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Fugitive Flaring Raw 
Venting TOTAL (%)

Production 913.7 0.1 913.8 94.1%
Processing 8.6 0.1 8.7 0.9%
Transmission 12.1 7.5 19.6 2.0%
Storage 0.8 0.1%

Subtotal 942.8
Distribution 27.8 2.9%

TOTAL 970.6

Methane (Gg)



           



           

          



          

          



            

      

             

    













   

           

            

 







     







 

Fugitive Flaring Raw 
Venting TOTAL (%)

Production 7.3 104.9 112.2 4.4%
Processing 0.7 122.2 2,322.6 2,445.5 95.6%
Transmission 2.75E-02 9.94E-02 0.1269 0.0050%
Storage 0.0035 0.0001%

Subtotal 2,557.8
Distribution 1.5 0.1%

TOTAL 2,559.3

Carbon dioxide (Gg)
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Production Fugitive Venting Flaring TOTAL %

     Heavy 9,671.9 2,805.5 23.1 12,500.5 99.6%
     Light 0.0 42.5 1.5 44.0 0.4%
     Superlight 0.0 7.6 0.3 7.9 0.1%
Total Production 9,671.9 2,855.6 24.9 12,552.4
Transport by pipelines 0.5 0.004%
Refining 2.1 0.017%

TOTAL 12,554.9

Methane Emissions (Gg)







           



          





 

           

          





             



















          

        

         



            



      



 

Production Fugitive Venting Flaring TOTAL %

     Heavy 669.1 883.7 3,647.1 5,199.9 64.6%
     Light 0.0 5.6 2,410.3 2,415.9 30.0%
     Superlight 0.0 1.0 432.9 433.9 5.4%
Total Production 669.1 890.3 6,490.3 8,049.7
Transport by pipelines 0.043 0.001%
Refining n.a. 0.0%

TOTAL 8,049.8

Carbon Dioxide (Gg)
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Coal Mining Coal post 
mining Total %

Coal to power producers 217.0 30.1 247.1 87.3%
Coal to final consumption in industry 3.3 0.5 3.7 1.3%

Sub-total 220.2 30.6 250.8
Coal to coking plants in iron and steel 28.3 3.9 32.3 11.4%

TOTAL 248.6 34.5 283.1 100.0%

Methane Emissions (Gg)

Thermal or subbituminous coal
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Fuel Conventional 
thermal

Internal 
Combustion Turbogas Combined 

Cycle
Coal based 
electricity Dual Nuclear Total

Fuel oil 561.10 5.45 -           -           -            0.34 -           566.89
Diesel 0.48 0.79 6.35 4.29 1.43 0.28 -           13.62
Gas 58.13 0.00 10.28 195.58 0.00 0.00 -           263.99
Coal -                  -                -           -           174.61 96.88 -           271.49
Uranium -                  -                -           -           -            -           138.13 138.13
TOTAL 619.71 6.24 16.63 199.87 176.04 97.50 138.13 1,254.11
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Calculated Thermal efficiency % Reported thermal effiency %*

* Efficiency reported by Llamas et al., 2005.
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Power Plant
Electricity 

Generation 
(GWh)

% in 
Electricity 

Generation
Fuel Oil Natural 

Gas Diesel Coal Nuclear Petcoke Geother
mal TOTAL

Combined cycle gas turbine 25,120.9 14.3% 6.05 409.52 12.13 -         -        -          -        427.70
Coal-based & dual 32,655.4 18.6% 0.78 -      3.85 771.52 -        -          -        776.15
Internal combustion 663.8 0.4% 475.09 -      81.38 -         -        -          -        556.46
Turbo gas 783.3 0.4% -       339.04 539.94 -         -        -          -        878.98
Conventional thermal 67,006.7 38.1% 629.97 52.31 0.67 -         -        -          -        682.95
Nuclear 10,805.0 6.1% -       -      -        -         15.13 -          -        10.01
Fludized bed combustion (pet coke) 3,824.5 2.2% -       -      -        -         -        852.73 -        852.73
Fluidized bed (coal) till 2010 0.0 0.0% -       -      -        1,071.78 -        -          -        1,071.78
Geothermal 7,299.0 4.2% -       -      -        -         -        -          90.72 90.72
Wind 5.0 0.0% -       -      -        -         -        -          -        0.00
Hydro 27,611.0 15.7% -       -      -        -         -        -          -        0.00

OVERALL 175,774.6 100.0% 242.95 79.98 5.42 143.33 0.62 18.55 3.77 494.62
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1997-2007 2007-2017
National consumption 3.9% 3.3%

Self-generation consumption 10.2% 2.7%
Electricity Public Service Sales 3.3% 3.4%

Residential 4.5% 3.7%
Commercial 3.1% 3.2%
Services 2.9% 1.8%
Farming/Agriculture 0.2% 1.6%
Industrial 3.2% 3.5%

Midium firms 4.7% 3.7%
Large firms 0.9% 3.1%

Source: SENER with data from CFE, Mexico, 2008. 

Average annual growth rate
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Fuel NCV unit
Associate natural gas 44,077 kJ/cum
Non-associated natural gas 38,116 kJ/cum
Domestic metallurgical coal 22,187 MJ/tonne
Pet coke 30,675 MJ/tonne
Liquified gas 3,765 MJ/barrel
Kerosene 5,223 MJ/barrel
Diesel 5,426 MJ/barrel
Fuel oil 6,019 MJ/barrel
Dry gas 33,913 kJ/cum
Intenrational metallurgical coal 29,559 MJ/tonne
Coke from coal 26,521 MJ/tonne
Source: SENER, Balance Nacional de Energia, Mexico, 2006
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Gas, oil products 
and sub-bituminous 
coal for electricity 

generation

Line of action Type of organisation

I. OIL, GAS, AND COAL 
MINING PRODUCERS

Reduction in fugitive 
emissions in energy 

industries

Growth in the share 
of non-fossil fuel 
technology for 

electricity generation

Reduction of losses 
in the delivery of 

electricity

II. POWER PLANTS

(m)

Thermal efficiencies 
by fossil fuel 
technology in 

electricity generation

Purchased 
electricity

Practices on 
energy efficiency 

growth

(L)

  =

III. STEEL PLANTS

Line of action

On-site 
electricity 

generation

  =

Gas, oil products 
and sub-bituminous 
coal for electricity 

generation

Line of action Type of organisation

I. OIL, GAS, AND COAL 
MINING PRODUCERS

Reduction in fugitive 
emissions in energy 

industries

Growth in the share 
of non-fossil fuel 
technology for 

electricity generation

Reduction of losses 
in the delivery of 

electricity

II. POWER PLANTS

(m)

Thermal efficiencies 
by fossil fuel 
technology in 

electricity generation

Purchased 
electricity

Practices on 
energy efficiency 

growth

(L)

  =

III. STEEL PLANTS

Line of action

On-site 
electricity 

generation

  =
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Electricity in 
BOF steel 

plants

Electricity 
in EAF 

steel plants

Electricity requirements in EAF plants is obtained as a difference of TOTAL electricity 
in the steel industry and electricity in BOF plants, data for 2005, Mexico

Total electricity 
registered in 

energy balance 
tables

1,129.9 GWh 6,192.0 GWh

7,322.0 GWh

250.9 
kWh/t steel

525.7 
kWh/t steel

449.7 
kWh/t steel

(SEC overall industry)

(BOF SEC) (EAF SEC)

Electricity in 
BOF steel 

plants

Electricity 
in EAF 

steel plants

Electricity requirements in EAF plants is obtained as a difference of TOTAL electricity 
in the steel industry and electricity in BOF plants, data for 2005, Mexico

Total electricity 
registered in 

energy balance 
tables

1,129.9 GWh 6,192.0 GWh

7,322.0 GWh

250.9 
kWh/t steel

525.7 
kWh/t steel

449.7 
kWh/t steel

(SEC overall industry)

(BOF SEC) (EAF SEC)
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1.56

0.98

0.97

0.19

0.15

0.13

0.13

0.12

0.05

0.03

0.03

0.01

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8

Coking coal

Blast furnace gas

Coke

Fuel oil

Electricity

Pig iron

Coke oven gas

Natural gas (dry)

Dolomite

Steel Scrap

Limestone

Diesel

(t CO2 / t BOF steel)

    

 

           









































           













 







    

   



   





             







              









 

           

  

           

            

           

         

  













 

0.36

0.32

0.16

0.04

0.04

0.04

0.02

0.01

0.01

0.01

0.00003

0.00020

0.00295

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40

Dry gas (fuel)

Electricity

Dry gas (RA)

Steel scrap

Sponge iron

Limestone

Coke

Pet coke

Coal

Electrodes

Diesel

Dolomite

LPG

RA: reducing agent.



































           





 

 

 

          

       

         





 

Carbon 
emissions

Carbon 
intensity

Energy 
intensity

t CO2 t CO2 / t steel kWh/t steel
a) Emissions from route BF - BOF 19,461,729 4.320 250.9
b1) Emissions from route DRI - EAF 9,430,604 0.801 525.7
b2) Emissions from route DRI - EAF 11,333,458 0.962 525.7
c) Emission in overall industry* 30,392,747 1.867 449.7

(b1, no natural gas used as reducing agent)
(b2, including natural gas used as a reducing agent)

Steel making route / Parameters



            







           


















           

             

















        

           

           







 

          

              





           

       

    



















+















=

















 












 

  



• 





 



• 





 



• =+












 

• 





 

• 






















 






           












 +
=





 



    

 =


  
















 +
==




 





  


















+

=







=


































 

        

          

   
















 


  

 


  





 












 
     





             

              





            

          



           



          


 


 



 

 

         


 ( )   ( ) 

 



 

 




  
            





 ΔΔΔΔ====  






 








 Δ















+








= 





 

 











 





ΔΔΔΔ







++++==== 

 



 

• 







=Δ

−






  >
∂
Δ∂

  



<
∂

Δ∂


 

          

            

            

         



 ( )Δ 





         







 



















     
















 



≤
∂

Δ∂
≤


 

          

  



         

           





       

   

   


































 

 


           

         

            

          

           

         



     













            



 







 

 +Δ= 






 

   



 








Δ+ 



•      



           





 























       





























































• ( ) 






+=Δ

   

• ( ) 






+=Δ

   










































         

          

          



 



















            





















           



           





            

           

        


































          






 

 


           


           



            













Δ















Δ+








Δ=








 







 













  










       

        





 





 

         ( )  

 ( )  

         



    [[[[ ]]]] >>>>   

           

 ( )  

        

( )    ( )      







 























     













           

 ( ) 

            

          



( )Δ          

           



         

            

           

         




































 

 


           



         

        







[ ] 



 +








ΔΔ=


 


 















Δ







++ 








    



    ( ) Δ        

















+



















Δ= 







 


 
















 







 Δ




















++  



• 







+=





 




  

• 















Δ         





 

• 



 








           

         



• 



 








           

         



         

      

       ( ) Δ     

            

   

           

           








 







Δ 

         





















 





















     











































































































 

          



  



         











 

 


    


    


    


    


    









 
             

           



 



 

 

 

         







            

            

    

         





 





          

             



 



                

            

            





            







        

      







         

        

       







 





           



 



   







 
           



          
          



          
          




























 











             





          

       

          



      

             

 



          

            

          

         

          







 




        



 

     

             

        

             

             



           







           

          









           







           





 



           



         







 

             









     



 



             



 

    



             

 





        

























 

 
         

          

          

     









    

            



            



         





             

  

           





           

          

 



              











 

 
            



            

    

          

           

          

      

          



       

              





           

           



      



          



     



           



          

     











 

 
 

           

    





 

         

         

        



          





           

          

    

           



           





          











         







 

          



           





          









          



              



          

            

          





 

 



   



        

             









 

  
  

  







 

             



            







         





   



            

          



         





  

  
 

          



           



 

          

   



     



          





    



      

    







 

           

            

           

   





      



 

     

              

          

            

           





 

 

          

          

  

         











           

      

              

            





           









 



          

            

           

    

   





         



 





            

        







            





            



  

     



             

     

            

              



           

          



               

             

          

          



   

            



 



           

          





  

           

            



 





            

      

           



           

     

             



            



             



          



            

         

           

           





 







             

           





 
 



   

   

   

   

   


      



 

     


 

     


 

   























 

            



   



  







           





     

           































































 

    



 


  























































































































































 






          




           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           

           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           






























 






  








  





 








            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            

            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
































    

















         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         





























 

    

















         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         

CFE= Comisión Federal de Electricidad V.=Vapor D. =Dual
LFC= Luz y Fuerza del Centro C.C=Ciclo Combinado C.I=Combustión Interna
PEE= Productor Independiente de Electricidad C.E=Carboeléctrica T.G=Turbogas






























 










  



   

        
        
        
        
  
        































 


 
 







































           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           






























 






 











































            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            































             

     




 





     
     
     
     
     
     
     
     
     



























 



         

        



          

        









       

      

       



 



          





          







      





        

       





 

         



          

          







            





    



         

        

  



      

       





         

      



   



   







 

           

       



    







  







       







        





       



          



            









       

       



 

       



   



         





          

          

 



           

        



 



           

             





       



     

         

         



  









 

        



       





  





 







          





       









         







     



         







 

    



     

       

       



       

         







 





  



         



       

       

     



       

      





  

       





 

        

          







     



           









          









        





        

      







      



      





 





        

     





         

         



     



         



            

      







        





 







       









 

           

       



           

      



            





         

          





  



    







          









           



         





 



         





      





           

      





       





           

        













         



          

         







 





           



        

















      



 

       





        



      







          



           





 

           









  





      





          

          

         



         

         

       



         









        

         



         





 





          



          

 



           

          



          

      

      



          

 



          

 

          



          

          







          





 

         

       




























