolution. However, 

starting from late 2014 investment and economic growth began picking up on the back of 

political stability. Fixed investment was set to be the primary driver of growth as a result 

of greater clarity and transparency in Egypt‟s economic policy. Furthermore, the current 

government firmly displayed some extreme measures to quickly fix the energy producing 

sector. This is most likely disclosed under the pillars of the new energy strategy, 

including:  

1. Security, by boosting, diversifying and improving energy efficiency. 

2. Sustainability, by addressing debt build-up and phasing out of subsidies in a 

socially responsible manner. 

3. Governance, by improving and modernizing the oil and gas sector‟s governance 

and encouraging private sector investment. 

 

 

1.2 Electricity projects and plans 

1.2.1 Power plants projects [3] 

1. Five year plan (2012 - 2017) 
 The amended seventh five-year plan (2012 -2017) included the addition of 27400 

MW from thermal power plants to the unified grid, including the fast-track plan 

& Siemens projects at an estimated investment cost of USD 17 billion. 

 These projects are implemented by the Electricity Sector and funded with soft 

loans from Arab and international financing institutions. 

 Part of the Plan projects with a total capacity of 23311 MW were put to operation 

by the end of financial year of 2017/ 2018. 

 It is scheduled to put in operation another 2790 MW during financial year 

2018/2019. 

 Another 1300 MW is targeted to be in operation and the whole plan projects to be 

completed in 2019/2020. 

 


