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£µÄ¯¼¸È¸ 

  �¯½¿Ã §³»ÃÇ¿Ï ÃÄ¿ÃÇÉÄώ¾Ç³Ã ÃÇ¿ £Ï½φÉ¾¿ ÇÉ¾ �¸½¯ÄÇÉ¾ ³»³ Ç¿ �¼¯½³ »³» Ç¸¾ �¾¯Ä³µ»³ ÃÇ¿ÇµÏµ» ÃÇ¸¾ 
µÃ¯ÇµÈ¿¸, ¯ ³»Ï½³ »³» Ç¸¾ ÈÃ¯Ä³³Ã¸ Ç¿È ÃÇÏÇ¿È Ç¸Ã �ÈÄÉÃ³Ë»¯Ã �¾ÉÃ¸Ã ³»³ ½µ¯ÉÃ¸ ÇÉ¾ µ»Ã¿½Ãώ¾ »³Ç¯ 
40% ½¯ÇÄ» Ç¿ 2030. �»³ Ç¸¾ ³Ã¿³Ä³φ¯ ÇÉ¾ µ»Ã¿½Ãώ¾ CO2 µÃ»¼¯Ç»¸»µ ÉÃ ¯Ç¿Ã ³¾³φ¿Ä¯Ã Ç¿ 2012. 
¥Ã¿¼¿³¯ÃÇ¸»³¾ »³Ç³¾³¼ώÃµ»Ã ³»³ Ç»Ã ´Ï¿ ½µ³¯¼µÃ »³Ç¸³¿Ä¯µÃ «�Ç¯Ä»³, �¿¿Ã¼»Ã½Ï/ �³»³Ç³ÃÇ¯Ãµ»Ã» »³» 
«�µÇ³φ¿Ä¯Ã». £È½ÃµÄ»¼¯φ»¸»³¾ »³» ¿» µ»Ã¿½Ã¯Ã CO2 Ç¸Ã ´»³Çµ¯Ä»Ã¸Ã ³Ã¿ÄÄ»½½¯ÇÉ¾ Ã¿È ÃÄ¿¯ÄÇ¿¾Ç³» 
³ÃÏ Ç¿ ¤¿Ã»»Ï £Ç¯´»¿ �Ã¿»µ¾ÇÄÉ½¯¾¸Ã �»³Çµ¯Ä»Ã¸Ã £ÇµÄµώ¾ �Ã¿³¼¯ÇÉ¾ �¯½¿È §³»ÃÇ¿Ï.   ÃÇÏÇ¿Ã Ã¿È 
Ç¯»¸»µ ³ÃÏ Ç¿ �¯½¿ §³»ÃÇ¿Ï ½µ ¿Ä¯·¿¾Ç³ Ç¿ 2030 ³»³ ½µ¯ÉÃ¸ Ç¿È CO2 ÃÇ¸¾ ³Ç½ÏÃφ³»Ä³ ³¾Ç»ÃÇ¿»Çµ¯ Ãµ 
Ã¿Ã¿ÃÇÏ 42,97%.   �¯½¿Ã §³»ÃÇ¿Ï ´µÃ½µÏµÇ³» ³»³ ¯¾³ ÃÏ¾¿¼¿ ´Ä¯ÃµÉ¾ Ãµ Ï¼¿ÈÃ Ç¿ÈÃ Ç¿½µ¯Ã Ç¿È. £Ç¿ 
Çµ¼µÈÇ³¯¿ »µφ¯¼³»¿ Ç¸Ã Ã³Ä¿ÏÃ³Ã ´»Ã¼É½³Ç»»¯Ã ³Ã¿ÇÈÃώ¾µÇ³» ¸ ÇÄ¯Ç¿ÈÃ³ »³Ç¯ÃÇ³Ã¸ ÃÇ¿ �¯½¿ §³»ÃÇ¿Ï, 
»³»ώÃ »³» Ç³ ÃÄ¿³¼¯½³Ç³ Ã¿È ¿φµ¯¼¿¾Ç³» ÃÇ»Ã µÃ»ÃÇώÃµ»Ã Ç¸Ã »¼»½³Ç»»¯Ã ³¼¼³³¯Ã. 

�¯¿µ»Ã �¼µ»´»¯ 

£����, �¯½¿Ã §³»ÃÇ¿Ï, �»Ã¿½Ã¯Ã CO2, �³Ç³¾¯¼ÉÃ¸ �¾¯Ä³µ»³Ã, �£� 
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Abstract 

The Municipality of Phaistos, joining the Covenant of Mayors, aims to achieve, or even exceed, the goal of 

the European Union to reduce its emissions by 40% by 2030. For the inventory of CO2 emissions, 2012 was 

selected as the reference year. Consumptions were calculated for the "Buildings, Equipment/ Facilities= and 
<Transportation= categories. In addition, the emissions calculations also included the CO2 emissions deriving 

from the waste management as presented in the Local Plan for Decentralized Solid Waste of Phaistos. The 

target set by the Municipality of Phaistos for 2030 regarding CO2 reduction in the atmosphere corresponds 

to a percentage of 42,97%. The Municipality of Phaistos is committed to a set of actions in all sectors of the 

Municipality. The last chapter of this thesis reflects the current situation in the Municipality of Phaistos, as 

well as the problems due to the effects of climate change. 

Key words 

Sustainable Energy and Climate Action Plan (SECAP), Municipality of Phaistos, CO2 emissions, Energy 

consumption, Renewable Energy Sources (RES) 
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�ÈÇ³Ä»ÃÇ¯µÃ 

 ¼¿»¼¸Äώ¾¿¾Ç³Ã Ç¸¾ Ã³Ä¿ÏÃ³ ´»Ã¼É½³Ç»»¯ µÄ³³Ã¯³ »³ ¯»µ¼³ ¾³ µÈÇ³Ä»ÃÇ¯ÃÉ Ç¿¾ µÃ»³¼¯Ã¿¾Ç³ »³»¸³¸Ç¯ 
½¿È ». ¨ÄÈÃÏÃÇ¿½¿ �¿Ï»³, �³»¸³¸Ç¯ Ç¿È ¤¿½¯³ �¼µ»ÇÄ»»ώ¾ �»¿½¸Ç³¾»»ώ¾ �»³Ç¯¿µÉ¾ »³» £ÈÃÇ¸½¯ÇÉ¾ 
�Ã¿φ¯ÃµÉ¾ Ç¸Ã £Ç¿¼¯Ã �¼µ»ÇÄ¿¼Ï³É¾ �¸Ç³¾»»ώ¾ »³» �¸Ç³¾»»ώ¾ ¥Ã¿¼¿³»ÃÇώ¾ �.�.£., ³»³ Ç¸¾ 
µ½Ã»ÃÇ¿ÃÏ¾¸ Ã¿È ½¿È ¯´µ»¿µ ÃÇ¸¾ ³¾¯»µÃ¸ Ç¿È µ¾ ¼Ï³É »¯½³Ç¿Ã. 

�Ã»Ã¼¯¿¾ »³ ¯»µ¼³ ¾³ µÈÇ³Ä»ÃÇ¯ÃÉ Ç¿¾ ». �¾³ÃÇ¯Ã»¿ �³Ä³½³¾¯³, ÈÃ¿È¯φ»¿ ´»´¯»Ç¿Ä³ Ç¿È �.�.£., ³»³ Ç¸¾ 
¯Ä»ÃÇ¸ ÃÈ¾µÄ³³Ã¯³, Ç¸¾ Ã¿¼ÏÇ»½¸ ³¿¯»µ»¯ Ç¿È »³» Ç¸ ÃÈ¾µÇ¯ »³»¿´¯³¸Ã¯ Ç¿È Ãµ Ï¼¸ Ç¸ ´»¯Ä»µ»³ 
ÃÈ³³Ä³φ¯Ã Ç¸Ã µÄ³³Ã¯³Ã. 

£Ç¸ ÃÈ¾¯Çµ»³ »³ ¯»µ¼³ ¾³ µÈÇ³Ä»ÃÇ¯ÃÉ Ï¼¿ÈÃ Ç¿ÈÃ φ¯¼¿ÈÃ »³» ÃÈ½φ¿»Ç¸Ç¯Ã ½¿È Ã¿È ³Ä¯»¸»³¾ ÃÇ¿ Ã¼µÈÄÏ 
½¿È »³Ç¯ Ç¸ ´»¯Ä»µ»³ ÇÉ¾ ÃÃ¿È´ώ¾ ½¿È. 

¤¯¼¿Ã, Ç¸ ½µ³³¼ÏÇµÄ¸ µÈ³¾É½¿ÃÏ¾¸ Ç¸¾ ¿φµ¯¼É ½¯Ã³ ³ÃÏ Ç¸¾ »³Ä´»¯ ½¿È ÃÇ¸ ½¸Ç¯Ä³ ½¿È �³³µ¼»»¯, Ç»Ã 
³´µÄφ¯Ã ½¿È �³Ä¯³ »³» �»Ç³¼¯³ ³¼¼¯ »ÈÄ¯ÉÃ ÃÇ¿¾ Ã³Ç¯Ä³ ½¿È �É¯¾¾¸, Ã¿È µ¾ώ ¯Ç³¾ Ç¿ ÃÇ¯Ä»³½¯ ½¿È 
ÇÏÃ³ ÇÄÏ¾»³ ÃÇ»Ã ÃÃ¿È´¯Ã »³» ÃÇ¸ ·É¯ ½¿È, ´µ¾ »³Ç¯φµÄµ Çµ¼»»¯ ¾³ ½µ ´µ» ÏÃÉÃ µ»µ¯¾¿Ã φ³¾Ç³·ÏÇ³¾. �»³ 
³ÈÇÏ Ç¿ ¼Ï³¿ »¯¼É Ãµ µ»µ¯¾¿¾ ÃÈ³»µ»Ä»½¯¾³ ¾³ ³φ»µÄώÃÉ ³ÈÇ¯¾ Ç¸¾ µÄ³³Ã¯³, ³»³ Ï¼³ ³ÈÇ¯ Ã¿È ½¿È ¯½³»µ 
»³» ½¿È ¯´ÉÃµ Ï¼³ Ç³ ÇÄÏ¾»³ Ç¸Ã ·É¯Ã Ç¿È. 

 

 

 

 

 

 

 

 

 

 

 

�»¯¾³, �¿Ï¼»¿Ã 2023 

 

�¸ÄÏ»³ �. �¿ÏÄ¿È 
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1. �»Ã³³É³¯ 

1.1 �¾Ç»»µ¯½µ¾¿ �»Ã¼É½³Ç»»¯Ã �Ä³³Ã¯³Ã 

¤³ Çµ¼µÈÇ³¯³ ÇÄÏ¾»³ ¸ »¼»½³Ç»»¯ ³¼¼³³¯ »³»ώÃ »³» ¸ ÃµÄ»³³¼¼¿¾Ç»»¯ ÄÏÃ³¾Ã¸ ³Ã¿Çµ¼¿Ï¾ 
»¯Ã¿»³ ³ÃÏ Ç³ Ã»¿ Ã¸½³¾Ç»»¯ »¯½³Ç³ Ã¿È ³Ã³ÃÇ¿¼¿Ï¾ Ç¿ ³¾»ÄώÃ»¾¿ µ¯´¿Ã, ½µ Ç¸ ´»µ»¾¯ 
»¿»¾ÏÇ¸Ç³ ¾³ ¯Çµ» Ã¸½¯¾µ» »¯Ã¿»¿È µ¯´¿ÈÃ «Ã³³»ÏÃ½»¿ ÃÈ¾³³µÄ½Ï». � ³¾»ÄώÃ»¾¸ 
´Ä³ÃÇ¸Ä»ÏÇ¸Ç³ µÃ¸Äµ¯·µ» ÃÇ³´»³»¯ Ç¿ »¼¯½³ Ç¸Ã ³¸Ã ÃÄ¿Ã»¯Ç¿¾Ç³Ã ÇµÄ¯ÃÇ»µÃ Ã¿ÃÏÇ¸ÇµÃ 
´»¿¿µ»´¯¿È Ç¿È ¯¾»Ä³»³ (CO2) »³» ³¯Ä»É¾ ÄÏÃÉ¾ ³µ¾»»ÏÇµÄ³, Ãµ µ»µ¯¾µÃ Ã¿È ³Ã³¾Çώ¾Ç³» 
φÈÃ»¿¼¿³»»¯ ÃÇ¸¾ ³Ç½ÏÃφ³»Ä³. �ÈÇ¯Ã ¿» µÃ»Ã¼¯¿¾ µ»Ã¿½Ã¯Ã µ¾»ÃÇÏ¿È¾ Ç¿ «φ³»¾Ï½µ¾¿ Ç¿È 
»µÄ½¿»¸Ã¯¿È» ÃÇ¸¾ ³Ç½ÏÃφ³»Ä³ Ç¿È Ã¼³¾¯Ç¸ ½³Ã, ½µ ³Ã¿Ç¯¼µÃ½³ ¸ »µÄ½¿»Ä³Ã¯³ Ç¸Ã ³¸Ã 
¾³ ³È¿¯¾µÇ³» ½µ ÃÄÉÇ¿φ³¾µ¯Ã ÄÈ»½¿ÏÃ »³» ¾³ µÃ¯ÄÇ¿¾Ç³» Ã¸½³¾Ç»»¯Ã »¼»½³Ç»»¯Ã ³¼¼³³¯Ã. 

¤¿ 1997, ÏÇ³¾ ÈÃ¿³Ä¯φ¸»µ ³»³ ÃÄώÇ¸ φ¿Ä¯ Ç¿ £ÄÉÇÏ»¿¼¼¿ Ç¿È �»ÏÇ¿ ÃÇ¸¾ �³ÃÉ¾¯³ ³ÃÏ 
»¯Ã¿»³ »Ä¯Ç¸, ´Ï»¸»µ Ç¿ ¯¾³ÈÃ½³ ³»³ Ç¸¾ ÃµÄ»³³¼¼¿¾Ç»»¯ ³φÏÃ¾»Ã¸ ½µ Ã»¿ÃÏ Ç¸¾ 
³¾Ç»½µÇώÃ»Ã¸ Ç¸Ã »¼»½³Ç»»¯Ã ³¼¼³³¯Ã. ¤¿ £ÄÉÇÏ»¿¼¼¿ ´µÃ½µÏµ» Ç»Ã ³»¿½¸Ç³¾»»¯Ã ÇώÄµÃ ¾³ 
½µ»ώÃ¿È¾ Ç¿ÈÃ ³¯Ä»¿ÈÃ ÄÏÃ¿ÈÃ Ç¿È¼¯Ç»ÃÇ¿¾ »³Ç¯ 5% Ãµ ÃÇ¯Ã¸ ½µ Ç³ µÃ¯Ãµ´³ Ç¿È 1990 ¯ÉÃ 
Ç¿ 2012. ¤¿ £ÄÉÇÏ»¿¼¼¿ Ç¿È �»ÏÇ¿ Ç¯»¸»µ Ãµ »ÃÇÏ Ç¿ 2005. 

�µ Ã»¿ÃÏ Ç¸¾ ÈÃ¿ÃÇ¯Ä»¿¸ ÇÉ¾ Ç¿Ã»»ώ¾ ³ÄÇώ¾ ³»³ Ç¸¾ µφ³Ä½¿³¯ Ã¿¼»Ç»»ώ¾ ÃÇµÇ»»ώ¾ ½µ Ç¸ 
³»ώÃ»½¸ µ¾¯Ä³µ»³, ´¸½»¿ÈÄ³µ¯Ç³» Ç¿ 2008 ³ÃÏ Ç¸¾ �ÈÄÉÃ³Ë»¯ µÃ»ÇÄ¿Ã¯ Ç¿ «£Ï½φÉ¾¿ ÇÉ¾ 
�¸½¯ÄÇÉ¾». ¤¿ £Ï½φÉ¾¿ ÇÉ¾ �¸½¯ÄÇÉ¾ ³»³ Ç¿ »¼¯½³ »³» Ç¸¾ �¾¯Ä³µ»³ ÃÈ³»µ¾ÇÄώ¾µ» 
¤¿Ã»»¯Ã »³» £µÄ»φµÄµ»³»¯Ã �ÄÇ¯Ã, ¿» ¿Ã¿¯µÃ ´µÃ½µÏ¿¾Ç³» µ»µ¼¿¾Ç»»¯ ¾³ µφ³Ä½ÏÃ¿È¾ Ç¿ÈÃ 
µ¾µÄ³µ»³»¿ÏÃ »³» »¼»½³Ç»»¿ÏÃ ÃÇÏÇ¿ÈÃ Ç¸Ã �.�., µ¾ÇÏÃ Ç¸Ã µÃ»»Ä¯Çµ»¯Ã Ç¿ÈÃ.  » 
ÃÈ½½µÇ¯Ç¿ÈÃµÃ Ç¿Ã»»¯Ã ³ÄÇ¯Ã ½¿»Ä¯·¿¾Ç³» ¯¾³ »¿»¾Ï ÏÄ³½³ ³Ã³¼¼³³¯Ã ÇÉ¾ ÃÏ¼µÉ¾ ³ÃÏ Ç»Ã 
µ»Ã¿½Ã¯Ã ³¯Ä»É¾ ÄÏÃÉ¾ »³» µ¾¯ÃÇÈÃ¸Ã Ç¸Ã »»³¾ÏÇ¸Ç³Ã ÃÄ¿Ã³Ä½¿³¯Ã Ç¿ÈÃ, ÏÃ¿È ¿» Ã¿¼¯ÇµÃ 
»³ ¯Ç¿È¾ ÃÄÏÃ³³Ã¸ Ãµ ³Ãφ³¼¯, ³»ώÃ»½¸ »³» ¿»»¿¾¿½»»¯ ÃÄ¿Ã»Ç¯ µ¾¯Ä³µ»³. 

 » ÈÃ¿³Ä¯φ¿¾ÇµÃ ¯Ç¿È¾ ³¾³¼¯³µ» ¾³ ½µ»ώÃ¿È¾ Ç»Ã µ»Ã¿½Ã¯Ã Ç¿È ´»¿¿µ»´¯¿È Ç¿È ¯¾»Ä³»³ 
(CO2), Ç¿È¼¯Ç»ÃÇ¿¾ »³Ç¯ 40% ¯ÉÃ Ç¿ 2030, 60% ¯ÉÃ Ç¿ 2040 »³» 80% ¯ÉÃ Ç¿ 2050 »³» ¾³ 
µ¾»ÃÇÏÃ¿È¾ Ç¸¾ »»³¾ÏÇ¸Ç³ ÃÄ¿Ã³Ä½¿³¯Ã Ç¿ÈÃ ÃÇ»Ã µÃ»ÃÇώÃµ»Ã Ç¸Ã »¼»½³Ç»»¯Ã ³¼¼³³¯Ã. 

 » ÃÈ½½µÇ¯Ç¿¾ÇµÃ ³»³ Ç¸ ´»µ»ÃµÄ³¯ÉÃ¸ ³ÈÇ¿Ï Ç¿È ÃÇÏÇ¿È »³¼¿Ï¾Ç³» ¾³ ³¾³ÃÇÏ¿¿È¾ ¯¾³ 
£Ç¯´»¿ �Ä¯Ã¸Ã �µ»φÏÄ¿È �¾¯Ä³µ»³Ã »³» �¼¯½³Ç¿Ã (£����) Ç¿ ¿Ã¿¯¿ »³ µÃÉ»¼µ¯µ» Ç¸¾ 
³Ã¿³Ä³φ¯ ÇÉ¾ µ¾µÄ³µ»³»ώ¾ »³Ç³¾³¼ώÃµώ¾ Ç¿ÈÃ ³¾¯ Ç¿½¯³ ÇÄ¯Ã¸Ã, Ç»Ã µ»Ã¿½Ã¯Ã ³µÄ¯É¾ 
Ç¿È »µÄ½¿»¸Ã¯¿È »³»ώÃ »³» Ã¿¼»Ç»»¯Ã, ÃÇÄ³Ç¸³»»¯Ã »³» ½¯ÇÄ³ Ã³Äµ½³¯ÃµÉ¾ Ç³ ¿Ã¿¯³ »³ 
µφ³Ä½ÏÃ¿È¾ »³» »³ ÃÄ¯Ãµ» ¾³ Ã³Ä³»¿¼¿È»¿Ï¾ Ç¸¾ ÃÄÏ¿´Ï Ç¿ÈÃ ³¾¯ ´Ï¿ ÇÄÏ¾»³. ¤¿ £Ç¯´»¿ 
�Ä¯Ã¸Ã ÃµÄ»¼³½³¯¾µ» µÃ¯Ã¸Ã ½¯³ µ»Ç¯½¸Ã¸ ÇÉ¾ »»¾´Ï¾É¾ »³» Ç¸Ã ÇÄÉÇÏÇ¸Ç³Ã ³ÃÏ Ç¸¾ 
»¼»½³Ç»»¯ ³¼¼³³¯ »³» ¯¾³ ÃÏ¾¿¼¿ ´Ä¯ÃµÉ¾ ¯Ç¿¾Ç³Ã Ã»¿ÃÏ Ç¿¾ ½µÇÄ»³Ã½Ï ÇÉ¾ µÃ»ÃÇώÃµÉ¾ 
Ç¸Ã »¼»½³Ç»»¯Ã ³¼¼³³¯Ã »³» Ç¸¾ ÃÄ¿Ã³Ä½¿³¯ Ãµ ³ÈÇ¯. 

£»¿ÃÏÃ Ç¸Ã Ã³Ä¿ÏÃ³Ã �»Ã¼É½³Ç»»¯Ã �Ä³³Ã¯³Ã µ¯¾³» ¸ »³Ç³³Ä³φ¯ ÇÉ¾ µ¾µÄ³µ»³»ώ¾ 
»³Ç³¾³¼ώÃµÉ¾ »³» ¸ ³Ã¿³Ä³φ¯ ÇÉ¾ µ»Ã¿½Ãώ¾ Ç¿È �¯½¿È §³»ÃÇ¿Ï, Ã¿È ³Ä¯Ã»µÇ³» ÃÇ¸¾ 
�Ä¯Ç¸ ÃÇ¸¾ £µÄ»φµÄµ»³»¯ �¾ÏÇ¸Ç³ �Ä³»¼µ¯¿È, »³» ÃÇ¸ ÃÈ¾¯Çµ»³ ¸ ³¾¯ÃÇÈ¿¸ ´Ä¯ÃµÉ¾ ÃÇ¸¾ 
»³ÇµÏ»È¾Ã¸ Ç¸Ã ³µ»φÏÄ¿È ³¾¯ÃÇÈ¿¸Ã, ÃÏ½φÉ¾³ ½µ Ç»Ã ÃÄ¿´»³³Ä³φ¯Ã Ç¿È £È½φώ¾¿È ÇÉ¾ 
�¸½¯ÄÇÉ¾. � ³µ»φÏÄ¿Ã ³¾¯ÃÇÈ¿¸ ¿Ä¯·µÇ³» ÉÃ ¸ ³¾¯ÃÇÈ¿¸ ¸ ¿Ã¿¯³ »³¼ÏÃÇµ» Ç»Ã ³¾¯³»µÃ Ç¿È 
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Ã³ÄÏ¾Ç¿Ã ÇÉÄ¯Ã Ï½ÉÃ ¾³ »¯Çµ» Ãµ »¯¾´È¾¿ Ç¸ ´È¾³ÇÏÇ¸Ç³ ÇÉ¾ ½µ¼¼¿¾Ç»»ώ¾ ³µ¾µώ¾ ¾³ 
»³¼ÏÈ¿È¾ Ç»Ã ´»»¯Ã Ç¿ÈÃ. 

1.1.1 £Ç¯´»³ ¥¼¿Ã¿¯¸Ã¸Ã 

� È¼¿Ã¿¯¸Ã¸ Ç¸Ã ´»Ã¼É½³Ç»»¯Ã µÄ³³Ã¯³Ã ÃÄ³³½³Ç¿Ã¿»¯»¸»µ Ãµ µÃÇ¯ ÃÇ¯´»³ Ç³ ¿Ã¿¯³ 
³¾³¼Ï¿¾Ç³» Ã³Ä³»¯ÇÉ: 

1¿ £Ç¯´»¿: �¾¯»µÃ¸ �»Ã¼É½³Ç»»¯Ã �Ä³³Ã¯³Ã 

£Ç¿ ÃÄώÇ¿ ÃÇ¯´»¿ ÃÈ·¸Ç¯»¸»³¾ ¿» ³Ã³»Ç¯Ãµ»Ã »³» ¿» ÃÇÏÇ¿» Ç¸Ã ´»Ã¼É½³Ç»»¯Ã µÄ³³Ã¯³Ã »³» 
ÃÇ¸ ÃÈ¾¯Çµ»³ µÃ»¼¯Ç»¸»µ ÉÃ »³Ç¯¼¼¸¼¿Ã �¯½¿Ã ³»³ Ç¸¾ ³¾¯ÃÇÈ¿¸ Ç¿È £Çµ´¯¿È, ¿ �¯½¿Ã 
§³»ÃÇ¿Ï. 

2¿ £Ç¯´»¿: �µ¼¯Ç¸ Ç¿È £È½φώ¾¿È ÇÉ¾ �¸½¯ÄÇÉ¾ 

¤¿ ÃÇ¯´»¿ ³ÈÇÏ ³φ»µÄώ»¸»µ ÃÇ¸¾ ³¾³·¯Ç¸Ã¸ Ã¼¸Ä¿φ¿Ä»ώ¾ ÃÇµÇ»»¯ ½µ Ç¿ £Ï½φÉ¾¿ ÇÉ¾ 
�¸½¯ÄÇÉ¾ »³» Ç¸ ´»³´»»³Ã¯³ ¯¾Ç³¿¸Ã µ¾ÏÃ �¯½¿È ÃÇ¿ £Ï½φÉ¾¿, Ç»Ã ÈÃ¿ÇÄµώÃµ»Ã Ã¿È 
³Ã¿ÄÄ¯¿È¾ ³ÃÏ Ç¸¾ ¯¾Ç³¿¸ »³» Ç³ ¿φ¯¼¸ Ã¿È ÃÄ¿»ÏÃÇ¿È¾. �´»³¯ÇµÄ¸ ¯½φ³Ã¸ ´Ï»¸»µ ÃÇ»Ã 
¿´¸³¯µÃ »³» Ç¿ÈÃ »³¾Ï¾µÃ Ã¿È ´»¯Ã¿È¾ Ç¸¾ È¼¿Ã¿¯¸Ã¸ µ¾ÏÃ £Çµ´¯¿È �Ä¯Ã¸Ã �µ»φÏÄ¿È 
�¾¯Ä³µ»³Ã »³» �¼¯½³Ç¿Ã. 

3¿ £Ç¯´»¿: �¾³·¯Ç¸Ã¸ »³¼ώ¾ ÃÄ³»Ç»»ώ¾ 

£Ç¿ ÃÇ¯´»¿ ³ÈÇÏ ÃÄ³³½³Ç¿Ã¿»¯»¸»µ ½¯³ ³¾³·¯Ç¸Ã¸ ÃÇµÇ»»¯ ½µ »³¼¯Ã ÃÄ³»Ç»»¯Ã ¿» ¿Ã¿¯µÃ 
¯Ç¿È¾ µφ³Ä½¿Ã»µ¯ »³» Ãµ ¯¼¼³ ÃÇ¯´»³ ´Ä¯Ã¸Ã. � ³¾³·¯Ç¸Ã¸ ³ÈÇ¯ ÃÄ³³½³Ç¿Ã¿»¯»¸»µ Ãµ 
ÇώÄµÃ ÇÉ¾ ¿Ã¿¯É¾ Ç³ »Ä»Ç¯Ä»³ ÃÇµÇ¯·¿¾Ç³» ½µ Ç³ »¼»½³Ç¿¼¿³»»¯ Ç¿ÈÃ Ç³Ä³»Ç¸Ä»ÃÇ»»¯, »³»ώÃ 
»³» Ç»Ã »³»¾¿ÇÏ½µÃ »´¯µÃ ÏÃ¿¾ ³φ¿Ä¯ Ç¿¾ Ç¿½¯³ Ç¸Ã µ¿¿»»¿¾Ï½¸Ã¸Ã »³» Ã³Ä³³É³¯Ã 
¸¼µ»ÇÄ»»¯Ã µ¾¯Ä³µ»³Ã. 

4¿ £Ç¯´»¿: �¾³¼ÈÇ»»¯ ³¾³·¯Ç¸Ã¸ »³» µÃµ¿µÄ³³Ã¯³ Ç³Ä³»Ç¸Ä»ÃÇ»»ώ¾ �¯½¿È 

£µ ³ÈÇÏ Ç¿ ÃÇ¯´»¿ ÃÄ³³½³Ç¿Ã¿»¯»¸»µ ¸¼µ»ÇÄ¿¾»»¯ ³¾³·¯Ç¸Ã¸ Ï¼É¾ ÇÉ¾ ³Ã³Ä³¯Ç¸ÇÉ¾ 
ÃÇ¿»Çµ¯É¾ (³µÉ³Ä³φ»»¯, »¿»¾É¾»»¿¿»»¿¾¿½»»¯, ´¸½¿³Ä³φ»»¯, »¼»½³Ç»»¯) Ç¿È �¯½¿È 
§³»ÃÇ¿Ï, ώÃÇµ ¾³ ´¸½»¿ÈÄ³¸»µ¯ ½¯³ Ãφ³»Ä»»¯ µ»»Ï¾³ ³»³ Ç³ Ç³Ä³»Ç¸Ä»ÃÇ»»¯ Ç¿È. �³Ã»»¯Ã 
Ã¸³¯Ã ³»³ Ç¸ ÃÈ¼¼¿³¯ ´µ´¿½¯¾É¾ ¯Ç³¾ ¸ �¼¼¸¾»»¯ £Ç³Ç»ÃÇ»»¯ �ÄÇ¯ (��£¤�¤) »³» Ç¿ 
«�Ã»Çµ»Ä¸Ã»³»Ï £ÄÏ³Ä³½½³ Ç¿È �¯½¿È §³»ÃÇ¿Ï». 

5¿ £Ç¯´»¿: £Ä¿Ç¯Ãµ»Ã ´Ä¯ÃµÉ¾ �¯½¿È ³»³ Ç¸¾ ³µ»φÏÄ¿ ³¾¯ÃÇÈ¿¸ 

£Ç¿ »¿½½¯Ç» ³ÈÇÏ, ³φ¿Ï ½µ¼µÇ¯»¸»³¾ ¿» ¯´¸ ÈÃ¯ÄÇ¿ÈÃµÃ ÈÃ¿´¿½¯Ã »³» ´»µÄµÈ¾¯»¸»³¾ ¿» 
³¾¯³»µÃ, ¿» ´È¾³ÇÏÇ¸ÇµÃ »³» ¿» ÃÄ¿¿ÃÇ»»¯Ã Ç¿È �¯½¿È, ´¸½»¿ÈÄ³¯»¸»³¾ ¿» ³¯Ãµ»Ã ³»³ 
ÃÄ¿Ç¯Ãµ»Ã µφ»»Çώ¾ ´Ä¯ÃµÉ¾ Ã¿È ¯Ç¿È¾ ÉÃ ÃÇÏÇ¿ Ç¸ ½µ¯ÉÃ¸ ÇÉ¾ µ»Ã¿½Ãώ¾ (CO2) »³» Ç¸¾ 
³Ï¿¸Ã¸ Ç¸Ã µ¾µÄ³µ»³»¯Ã ³ÃÏ´¿Ã¸Ã. 

6¿ £Ç¯´»¿: �»Ç¯½¸Ã¸ ÇÉ¾ »»¾´ύ¾É¾ »³» Ç¸Ã ÇÄÉÇÏÇ¸Ç³Ã ³ÃÏ Ç¸¾ »¼»½³Ç»»¯ ³¼¼³³¯ 

�³ÇÏÃ»¾ ½µ¼¯Ç¸Ã ³»³ Ç»Ã ´Ä¯Ãµ»Ã µ¿¿»»¿¾Ï½¸Ã¸Ã µ¾¯Ä³µ»³Ã »³» ½µ¯ÉÃ¸Ã ÇÉ¾ µ»Ã¿½Ãώ¾, 
ÃÄ³³½³Ç¿Ã¿»¯»¸»µ ½µ¼¯Ç¸ ³»³ Ç¸¾ »¼»½³Ç»»¯ ³¼¼³³¯ ½µ Ã»¿ÃÏ Ç¸¾ ³¾¯¼ÈÃ¸ ÇÉ¾ »»¾´Ï¾É¾ 
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»³» Ç¸Ã ÇÄÉÇÏÇ¸Ç³Ã Ç¿È ´¯½¿È »³» ÃÇ¸ ÃÈ¾¯Çµ»³ ³¾³ÃÇÏÇ»¸»³¾ ¿» ´Ä¯Ãµ»Ã ÃÄ¿Ã³Ä½¿³¯Ã 
ÃÇ»Ã ÃÄ¿³¼µÃÏ½µ¾µÃ µÃ»ÃÇώÃµ»Ã. 

7¿ £Ç¯´»¿: £È½ÃµÄ¯Ã½³Ç³-£Ä¿¿ÃÇ»»¯Ã 

£Ç¿ Çµ¼»»Ï ÃÇ¯´»¿ µ»Ç»½¯»¸»³¾ Ç³ ÃÈ½ÃµÄ¯Ã½³Ç³ Ã¿È ÃÄ¿¯»ÈÈ³¾ »³Ç¯ Ç¸¾ µ»ÃÏ¾¸Ã¸ Ç¸Ã 
Ã³Ä¿ÏÃ³Ã ´»Ã¼É½³Ç»»¯Ã µÄ³³Ã¯³Ã. �´»³¯ÇµÄ¸ Ã¸½³Ã¯³ ´¯¾µÇ³» ÃÇ»Ã ÃÄ¿¿ÃÇ»»¯Ã Ã¿È ¯Çµ» ¿ 
´¯½¿Ã ÃÇµÇ»»¯ ½µ Ç¸ ³»ώÃ»½¸ »³» ³µ»φÏÄ¿ ³¾¯ÃÇÈ¿¸. 

1.1.2 �¿½¯ �Ä³³Ã¯³Ã 

� ´»Ã¼É½³Ç»»¯ ÇÉÄ¯·µÇ³» ÃÇ³ µ¿¯Ã »µφ¯¼³»³: 

�µφ¯¼³»¿ 1¿ - �»Ã³³É³¯ 

£Ç¿ ÃÄώÇ¿ »µφ¯¼³»¿ ³¯¾µÇ³» ½¯³ µ»Ã³³É³¯ ÃÇ¿ ³¾Ç»»µ¯½µ¾¿ Ç¸Ã µÄ³³Ã¯³Ã »³» ÃÇ³ 
Ç³Ä³»Ç¸Ä»ÃÇ»»¯ Ç¿È �¯½¿È §³»ÃÇ¿Ï. �¾³¼Ï¿¾Ç³» ³ÄÇ»»¯ Ç³ ÃÇ¯´»³ È¼¿Ã¿¯¸Ã¸Ã »³» ¸ ´¿½¯ 
Ç¸Ã ´»Ã¼É½³Ç»»¯Ã µÄ³³Ã¯³Ã. �Ãµ»Ç³ ³¾³¼Ï¿¾Ç³» »ÃÇ¿Ä»»¯, ³µÉ³Ä³φ»»¯, ¿»»¿¾¿½»»¯, 
´¸½¿³Ä³φ»»¯ »³» »¼»½³Ç¿¼¿³»»¯ ÃÇ¿»Çµ¯³ »³» Ã³Ä¿ÈÃ»¯·¿¾Ç³» ¿» ÈÃ¿´¿½¯Ã »³» ¸ 
¿»»¿¾¿½»»¯ ´Ä³ÃÇ¸Ä»ÏÇ¸Ç³ Ç¿È �¯½¿È. 

�µφ¯¼³»¿ 2¿ - �µ»¿´¿¼¿³¯³ ³Ã¿³Ä³φ¯Ã ³³Ã»»ώ¾ µ»Ã¿½Ãώ¾ Ç¿È �¯½¿È §³»ÃÇ¿ύ 

£µ ³ÈÇÏ Ç¿ »µφ¯¼³»¿ ³¯¾µÇ³» ¸ »³Ç³³Ä³φ¯ ÇÉ¾ µ¾µÄ³µ»³»ώ¾ »³Ç³¾³¼ώÃµÉ¾ »³» ¸ 
³Ã¿³Ä³φ¯ ÇÉ¾ µ»Ã¿½Ãώ¾ Ç¿È �¯½¿È ³¾¯ Ç¿½¯³ ´Ä¯Ã¸Ã, ÃµÄ»³Ä¯φµÇ³» ¸ ½µ»¿´¿¼¿³¯³ Ã¿È 
³»¿¼¿È»¯»¸»µ »³» ³¾³¼Ï¿¾Ç³» ÃÇ¸½³Ç»»¯ Ç³ ³Ã¿Çµ¼¯Ã½³Ç³. 

�µφ¯¼³»¿ 3¿ - £Ä¿Çµ»¾Ï½µ¾³ ½¯ÇÄ³ »³» ´Ä¯Ãµ»Ã ³»³ Ç¸¾ ³µ»φÏÄ¿ µ¾¯Ä³µ»³ »³» Ç¿ »¼¯½³. 

£Ç¿ ÇÄ¯Ç¿ »µφ¯¼³»¿ ÃµÄ»¼³½³¯¾¿¾Ç³» Ç³ Ãµ¾¯Ä»³ ´Ä¯Ã¸Ã ³»³ Ç¿ 2030. £³Ä¿ÈÃ»¯·¿¾Ç³» 
´Ä¯Ãµ»Ã µ¿¿»»¿¾Ï½¸Ã¸Ã µ¾¯Ä³µ»³Ã µ¾³Ä½¿¾»Ã½¯¾µÃ ½µ Ç³ Ç³Ä³»Ç¸Ä»ÃÇ»»¯ »³» Ç»Ã 
´È¾³ÇÏÇ¸ÇµÃ Ç¿È �¯½¿È. £ÇÏÇ¿Ã µ¯¾³» ¸ ½µ¯ÉÃ¸ Ç¿È ´»¿¿µ»´¯¿È Ç¿È ¯¾»Ä³»³ (CO2) 

Ç¿È¼¯Ç»ÃÇ¿¾ »³Ç¯ 40% ³»³ Ç¿ 2030, Ãµ ÃÇ¯Ã¸ ½µ Ç¿ ¯Ç¿Ã ³¾³φ¿Ä¯Ã (2012).  » ÃÄ¿Ç¯Ãµ»Ã 
ÃÈ¾¿´µÏ¿¾Ç³» ³ÃÏ ¿»»¿¾¿½»»¯ ÃÇ¿»Çµ¯³. 

�µφ¯¼³»¿ 4¿ - �»Ç¯½¸Ã¸ ÇÉ¾ »»¾´ύ¾É¾ »³» Ç¸Ã ÇÄÉÇÏÇ¸Ç³Ã ³ÃÏ Ç¸¾ »¼»½³Ç»»¯ ³¼¼³³¯ »³» 
´Ä¯Ãµ»Ã ÃÄ¿Ã³Ä½¿³¯Ã 

£Ç¿ »µφ¯¼³»¿ ³ÈÇÏ ÃµÄ»¼³½³¯¾µÇ³» ¸ ½µ¼¯Ç¸ »³» ¿» ´Ä¯Ãµ»Ã ³»³ Ç¸¾ ÃÄ¿Ã³Ä½¿³¯ ÃÇ¸¾ 
»¼»½³Ç»»¯ ³¼¼³³¯. �¯¾µÇ³» µ»Ç¯½¸Ã¸ ÇÉ¾ »»¾´Ï¾É¾ »³» ³¾¯¼ÈÃ¸ Ç¸Ã ÇÄÉÇÏÇ¸Ç³Ã 
ÃÈ½ÃµÄ»¼³½³¯¾¿¾Ç³Ã »¼»½³Ç¿¼¿³»»¯ ´µ´¿½¯¾³ »³» ÃÄ¿³¼¯Èµ»Ã ³»³ Ç¸¾ �¼¼¯´³. ¤¯¼¿Ã 
³¾³φ¯Ä¿¾Ç³» Ãµ »¯»µ Ç¿½¯³ ³¾³φ¯Ä¿¾Ç³» ´Ä¯Ãµ»Ã ¿» ¿Ã¿¯µÃ ½Ã¿Ä¿Ï¾ ¾³ ³¿¸»¯Ã¿È¾ Ç¿ 
´¯½¿ ¾³ ÃÄ¿Ã³Ä½¿ÃÇµ¯ ÃÇ»Ã µÃ»ÃÇώÃµ»Ã Ç¿È φ³»¾¿½¯¾¿È ³ÈÇ¿Ï. 

�µφ¯¼³»¿ 5¿ - £È½ÃµÄ¯Ã½³Ç³- £Ä¿¿ÃÇ»»¯Ã 

£Ç¿ Çµ¼µÈÇ³¯¿ »µφ¯¼³»¿ ³¾³¼Ï¿¾Ç³» Ç³ ÃÈ½ÃµÄ¯Ã½³Ç³ Ã¿È ÃÄ¿»ÏÃÇ¿È¾ ³ÃÏ Ç³ 
³Ã¿Çµ¼¯Ã½³Ç³ Ç¸Ã Ã³Ä¿ÏÃ³Ã ´»Ã¼É½³Ç»»¯Ã µÄ³³Ã¯³Ã. �Ã»ÃÄ¿Ã»¯ÇÉÃ, »³Ç³³Ä¯φ¿¾Ç³» ¿» 
ÃÄ¿¿ÃÇ»»¯Ã Ç¿È �¯½¿È §³»ÃÇ¿Ï ÃÄ¿Ã Ç¸¾ »³ÇµÏ»È¾Ã¸ Ç¸Ã ³µ»φÏÄ¿È µ¾¯Ä³µ»³Ã. 
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1.2 ¥φ»ÃÇ¯½µ¾¸ �³Ç¯ÃÇ³Ã¸ 

1.2.1 �»¿»»¸Ç»»¯ ¨³Ä³»Ç¸Ä»ÃÇ»»¯ �¯½¿È §³»ÃÇ¿ύ »³» �¿½¯Ã 

  �¯½¿Ã §³»ÃÇ¿Ï ³Ä¯Ã»µÇ³» ÃÇ¿ ¾¿Ç»ÏÇµÄ¿ Ç½¯½³ Ç¸Ã �Ä¯Ç¸Ã »³» ÈÃ¯³µÇ³» ÃÇ¿ �¿½Ï 
�Ä³»¼µ¯¿È.   �¿½ÏÃ ÃµÄ»¼³½³¯¾µ» Ç¿ÈÃ �¯½¿ÈÃ �Ä³»¼µ¯¿È, �³¼µ³»·¯¿È, �Ç³Ä¾ώ¾-

�ÃÇµÄ¿ÈÃ¯É¾, §³»ÃÇ¿Ï, �ÏÄÇÈ¾³Ã, ¨µÄÃ¿¾¯Ã¿È, �»¾ώ³ £µ´»¯´³Ã »³» �»¯¾¾¿È ÃÏ½φÉ¾³ ½µ 
Ç¿ £ÄÏ³Ä³½½³ �³¼¼»»Ä¯Ç¸Ã [1]. 

 

�»»Ï¾³ 1.1: £µÄ»φµÄµ»³»¯ µ¾ÏÇ¸Ç³ �Ä³»¼µ¯¿È 

  �¯½¿Ã §³»ÃÇ¿Ï ÃÇ¿ ÃÄÏ³Ä³½½³ ÃÈÃÇ¯»¸»µ ÈÃÏ Ç¸¾ ÃÈ¾¯¾ÉÃ¸ 3 ÃÄώ¸¾ �¯½É¾ ÇÉ¾ 
�¿»Äώ¾, ¤È½Ã³»¯¿È »³» �³Ä¿Ï ¿» ¿Ã¿¯¿» ³Ã¿Çµ¼¿Ï¾ Ã¯½µÄ³ Ç»Ã 3 �¸½¿Ç»»¯Ã �¾ÏÇ¸Ç¯Ã Ç¿È 
½µ ¯´Ä³ Ç¸¾ ÃÏ¼¸ ÇÉ¾ �¿»Äώ¾ »³» »ÃÇ¿Ä»»¯ ¯´Ä³ Ç¸¾ ÃÏ¼¸ ¤È½Ã³»¯¿È. � ¯»Ç³Ã¯ Ç¿È µ¯¾³» 
411,12 km2 »³» ¿ Ã¼¸»ÈÃ½ÏÃ Ç¿È 24.466 »³Ç¿¯»¿ÈÃ ÃÏ½φÉ¾³ ½µ Ç¸¾ ³Ã¿³Ä³φ¯ Ç¸Ã ��£¤�¤ 
Ç¿È 2011 [2]. 

 

�»»Ï¾³ 1.2: �»¿»»¸Ç»»¯ ÏÄ»³ �¯½¿È §³»ÃÇ¿ύ 
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£Ç¿¾ Ã¯¾³»³ Ã¿È ³»¿¼¿È»µ¯ Ã³Ä¿ÈÃ»¯·¿¾Ç³» ¿» �¸½¿Ç»»¯Ã »³» ¤¿Ã»»¯Ã �¾ÏÇ¸ÇµÃ Ç¿È �¯½¿È 
(3 �¸½¿Ç»»¯Ã »³» 23 ¤¿Ã»»¯Ã �¿»¾ÏÇ¸ÇµÃ). 

£¯¾³»³Ã 1.1: ¤¿Ã»»¯Ã µ¾ÏÇ¸ÇµÃ �¯½¿È §³»ÃÇ¿ύ 
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1.2.2 �¸½¿³Ä³φ»»¯Ã ¤¯Ãµ»Ã 

  ½Ï¾»½¿Ã Ã¼¸»ÈÃ½ÏÃ Ç¿È �¯½¿È §³»ÃÇ¿Ï ÃÏ½φÉ¾³ ½µ ³Ã¿³Ä³φ¯ Ç¸Ã ��£¤�¤ ³»³ Ç¿ 
2011(ÉÃ ¯Ç¿Ã ³¾³φ¿Ä¯Ã ¯Çµ» »µÉÄ¸»µ¯ Ç¿ 2012) ³¾¯ÄÇµÇ³» ÃÇ¿ÈÃ 24.466 »³Ç¿¯»¿ÈÃ . � 
Ã¼¸»ÈÃ½»³»¯ Ç¿È ÃÈ»¾ÏÇ¸Ç³ ³¾¯ÄÇµÇ³» ÃÇ¿ÈÃ 59,51 »³Ç¿¯»¿ÈÃ/km2 »³» ¿ ¾Ï½»½¿Ã 
Ã¼¸»ÈÃ½ÏÃ Ç¿È ´¯½¿È ÃÏ½φÉ¾³ ½µ Ç¸¾ ��£¤�¤  Ç¿È 2011 ÃÇ¿ÈÃ  24.520 ´¸½ÏÇµÃ. �ÈÇ¯ ¸ 
´»³φ¿Ä¯ ÃÄ¿»ÏÃÇµ» ³ÃÏ Ç¸ ½¸ ½µÇ³φ¿Ä¯ ÇÉ¾ µ»¼¿³»»ώ¾ ´»»³»É½¯ÇÉ¾ ÃÇ¿¾ ÇÏÃ¿ »³Ç¿»»¯³Ã 
Ç¿ÈÃ.  £Ç¸¾ Ã³Ä¿ÏÃ³ ½µ¼¯Ç¸ ÇÄ¸Ã»½¿Ã¿»¿Ï¾Ç³» ÃÇ¿»Çµ¯³ Ã¿È ¯Ç¿È¾ ¾³ »¯¾¿È¾ ½Ï¾¿ ½µ Ç¿ 
½Ï¾»½¿ Ã¼¸»ÈÃ½Ï Ç¸Ã ÃµÄ»¿Ç¯Ã. 

�Ã»ÃÈ¾¯ÃÇµÇ³» Ã³Ä³»¯ÇÉ ¿ Ã¯¾³»³Ã ½µ Ç¸ Ã¼¸»ÈÃ½»³»¯ µ¿¯¼»¿¸ Ç¿È ½Ï¾»½¿È Ã¼¸»ÈÃ½¿Ï 
�¯½¿È ³¯Ãµ» ÇÉ¾ ³Ã¿³Ä³φώ¾ ÇÉ¾ µÇώ¾ 1991 2001 »³» 2011. 
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£¯¾³»³Ã 1.2: : £¼¸»ÈÃ½»³»¯ �¿¯¼»¿¸ ½Ï¾»½¿È Ã¼¸»ÈÃ½¿ύ £φ¯¼½³! �µ¾ ÈÃ¯ÄÇµ» »µ¯½µ¾¿ 
»³»¿Ä»Ã½¯¾¿È ÃÇÈ¼ ÃÇ¿ ¯³³Ä³φ¿. 

£¼¸»ÈÃ½ÏÃ 
�Ç¿Ã �Ã¿³Ä³φ¯Ã 

1991 2001 2011 

£Ï¾¿¼¿ �¼¼¯´³Ã 10.259.900 10.934.097 10.816.286 

£µÄ»φµÄµ»³»¯ �¾ÏÇ¸Ç³ �Ä³»¼µ¯¿È 264.906 291.225 305.490 

�¯½¿Ã §³»ÃÇ¿Ï 24.843 23.882 24.466 

£¸³¯: ��£¤�¤ 

 

£¸³¯: ��£¤�¤ 

�Ä¯φ¸½³ 1.1: £¼¸»ÈÃ½»³»¯ �¿¯¼»¿¸ 

£³Ä³Ç¸Ä¿Ï½µ ÏÇ» ¯Ç¿È½µ ½¯³ ³Ï¿¸Ã¸ ÇÉ¾ »³Ç¿¯»É¾ Ãµ µÃ¯Ãµ´¿ Ç¿È �¿½¿Ï ³φ¿Ï ³ÃÏ Ç¿ 
1991 ¯ÉÃ Ç¿ 2001 ¯Ç¿È½µ Ã¿Ã¿ÃÇÏ ³Ï¿¸Ã¸Ã 9,94% »³» ³ÃÏ Ç¿ 2001 ¯ÉÃ Ç¿ 2011 4,9%. £µ 
µÃ¯Ãµ´¿ �¯½¿È ¯Ç¿È½µ ½µ¯ÉÃ¸ 3,87% »³» ³Ï¿¸Ã¸ 2,45% ³¾Ç¯ÃÇ¿»Ç³. £µ ³µ¾»»¯Ã ³Ä³½½¯Ã Ãµ 
µÃ¯Ãµ´¿ �¯½¿È Ã³Ä¯½µ»¾µ ÃÇµ´Ï¾ ÃÇ³»µÄÏÃ ¿ Ã¼¸»ÈÃ½ÏÃ ½µ Ã¿¼Ï ½»»Ä¯Ã ³¼¼³³¯Ã. £µ 
µÃ¯Ãµ´¿ �¿½¿Ï, ¸ ½Ï¾¸ ½µ³¯¼¸ µ»ÃÄ¿¯ »³Ç¿¯»É¾ ¯³»¾µ Ç¸ ´µ»³µÇ¯³ 1991-2001. £µ µÃ¯Ãµ´¿ 
�¿½¿Ï ¿ �¯½¿Ã ÃµÄ»¼³½³¯¾µ» Ç¿ 8,01% »³» Ãµ µÃ¯Ãµ´¿ ¨ώÄ³Ã Ç¿ 0,23%. 

£Ç¿ µÃÏ½µ¾¿ ÃÇ¯½³ Ã³Ä¿ÈÃ»¯·µÇ³» ¸ »³Ç³¾¿½¯ Ç¿È Ã¼¸»ÈÃ½¿Ï ÃÇ»Ã 3 �¸½¿Ç»»¯Ã �¾ÏÇ¸ÇµÃ 
Ç¿È �¯½¿È. 
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£¸³¯: ��£¤�¤ 

�Ä¯φ¸½³ 1.2: £¿Ã¿ÃÇ»³¯³ £¼¸»ÈÃ½»³»¯ �³Ç³¾¿½¯ 

�Ã¿¾ ³φ¿Ä¯ Ç¸¾ ¸¼»»»³»¯ ´»¯Ä»ÄÉÃ¸ ÃÇ¿ ´¯½¿ Ç³ Ã¿Ã¿ÃÇ¯ µ¯¾³» Ã³ÄÏ½¿»³ ½µ ³ÈÇ¯ Ãµ 
µÃ¯Ãµ´¿ ¨ώÄ³Ã »³» µÃ¯Ãµ´¿ �¿½¿Ï  »³» µ¯¾³» Ç³ µ¿¯Ã : 17,31% ³»³ ¸¼»»¯µÃ 0-14, 36,41% ³»³ 
¸¼»»¯µÃ 15-39, 27,95% ³»³ ¸¼»»¯µÃ 40-64 »³» 18,34% ³»³ ¸¼»»¯µÃ 65+ . £Ç¸¾ ÃÄώÇ¸ »¯Ã¸ 
»³Ç³Ç¯ÃÃµÇ³» ¼¿»ÃÏ¾ Ç¿ ´È¾³½»»Ï »¿½½¯Ç» (15-39) »³» ÃÇ¸ ´µÏÇµÄ¸ ¿» ¸¼»»¯µÃ 40-64. 

 

£¸³¯: ��£¤�¤ 

�Ä¯φ¸½³ 1.3: �¼»»»³»¯ �»¯Ä»ÄÉÃ¸ 

£Ï½φÉ¾³ ½µ Ç¿ ½¿ÄφÉÇ»»Ï µÃ¯Ãµ´¿ Ç¿È �¯½¿È Ç¿ 34,09% Ç¿È Ã¼¸»ÈÃ½¿Ï µ¯¾³» �ÃÏφ¿»Ç¿» 
�¸½¿Ç»»¿Ï , Ç¿ 16,87% �ÃÏφ¿»Ç¿» �µÈÇµÄ¿³¯»½»³Ã �»Ã³¯´µÈÃ¸Ã »³» Ç¿ 8,25% £ÇÈÇ»¿ÏÇ¿» 
¤Ä»Ç¿³¯»½»³Ã �»Ã³¯´µÈÃ¸Ã »³» �¯Ç¿Ç¿» �»´³»Ç¿Ä»»¿Ï ¯ �µÇ³ÃÇÈÇ»³»¿Ï ¤¯Ç¼¿È. ¤³ 
Ã¿Ã¿ÃÇ¯ ÇÉ¾ ³¾´Äώ¾ »³» ÇÉ¾ ³È¾³»»ώ¾ µ¯¾³» Ã³ÄÏ½¿»³ Ãµ »¯»µ µÃ¯Ãµ´¿. 
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£³Ä³»¯ÇÉ µÃ»ÃÈ¾¯ÃÇµÇ³» Ç¿ ´»¯³Ä³½½³ Ç¿È µÃ»Ã¯´¿È µ»Ã³¯´µÈÃ¸Ã Ç¿È �¯½¿È ÃÈ¾¿¼»»¯ 
³¼¼¯ »³» ÇÉÄ»Ã½¯¾¿ ³¾¯ »³Ç¸³¿Ä¯³ φÏ¼¿È [2]. 

£¸³¯: ��£¤�¤ 

�Ä¯φ¸½³ 1.4: �Ã¯Ãµ´¿ µ»Ã³¯´µÈÃ¸Ã 

1.2.3 �¼»½³Ç»»¯ ¨³Ä³»Ç¸Ä»ÃÇ»»¯ 

 £¸³¯: �. �¾. �. � 

�»»Ï¾³ 1.3: �¼»½³Ç»»¯Ã ·ώ¾µÃ Ç¸Ã �¼¼¯´³Ã 

£Ï½φÉ¾³ ½µ Ç¿¾ �³¾¿¾»Ã½Ï �¾µÄ³µ»³»¯Ã �ÃÏ´¿Ã¸Ã �Ç»Ä¯É¾ ( ��¾��) ¸ �¼¼¯´³ ÇÉÄ¯·µÇ³» Ãµ 
4 �¼»½³Ç»»¯Ã �ώ¾µÃ. �ÃÏ Ç¸¾ � Ç¸¾ »µÄ½ÏÇµÄ¸ ÃÇ¸¾ � Ç¸¾ ÈÈÇÄÏÇµÄ¸ ³¯Ãµ» ÇÉ¾ 
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³³»½¿¸½µÄώ¾ »¯Ä½³¾Ã¸Ã (���). � £µÄ»φµÄµ»³»¯ �¾ÏÇ¸Ç³ �Ä³»¼µ¯¿È »³» »³Ç' µÃ¯»Ç³Ã¸ ¿ 
�¯½¿Ã §³»ÃÇ¿Ï ³Ä¯Ã»¿¾Ç³» ÃÇ¸¾ �¼»½³Ç»»¯ �ώ¾¸ � ³φ¿Ï »³» Ç¿ »¼¯½³ Ç¿ÈÃ Ç³Ä³»Ç¸Ä¯·µÇ³» 
³ÃÏ ¯Ã»¿ÈÃ Çµ»½ώ¾µÃ »³» ´Ä¿ÃµÄ¯ »³¼¿»³¯Ä»³. 

�»³ Ç¿¾ �¯½¿ §³»ÃÇ¿Ï Ã¯Ä³½µ ´µ´¿½¯¾³ ³ÃÏ Ç¿¾ ½µÇµÉÄ¿¼¿³»»Ï ÃÇ³»½Ï £µÇÄ¿»µφ³¼¯¿È 
�¿»Äώ¾ ¿ ¿Ã¿¯¿Ã ³Ä¯Ã»µÇ³» Ãµ ÈÈÏ½µÇÄ¿ 54 m. � µÇ¯Ã»³ ³Ä¿ÇÏÃÇÉÃ¸ µ¯¾³» 419,1 mm »³» ¸ 
½¯Ã¸ µÇ¯Ã»³ »µÄ½¿»Ä³Ã¯³ ³»³ Ç¿ ¯Ç¿Ã 2018 µ¯¾³» 19,6 °C.  

£Ç¿¾ µÃÏ½µ¾¿ Ã¯¾³»³ µ½φ³¾¯·¿¾Ç³» Ã»¿ ³¾³¼ÈÇ»»¯ Ç³ »¼»½³Ç»»¯ ´µ´¿½¯¾³ ³»³ Ç¿ ¯Ç¿Ã 2018 

[3]. 

£¯¾³»³Ã 1.3: �¼»½³Ç»»¯ �µ´¿½¯¾³ (2018) 

 �µÄ½¿»Ä³Ã¯³  °C �Ä¿ÇÏÃÇÉÃ¸ ¤³ÇύÇ¸Ç³ �¾¯½¿È 

�¯¾µÃ �¯Ã¸ �¯Ã¸ �¯³»ÃÇ¸ �¯Ã¸ �¼¯Ç»ÃÇ¸ Mm km/h 

�³¾ 11,5 16,8 5,9 51,3 5,2 

§µ³ 12,8 17,7 8 59 4,7 

�³Ä 15 20,1 9,1 22,8 5,4 

�ÃÄ 18,7 25,9 11,1 0,2 4,4 

�¯» 22,6 28,7 16,5 14,8 5 

�¿È¾ 25 30,5 19,2 12,6 6,6 

�¿È¼ 28,3 34,1 21,8 0 6,1 

�È³ 27,6 33,6 20,7 0 5,7 

£µÃ 24,7 30,7 18,5 30,4 5,7 

 »Ç 20,1 26,2 15,1 18,4 4,5 

�¿µ 17 22,3 12,4 110,2 4,1 

�µ» 11,9 16,8 6,9 99,4 4,2 

�¯Ã¿Ã �Ä¿Ã 19,6 25,3 13,8 34,93 5,1 

£¸³¯: �»¾»»Ï �ÃÇµÄ¿Ã»¿Ãµ¯¿ �»¸¾ώ¾ 

£Ç¿ µÃÏ½µ¾¿ ³Ä¯φ¸½³ Ã³Ä¿ÈÃ»¯·¿¾Ç³» ¿µÇÉÄ»ÃÇ¯ ¿» ´»³»È½¯¾Ãµ»Ã ÇÉ¾ »µÄ½¿»Ä³Ã»ώ¾ 
(�¯Ã¸, �¯³»ÃÇ¸ »³» �¼¯Ç»ÃÇ¸).  
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£¸³¯: �»¾»»Ï �ÃÇµÄ¿Ã»¿Ãµ¯¿ �»¸¾ώ¾ 

�Ä¯φ¸½³ 1.5: �»³»È½¯¾Ãµ»Ã »µÄ½¿»Ä³Ã¯³Ã (2018) 

1.2.4 �µÉ½¿Äφ¿¼¿³»»¯ ¨³Ä³»Ç¸Ä»ÃÇ»»¯ 

  �¯½¿Ã §³»ÃÇ¿Ï ÃÏ½φÉ¾³ ½µ Ç¸¾ »³Ç³³Ä³φ¯ Ç¿È GEODATA [4] ³»³ Ç¿ 2000 »³Ç³¼³½³¯¾µ»  
411.118 ÃÇÄ¯½½³Ç³ ÏÃ¿È Ç¿ 56% µ¯¾³» �³¼¼»µÄ³¿Ï½µ¾µÃ µ»Ç¯Ãµ»Ã »³» ³³Ä³¾³Ã³ÏÃµ»Ã, Ç¿ 
21% �¿Ã»ÏÇ¿Ã¿» »³» Ç¿ 17% �¯Ã¸. �»´»»ÏÇµÄ³ ¿»  »»»Ã½¿¯ �¿»Äώ¾ »³» ¤È½Ã³»¯¿È 

´»³´Ä³½³Ç¯·¿È¾ Ã¸½³¾Ç»»Ï ÄÏ¼¿ ½µ Ã¿Ã¿ÃÇ¯ »³¼¼»µÄ³¿Ï½µ¾É¾ µ»Ç¯ÃµÉ¾ »³» 
³³Ä³¾³Ã³ÏÃµÉ¾ 40% »³» 44% ³¾Ç¯ÃÇ¿»Ç³. £Ç¿ »¿½½¯Ç» ÇÉ¾ ³¿Ã»¿ÇÏÃÉ¾ »ÈÄ¯³ÄÇ¿Ã µ¯¾³» ¿ 
¿»»»Ã½ÏÃ ÇÉ¾ �¿»Äώ¾ ½µ Ã¿Ã¿ÃÇÏ 70% »³» ÃÇ³ ´¯Ã¸ ¿ ¿»»»Ã½ÏÃ ¤È½Ã³»¯¿È ½µ Ã¿Ã¿ÃÇÏ 
44%. £È¾¿¼»»¯ Ãµ Ã¿Ã¿ÃÇÏ µ»Ç¯ÃµÉ¾ ¯Ç¿È½µ 44% ÃÇ»Ã �¿¯ÄµÃ, 18% ÃÇ¿ �³ÄÏ »³» 38% ÃÇ¿ 
¤È½Ã¯»». 

£Ç¿ �Ä¯φ¸½³ Ã³Ä¿ÈÃ»¯·¿¾Ç³» ¿» ÇÄ¯Ãµ»Ã ³¸Ã Ç¿ÈÃ �¯½¿È ³¾³¼ÈÇ»»ÏÇµÄ³. 

0

5

10

15

20

25

30

35

40

�³¾ §µ³ �³Ä �ÃÄ �¯» �¿È¾ �¿È¼ �È³ £µÃ  »Ç �¿µ �µ»

�µ
Ä½

¿»
Ä³

Ã¯
³ 
°C

�¯¾µÃ

�¯Ã¸

�¯Ã¸ �¯³»ÃÇ¸

�¯Ã¸ �¼¯Ç»ÃÇ¸



 

25 

 

 

£¸³¯: GEODATA(2000) 

�Ä¯φ¸½³ 1.6: ¨Ä¯Ãµ»Ã �¸Ã ÃÇ¿ �¯½¿ §³»ÃÇ¿ύ 

1.2.5 ¤¿½µ¯Ã  »»¿¾¿½»»¯Ã �Ä³ÃÇ¸Ä»ÏÇ¸Ç³Ã 

  �¯½¿Ã §³»ÃÇ¿Ï ´Ä³ÃÇ¸Ä»¿Ã¿»µ¯Ç³» »³Ç¯ »ÏÄ»¿ ¼Ï³¿ ÃÇ¿¾ £ÄÉÇ¿³µ¾¯ Ç¿½¯³ ( �µÉÄ³¯³, 
�Ç¸¾¿ÇÄ¿φ¯³, �¼»µ¯³ »³» �³Ã¿»¿½¯³) ½µ Ã¿Ã¿ÃÇÏ 41,89% »³» ³»¿¼¿È»µ¯ ¿ ¤Ä»Ç¿³µ¾¯Ã 
(�½ÃÏÄ»¿, �µÇ³φ¿Ä¯Ã, �Ã»»¿»¾É¾¯µÃ, ¤Ä³Ãµ·»»¯Ã ÃÈ¾³¼¼³³¯Ã, ¤¿ÈÄ»Ã½ÏÃ, »³» ¸ »Ä³Ç»»¯ 
½¯Ä»½¾³ ³»³ Ç¸¾ Ã³Ä³³É³¯ ¯È¼É¾ ³³³»ώ¾ Éφ¯¼»½É¾ ÃÇ¿ »¿»¾É¾»»Ï ÃÏ¾¿¼¿) ½µ Ã¿Ã¿ÃÇÏ 
44,74%.  �µÈÇµÄ¿³µ¾¯Ã Ç¿½¯³Ã (³³Ã¯·µÇ³» ÃÇ¸ ½µÇ³Ã¿¯¸Ã¸ ÇÉ¾ ÃÄώÇÉ¾ È¼ώ¾) µ¯¾³» ÇÄ¯Ç¿Ã 
½µ Ã¿Ã¿ÃÇÏ 13,37% [5]. 

  ÃÄÉÇ¿³µ¾¯Ã Ç¿½¯³Ã Ç¿È �¯½¿È Ãµ µÃ¯Ãµ´¿ £µÄ»φ¯Äµ»³Ã »³Ç³¼³½³¯¾µ» Ç¿ 11,19% »³» Ãµ 
µÃ¯Ãµ´¿ �¿½¿Ï Ç¿ 25,39%. ¤³ ÃÄ¿ËÏ¾Ç³ Ã¿È »³Ç³»¼µ¯¾¿È¾ Ç¸¾ Ç¿Ã»»¯ Ã³Ä³³É³¯ Ç¿È µ¯¾³» 
Ç¿ µ¼³»Ï¼³´¿, Ç³ ¿ÃÉÄ¿»¸ÃµÈÇ»»¯ »³» Ç³ ³³¼³»Ç¿»¿½»»¯ ÃÄ¿ËÏ¾Ç³. �Ã¯Ã¸Ã Ã³Ä¯³µÇ³» ½¯¼», 
»µÄ¯ »³» ½³¼¼¯ ÃÄ¿³¯ÇÉ¾ µ¾ώ ÃÏ½φÉ¾³ ½µ ÃÇ¿»Çµ¯³ Ç¸Ã �³Ä¿Ç»»¯Ã  »»¿¾¿½¯³Ã »³» 
�Ç¸¾»³ÇÄ»»¯Ã £µÄ»φµÄµ»³»¯Ã �¾ÏÇ¸Ç³Ã �Ä³»¼µ¯¿È (�Ã»Çµ»Ä¸Ã»³»Ï £ÄÏ³Ä³½½³ 2014-2019) 

Ã³Ä¯³¿¾Ç³» 3.800-19.400 ÇÏ¾¿» µ¼³»Ï¼³´¿È. 

�Ã¿¾ ³φ¿Ä¯ Ç¸¾ »Ç¸¾¿ÇÄ¿φ¯³ Ç¿ ·É»»Ï »µφ¯¼³»¿ Ç¿È �¯½¿È §³»ÃÇ¿Ï ÈÃ¿¼¿³¯·µÇ³» ÃÇ³ 
116.853 ·ώ³ ÏÃ¿È 81.141 µ¯¾³» ÃÄÏ³³Ç³, 35.582 ³¯³µÃ »³» 130 ³¿¿µ»´¯. 

  �µÈÇµÄ¿³µ¾¯Ã Ç¿½¯³Ã ´µ¾ µ¯¾³» ÇÏÃ¿ ³¾µÃÇÈ³½¯¾¿Ã ÏÃ¿ »³ ¯ÃÄµÃµ. £È³»µ¾ÇÄώ¾µ» Ç¿ 
½»»ÄÏÇµÄ¿ Ã¿Ã¿ÃÇÏ ÃÈ³»Ä»Ç»»¯ ½µ Ç¸¾ ÈÃÏ¼¿»Ã¸ ÇώÄ³. �³Ã¯·µÇ³» »ÈÄ¯ÉÃ ÃÇ¸¾ µÃµ¿µÄ³³Ã¯³ 
»³» ½µÇ³Ã¿¯¸Ã¸ ÇÉ¾ ÃÄ¿ËÏ¾ÇÉ¾ Ç¿È £ÄÉÇ¿³µ¾¿ÏÃ »³» ÃÇ¸¾ »³Ç³Ã»µÈ¯ ÃÄ¿ËÏ¾ÇÉ¾ »³» 
»´»³¯ÇµÄ³ Ã¼³ÃÇ»»ώ¾. £µÄ»¼³½³¯¾µ» »³Ç¯ »ÏÄ»¿ ¼Ï³¿ ½»»Ä¯Ã µÃ»Çµ»Ä¯Ãµ»Ã »³» 
ÃÈ¾µÇ³»Ä»Ã½¿ÏÃ ³»³ Ç¸¾ µÃµ¿µÄ³³Ã¯³ ³³Ä¿Ç»»ώ¾ ÃÄ¿ËÏ¾ÇÉ¾ (³³¼³»Ç¿»¿½»»¯ ÃÄ¿ËÏ¾Ç³, 
Ã³Ä³³É³¯ ÃÇ³φ¯´³Ã ».³). 
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  ¤Ä»Ç¿³µ¾¯Ã Ç¿½¯³Ã »³Ç³¼³½³¯¾µ» Ã¿¼Ï ½µ³¯¼¿ Ã¿Ã¿ÃÇÏ »³» Ãµ µÃ¯Ãµ´¿ �¯½¿È »³» Ãµ 
µÃ¯Ãµ´¿ £µÄ»φ¯Äµ»³Ã.   Ç¿ÈÄ»Ã½ÏÃ Ã¿È ÃµÄ»¼³½³¯¾µÇ³» Ãµ ³ÈÇÏ¾ Ç¿¾ Ç¿½¯³ Ã³¯·µ» 
Ã¸½³¾Ç»»Ï ÄÏ¼¿.  

£Ç³ Ã³Ä³»¯ÇÉ ³Ä³φ¯½³Ç³ Ã³Ä¿ÈÃ»¯·¿¾Ç³» Ã»¿ ³¾³¼ÈÇ»»¯ ¸ ¿»»¿¾¿½»»¯ ´Ä³ÃÇ¸Ä»ÏÇ¸Ç³ Ç¿È 
»³» ¸ µ¾³ÃÇÏ¼¸Ã¸ ÇÉ¾ »³Ç¿¯»É¾ Ç¿È �¯½¿È §³»ÃÇ¿Ï [5]. 

 

£¸³¯: ��£¤�¤ 

�Ä¯φ¸½³ 1.7: £¿Ã¿ÃÇ»³¯³ ¿»»¿¾¿½»»¯ ´Ä³ÃÇ¸Ä»ÏÇ¸Ç³ �¯½¿È §³»ÃÇ¿ύ 

 

£¸³¯: ��£¤�¤  

�Ä¯φ¸½³ 1.8: £¿Ã¿ÃÇ»³¯³ µÃ³³³µ¼½³Ç»»¯ »³Ç¯ÄÇ»Ã¸ �¯½¿È §³»ÃÇ¿ύ 

1.2.6 �¾µÄ³µ»³»¯ �³Ç¯ÃÇ³Ã¸ 

� ½¯Ã¸ ¸¼»³»¯ ³»Ç»¾¿³¿¼¯³ ³¾¯ÄÇµÇ³» ÃÇ³ 1.844 kWh/m2. �³Ç¯ Ç¿ ¯Ç¿Ã 2012 »³Ç³³Ä¯φ¸»³¾ 
φÉÇ¿³¿¼Ç³Ë»¯ ÃÈ¾´µ´µ½¯¾³ Ãµ Ç³½¸¼¯ Ç¯Ã¸ »³» ¿»»»³»¯ φÉÇ¿³¿¼Ç³Ë»¯ Ã³Ä³³Ï½µ¾¸Ã 
µ¾¯Ä³µ»³Ã 9.333,10 MWh »³» 1.193,67 MWh ³¾Ç¯ÃÇ¿»Ç³. 
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�ÃÏ Ç¿ 2006 ¯Çµ» ÃÈ¾´µ»µ¯ ³»¿¼»»Ï Ã¯Ä»¿ (7 �¾µ½¿³µ¾¾¯ÇÄ»µÃ 800 kW) µ³»³ÇµÃÇ¸½¯¾¸Ã 
»ÃÇÏ¿Ã 5,6 MW ½µ ÏÄ»¿ ¼µ»Ç¿ÈÄ³¯³Ã 5,25 MW »³» µÇ¯Ã»³Ã Ã³Ä³³Ï½µ¾¸Ã µ¾¯Ä³µ»³Ã 14.849,85 

MWh. 

1.3  Ä³³¾ÉÇ»»¯ �¯½³Ç³ 

¤¿ ÃÈ¾¿¼»»Ï »ÏÃÇ¿Ã ÇÉ¾ ´Ä¯ÃµÉ¾ Ã¿È ÃÄ¿¯»ÈÈµ ÏÃÇµÄ³ ³ÃÏ »³Ç³³Ä³φ¯ ÇÉ¾ µ¾µÄ³µ»³»ώ¾ 
»³Ç³¾³¼ώÃµÉ¾, ÇÉ¾ µ»Ã¿½Ãώ¾ ´»¿¿µ»´¯¿È Ç¿È ¯¾»Ä³»³ (CO2) ³¾¯ÄÇµÇ³» ÃÇ³ 66.539.098€. 
£»¿ ÃÈ³»µ»Ä»½¯¾³, ³»³ Ç»Ã ´Ä¯Ãµ»Ã Ã¿È »³ È¼¿Ã¿»¯Ãµ» ¿ �¯½¿Ã, Ç¿ »ÏÃÇ¿Ã ³¾¯ÄÇµÇ³» »³Ç¯ 
µ»Ç¯½¸Ã¸ ÃÇ¿ Ã¿ÃÏ ÇÉ¾ 6.357.702€, µ¾ώ ³»³ Ç³ ½¯ÇÄ³ Ã¿È ÃÄ¿³¼¯ÃµÇ³» ´Ä¯Ã¸ ³ÃÏ ÇÄ¯Ç¿ÈÃ, 
Ç¿ ³¾Ç¯ÃÇ¿»Ç¿ »ÏÃÇ¿Ã ³³³¯·µ» Ç³ 60.181.395€. 

� ÇÄ¸½³Ç¿´ÏÇ¸Ã¸ ÇÉ¾ ´Ä¯ÃµÉ¾ »³ ³¯¾µ» ÇÏÃ¿ ³ÃÏ ¯´»¿ÈÃ ÃÏÄ¿ÈÃ Ç¿È �¯½¿È »³» ³¾Ç¯ÃÇ¿»Ç³ 
ÇÉ¾ Ã¿¼»Çώ¾ ÏÃ¿ »³» ³ÃÏ ÇÄ¸½³Ç¿´¿Ç»»¯ ÃÄ¿³Ä¯½½³Ç³ ÃÄ¿µÄÇÏ½µ¾³ ³ÃÏ Ç¸¾ �ÈÄÉÃ³Ë»¯ 
�¾ÉÃ¸ (�££�, �¿¿»»¿¾¿½ώ �³Ç'¿¯»¿¾-½¯ÇÄ» 70% »³» ³ÃÏ ¯¼¼³ µ»¾»»¯ »³» µÈÄÉÃ³Ë»¯ 
»¿¾´Ï¼»³).  
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2. �Ã¿³Ä³φ¯ �»Ã¿½Ãώ¾ �¾³φ¿Ä¯Ã 

2.1 �µ»¿´¿¼¿³»»Ï £¼³¯Ã»¿ 

2.1.1  �Ç¿Ã �¾³φ¿Ä¯Ã 

 » ¿´¸³¯µÃ Ç¿È £È½φώ¾¿È ÇÉ¾ �¸½¯ÄÇÉ¾ ÃÄ¿Çµ¯¾¿È¾ ÉÃ ¯Ç¿Ã ³¾³φ¿Ä¯Ã Ç¿ 1990 ³»³ Ç¸ 
´¸½»¿ÈÄ³¯³ Ç¿È �Ã¿·È³¯¿È �¾¯Ä³µ»³Ã »³» Ç¸ ½µÇ¯Ãµ»Ç³ µ¿³³É³¯ Ç¿È �Ã¿·È³¯¿È ÇÉ¾ 
µ»Ã¿½Ãώ¾ ³¾³φ¿Ä¯Ã. £µ ÃµÄ¯ÃÇÉÃ¸ Ï½ÉÃ ÏÃ¿È Ç³ ´µ´¿½¯¾³ ³»³ Ç¿ ÃÈ³»µ»Ä»½¯¾¿ ¯Ç¿Ã 
µ¯¾³» µ¼¼»Ã¯ ½Ã¿Äµ¯ ÉÃ ¯Ç¿Ã ³¾³φ¿Ä¯Ã ¾³ »µÉÄ¸»µ¯ Ç¿ »¿¾Ç»¾ÏÇµÄ¿ ¯Ç¿Ã ÃÇ¿ ³ÄÇ»»¯ 
ÃÄ¿Çµ»¾Ï½µ¾¿, ³»³ Ç¿ ¿Ã¿¯¿ »³»¯ÃÇ³Ç³» ´È¾³Ç¯ ¸ ÃÈ¼¼¿³¯ µÃ³Ä»ώ¾ »³» ³¿»ÏÃ»ÃÇÉ¾ 
´µ´¿½¯¾É¾. 

�»³ Ç¿¾ �³¼¼»»Ä³Ç»»Ï �¯½¿ §³»ÃÇ¿Ï Ç¿ Ã¼¸Ã»¯ÃÇµÄ¿ ¯Ç¿Ã ÃÇ¿ 1990 ½µ Ç³ Ã¼¸Ã»¯ÃÇµÄ³ »³» 
Ã»¿ ³¿»Ï¼¿³³ ÃÇ¿»Çµ¯³ »µÉÄ¯»¸»µ Ç¿ 2012, Ç¿ ¿Ã¿¯¿ ¿Ä¯ÃÇ¸»µ ÉÃ ¯Ç¿Ã ³¾³φ¿Ä¯Ã [6]. 

2.1.2 ¤¿½µ¯Ã �µ¼¯Ç¸Ã 

 » Ç¿½µ¯Ã Ã¿È µ¿µÇ¯Ã»¸»³¾ ÃÇµÇ»»¯ ½µ Ç¸¾ »³Ç³¾¯¼ÉÃ¸ µ¾¯Ä³µ»³Ã ÃµÄ»¯Ç¿¾Ç³» ÃÇ»Ã µ¿¯Ã 
»³Ç¸³¿Ä¯µÃ: 

1. �³Ä¿Ç»»ÏÃ Ç¿½¯³Ã 

• �µÉÄ³¯³ 

• �Ç¸¾¿ÇÄ¿φ¯³ 

2. �Ç¯Ä»³, �¿¿Ã¼»Ã½ÏÃ/�³»³Ç³ÃÇ¯Ãµ»Ã »³» �»¿½¸Ç³¾¯³ 

• �¸½¿Ç»»¯ �Ç¯Ä»³, µ¿¿Ã¼»Ã½ÏÃ »³» µ³»³Ç³ÃÇ¯Ãµ»Ã 

• �¸½¿Ç»»ÏÃ §ÉÇ»Ã½ÏÃ 

• �³Ç¿»»¯µÃ 

• �Ç¯Ä»³, µ¿¿Ã¼»Ã½ÏÃ »³» µ³»³Ç³ÃÇ¯Ãµ»Ã ÇÄ»Ç¿³µ¾¿ÏÃ Ç¿½¯³ (´µ¾ ÃµÄ»¼³½³¯¾µ» 
´¸½¿Ç»»¯ »Ç¯Ä»³) 

3. �µÇ³φ¿Ä¯Ã 

• �¸½¿Ç»»ÏÃ ÃÇÏ¼¿Ã 

• �¸½ÏÃ»µÃ ½µÇ³φ¿Ä¯Ã 

• �´»ÉÇ»»¯Ã »³» µ½Ã¿Ä»»¯Ã ½µÇ³φ¿Ä¯Ã 

 » Ç¿½µ¯Ã Ã¿È »³ ³¾³¼È»¿Ï¾ Ã³Ä³»¯ÇÉ ³φ¿Ä¿Ï¾ Ç»Ã »³Ç³¾³¼ώÃµ»Ã  »»»³»¿Ï, �¸½¿Ç»»¿Ï 
»³» ¤Ä»Ç¿³µ¾¿ÏÃ ¤¿½¯³. £³Ä¯¼¼¸¼³ »³ Ã³Ä³Çµ»µ¯ »³» ¿ �³Ä¿Ç»»ÏÃ Ç¿½¯³Ã ¿ ¿Ã¿¯¿Ã Ã³¯·µ» 
Ã¸½³¾Ç»»Ï ÄÏ¼¿ ¼Ï³É Ç¿È ³³Ä¿Ç»»¿Ï Ç³Ä³»Ç¯Ä³ Ç¿È �¯½¿È. �Ã¿¾ ³φ¿Ä¯ Ç¿ ³»¿½¸Ç³¾»»Ï 
Ç¿½¯³ ´µ¾ »³ ³¯¾µ» ÃµÄ³»Ç¯ÄÉ ³¾¯¼ÈÃ¸ ¼Ï³É Ç¸Ã ´ÈÃ»¿¼¯³Ã ÃÈ¼¼¿³¯Ã ´µ´¿½¯¾É¾. 
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2.1.3 �µ»¿´¿¼¿³¯³ 

�»³ Ç¸ ´¸½»¿ÈÄ³¯³ ÇÉ¾ �Ã¿·È³¯É¾ �¾µÄ³µ»³»¯Ã �³Ç³¾¯¼ÉÃ¸Ã »³» �»Ã¿½Ãώ¾ CO2 ¯ÃÄµÃµ ¾³ 
ÃÈ¼¼µÇ»¿Ï¾ ´µ´¿½¯¾³ »³» Ã¼¸Ä¿φ¿Ä¯µÃ ³ÃÏ ³¿»ÏÃ»ÃÇµÃ Ã¸³¯Ã. £µ Ã¿¼¼¯Ã ÃµÄ»ÃÇώÃµ»Ã ¸ 
ÃÈ¼¼¿³¯ ´µ´¿½¯¾É¾ ¯Ç³¾ Ãµ µÃ¯Ãµ´¿ �¿½¿Ï ¿ÃÏÇµ ³»³ ¾³ ³¯¾µ» ¸ ½µÇ³ÇÄ¿Ã¯ Ãµ µÃ¯Ãµ´¿ 
�¯½¿È ÇÄ¸Ã»½¿Ã¿»¯»¸»³¾ ÃÄ¿Ãµ³³»ÃÇ»»¯Ã ½¯»¿´¿». £³Ä³»¯ÇÉ Ã³Ä¿ÈÃ»¯·¿¾Ç³» »¯Ã¿»µÃ 
³¾³³É³¯Ã Ã¿È ÇÄ¸Ã»½¿Ã¿»¯»¸»³¾ »³»ώÃ »³» ¿ Ã¯¾³»³Ã ½µ Ç¿ÈÃ ´µ¯»ÇµÃ µ¾µÄ³µ»³»ώ¾ 
½µÇ³ÇÄ¿Ãώ¾: 

£¯¾³»³Ã 2.1: �µ´¿½¯¾³ 

 

£µÄ»φµÄµ»³»¯ 
�¾ÏÇ¸Ç³ 

�Ä³»¼µ¯¿È 

�¯½¿Ã §³»ÃÇ¿ύ 
£¿Ã¿ÃÇÏ �¯½¿È µÃ¯ Ç¿È 

�¿½¿ύ 

£¼¸»ÈÃ½ÏÃ 305.490 24.466 8,01% 

�»Ç¯Ãµ»Ã 
(ÃÇÄ¯½½³Ç³) 2.641.000 412.740 15,63% 

�³¾¿¾»»¯Ã 
�³Ç¿»»¯µÃ 

176.068 14.106 8,01% 

�³Ç¿»»¿ύ½µ¾µÃ 
�³Ç¿»»¯µÃ 

116.990 8.960 7,66% 

�³¼¼»µÄ³¿ύ½µ¾µÃ 
µ»Ç¯Ãµ»Ã 

(ÃÇÄ¯½½³Ç³) 
275.417,49 38.006,04 13,80% 

   £¸³¯: ��£¤�¤,  £���£�, 

Google Maps 

£¯¾³»³Ã 2.2: �µ¯»ÇµÃ µ¾µÄ³µ»³»¯Ã ½µÇ³ÇÄ¿Ã¯Ã »³ÈÃ¯½É¾ 

�µ¾·¯¾¸ (KWh/lt) £µÇÄ¯¼³»¿(KWh/lt) 
9,2 10 

£¸³¯: £Ï½φÉ¾¿ ÇÉ¾ �¸½¯ÄÇÉ¾ 

2.2 £È¼¼¿³¯ �µ´¿½¯¾É¾ 

�»³ Ç¸ ÃÈ¼¼¿³¯ ÇÉ¾ ´µ´¿½¯¾É¾ ÇÄ¸Ã»½¿Ã¿»¯»¸»³¾ ¿» µ¿¯Ã ³¿»ÏÃ»ÃÇµÃ Ã¸³¯Ã: 

• �¼¼¸¾»»¯ £Ç³Ç»ÃÇ»»¯ �ÄÇ¯ (��£¤�¤) 
• Google Maps 

•  Ä³³¾»Ã½ÏÃ £¼¸ÄÉ½ώ¾ »³» �¼¯³Ç¿È �¿»¾¿Ç»»ώ¾ �¾»ÃÇÏÃµÉ¾ £Ä¿Ã³¾³Ç¿¼»Ã½¿Ï »³» 
�³³È¯ÃµÉ¾ ( £���£�) 

• �»¾»»Ï ¤ÈÃ¿³Ä³φµ¯¿ 

• �¤�� �Ä³»¼µ¯¿È 

• �»³Çµ»Ä»ÃÇ¯Ã �¼¼¸¾»»¿Ï �»»ÇÏ¿È �»³¾¿½¯Ã �¼µ»ÇÄ»»¯Ã �¾¯Ä³µ»³Ã (������) 
• ¤È»½»ÃÇ»»¯ �ÄÇ¯ �¾¯Ä³µ»³Ã (¤��) 
• �Ã»Çµ»Ä¸Ã»³»Ï £ÄÏ³Ä³½½³ 2014-2019 �¯½¿È §³»ÃÇ¿Ï 
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• £��� �¯½¿È §³»ÃÇ¿Ï 2012 

2.2.1 £��� �¯½¿È §³»ÃÇ¿ύ 2012 

�ÃÏ Ç¿ ¯´¸ ÈÃ¯ÄÇ¿¾ £��� ³¾Ç¼¯»¸»³¾ ´µ´¿½¯¾³ Ã¿È ³φ¿Ä¿ÏÃ³¾ Ç¸¾ »³Ç³¾¯¼ÉÃ¸ 
¸¼µ»ÇÄ»»¯Ã µ¾¯Ä³µ»³Ã, ÃµÇÄµ¼³¯¿È »¯Ä½³¾Ã¸Ã »³» »³ÈÃ¯½¿È »¯¾¸Ã¸Ã (ÃµÇÄµ¼³¯¿È diesel »³» 
³µ¾·¯¾¸Ã) Ã¿È »³Ç³¾¯¼ÉÃ³¾ Ç³ »Ç¯Ä»³ Ç¿È �¯½¿È (´¸½¿Ç»»¯ »Ç¯Ä»³, ´¸½¿Ç»»¯Ã 
µ³»³Ç³ÃÇ¯Ãµ»Ã), ¿ φÉÇ»Ã½ÏÃ ÇÉ¾ ¿´ώ¾ »³» Ç³ ¿Ç¯½³Ç³ Ã¿È ÈÃ¯³¿¾Ç³» ÃÇ¿¾ �¯½¿. 

2.2.2 �Ã»Çµ»Ä¸Ã»³»Ï £ÄÏ³Ä³½½³ 2014-2019 �¯½¿È §³»ÃÇ¿ύ 

�ÃÏ Ç¿ ÃÄÏ³Ä³½½³ Ç¿È �¯½¿È ³¾Ç¼¯»¸»³¾ ´µ´¿½¯¾³ Ã¿È ³φ¿Ä¿ÏÃ³¾ Ç¸¾ »³Ç³³Ä³φ¯ Ç¿È 
·É»»¿Ï »µφ³¼³¯¿È Ç¿È �¯½¿È. 

2.2.3 �¿ÉÇµÄ»»¿¯ §¿Äµ¯Ã 

 » Ã¼¸Ä¿φ¿Ä¯µÃ Ã¿È ³¾Ç¼¯»¸»³¾ ³ÃÏ Ç¿ÈÃ ÈÃÏ¼¿»Ã¿ÈÃ ÃÈ¾´¯Ã½¿ÈÃ »µÉÄ¿Ï¾Ç³» 
Ã¼¸Ä¿φ¿Ä¯µÃ µ¿ÉÇµÄ»»ώ¾ φ¿Ä¯É¾ ´»ÏÇ» ¿ �¯½¿Ã ´µ¾ ¯Çµ» ¯½µÃ¸ ÃÄÏÃ³³Ã¸.  » µ¿ÉÇµÄ»»¿¯ 
§¿Äµ¯Ã µ¯¾³» ¿» µ¿¯Ã: 

• ��£¤�¤: �´ώ ³¾Ç¼¯»¸»³¾ ´µ´¿½¯¾³ ÃÇµÇ»»¯ ½µ Ç³ »Ç¯Ä»³, Ç»Ã »³Ç¿»»¯µÃ, Ç¿¾ Ã¼¸»ÈÃ½Ï, 
Ç³ Ç³Ä³»Ç¸Ä»ÃÇ»»¯ ÇÉ¾ »³Ç¿»»»ώ¾ »³» ÇÉ¾ ¾¿»»¿»ÈÄ»ώ¾, Ç¸¾ »³Ç¿Ç¯ ÇÉ¾ ¿Ç¸½¯ÇÉ¾ »³» 
Ç»Ã »³Ç³¾³¼ώÃµ»Ã ÃµÇÄµ¼³Ë»ώ¾ »³» ¸¼µ»ÇÄ»»¯Ã µ¾¯Ä³µ»³Ã. 

• Google Maps: �ÃÏ Ç¸¾ »ÃÇ¿Ãµ¼¯´³ ÇÉ¾ ¨³ÄÇώ¾ Ç¸Ã Google ½µÇÄ¯»¸»³¾ ¿» Ç»¼»¿½µÇÄ»»¯Ã 
³Ã¿ÃÇ¯Ãµ»Ã Ã¿È »³Ç¯³Ä³È³¾ ¿» ´¸½ÏÃ»µÃ ½µÇ³φ¿Ä¯Ã µ¾ÇÏÃ �¿½¿Ï »³» µ¾ÇÏÃ �¯½¿È. 

•  £���£�: £Ç¸ »ÃÇ¿Ãµ¼¯´³ Ç¿È  Ä³³¾»Ã½¿Ï »³Ç³³Ä¯φ¸»³¾ Ç³ µ¯´¸ »³» ¿» µ»Ç¯Ãµ»Ã ÇÉ¾ 
»³¼¼»µÄ³¯Ã»½É¾ µ´³φώ¾ Ç¿È �¿½¿Ï »³» Ç¿È �¯½¿È. 

• �»¾»»Ï ¤ÈÃ¿³Ä³φµ¯¿: �ÃÏ Ç¸ Ãµ¼¯´³ Ç¿È �»¾»»¿Ï ¤ÈÃ¿³Ä³φµ¯¿È ÇÄ¸Ã»½¿Ã¿»¯»¸»³¾ 
§�� Ç³ ¿Ã¿¯³ ÃµÄ»µ¯Ç³¾ ÃÈ¾Çµ¼µÃÇ¯Ã ³»³ Ç¸¾ »³Ç³¾¯¼ÉÃ¸ ÃµÇÄµ¼³¯¿È ÃÇ¸ ³µÉÄ³¯³ »³» 
Ç¸¾ »Ç¸¾¿ÇÄ¿φ¯³. 

• �¤�� �Ä³»¼µ¯¿È: �ÃÏ Ç¸¾ »ÃÇ¿Ãµ¼¯´³ Ç¿È �¤�� ³¾Ç¼¯»¸»³¾ ¿» ´»³´Ä¿½¯Ã »³»  ¸ 
ÃÈÇ¾ÏÇ¸Ç³ ÇÉ¾ ¼µÉφ¿Äµ»³»ώ¾ ³Ä³½½ώ¾ Ã¿È µ»Çµ¼¿Ï¾Ç³» µ¾ÇÏÃ ¿Ä¯É¾ Ç¿È �¯½¿È. 

• ������: �´ώ ³¾Ç¼¯»¸»³¾ ´µ´¿½¯¾³ ÃÇµÇ»»¯ ½µ Ç³ µ¾ ¼µ»Ç¿ÈÄ³¯³ �£� »³Ç¯ Ç¿ ¯Ç¿Ã 
³¾³φ¿Ä¯Ã. 

• ¤��: �ÃÏ Ç¸¾ »ÃÇ¿Ãµ¼¯´³ ÇÉ¾ Ç³ÄÇώ¾ Ç¸Ã ¤�� »³Ç³³Ä¯φ¸»³¾ Ç³ ³»¿¼»»¯ Ã¯Ä»³ Ç¸Ã Ã¿È 
³Ä¯Ã»¿¾Ç³» µ¾ÇÏÃ ¿Ä¯É¾ Ç¿È �¯½¿È. 



 

32 

 

2.3 �¾µÄ³µ»³»¯ �µ´¿½¯¾³ 

2.3.1 �³Ä¿Ç»»ÏÃ ¤¿½¯³Ã 

2.3.1.1 �µÉÄ³¯³ 

�¼µ»ÇÄ»»¯ �¾¯Ä³µ»³ ÃÇ¸ ³µÉÄ³¯³ 

£Ç¸ �µÉÄ³¯³ »³Ç³¾³¼ώ¾µÇ³» ¯¾³ Ã¿Ã¿ÃÇÏ �¼µ»ÇÄ»»¯Ã �¾¯Ä³µ»³Ã ³ÃÏ »´»ÉÇ»»¯Ã 
µ³»³Ç³ÃÇ¯Ãµ»Ã ÏÃÉÃ ³¾Ç¼»¿ÃÇ¯Ã»³. � Ç»½¯ ÃÄ¿¯¼»µ ³ÃÏ Ç³ ´µ´¿½¯¾³ Ç¸Ã ��£¤�¤ 2012 Ãµ 
µÃ¯Ãµ´¿ �¿½¿Ï [2] »³» ¯Ãµ»Ç³ ¯³»¾µ ³¾³³É³¯ ³¯Ãµ» ÇÉ¾ »³¼¼»µÄ³¿Ï½µ¾É¾ µ»Ç¯ÃµÉ¾ [7] ¿» 
¿Ã¿¯µÃ ½µ ½¯³ »µώÄ¸Ã¸ Ã³Ä³½¯¾¿È¾ ÃÇ³»µÄ¯Ã ½µÇ¯ ³ÃÏ Ç¸¾ Çµ¼µÈÇ³¯³ »³Ç³³Ä³φ¯ Ç¿È 
 £���£� ³»³ Ç¿ 2010. £Ä¿¯»ÈÈµ ÃÉÃ ³»³ Ç¿ 2012 ¿ �¯½¿Ã §³»ÃÇ¿Ï »³Ç³¾¯¼ÉÃµ 10.755,75 

Mwh �¼µ»ÇÄ»»¯Ã �¾¯Ä³µ»³Ã ³»³ Ç¸ ³µÉÄ³¯³. 

£¯¾³»³Ã 2.3: �¼µ»ÇÄ»»¯ �¾¯Ä³µ»³ ÃÇ¸ ³µÉÄ³¯³ (2012) 

 

£µÇÄ¯¼³»¿ �¯¾¸Ã¸Ã ÃÇ¸ ³µÉÄ³¯³ 

£Ç¸ ³µÉÄ³¯³ ³»³ Ç¸ ÃÈ³»¿½»´¯, Ç¿ ÏÄ³É½³ »³» Ç¸ ¼¯Ã³¾Ã¸ ÇÉ¾ »³¼¼»µÄ³µ»ώ¾ 
ÇÄ¸Ã»½¿Ã¿»¿Ï¾Ç³» ³µÉÄ³»»¯ ½¸Ç³¾¯½³Ç³ Ç³ ¿Ã¿¯³ »³Ç³¾³¼ώ¾¿È¾ ÃµÇÄ¯¼³»¿ »¯¾¸Ã¸Ã 
(diesel). �»³ Ç¿¾ ÈÃ¿¼¿³»Ã½Ï Ç¸Ã »³Ç³¾¯¼ÉÃ¸Ã ³¾³·¸Ç¯»¸»³¾ »³» »³Ç³³Ä¯φ¸»³¾ ¿» µ»Ç¯Ãµ»Ã 
³¾¯ µ¯´¿Ã »³¼¼»¯Ä³µ»³Ã [7]. �ÃÉÃ φ³¯¾µÇ³» ÃÇ¿ µÃÏ½µ¾¿ ³Ä¯φ¸½³ ¿» �¼³»ώ¾µÃ (´»Ã¼¯Ã 
»³ÇµÏ»È¾Ã¸Ã, Ã³Ä³³É³¯ µÃ»ÇÄ³Ã¯·»³Ã µ¼»¯Ã »³» Ã³Ä³³É³¯ µ¼³»Ï¼³´¿È ) »³Ç³¼³½³¯¾¿È¾ 
Ç¸¾ ½µ³³¼ÏÇµÄ¸ ¯»Ç³Ã¸ ½µ Ã¿Ã¿ÃÇÏ 83% »³» 31.607,79 ÃÇÄ¯½½³Ç³ Ãµ ÃÏ¾¿¼¿ 38.006,04 

ÃÇÄµ½½¯ÇÉ¾ 

  
�³Ç³¾¯¼ÉÃ¸ �.� 

(MWh) 

�³¼¼»µÄ³¯Ã»½µÃ �»Ç¯Ãµ»Ã 
(ÃÇÄ¯½½³Ç³) 

£µÄ»φµÄµ»³»¯ 
�¾ÏÇ¸Ç³ 

�Ä³»¼µ¯¿È 

77.943 275.417,49 

�¯½¿Ã §³»ÃÇ¿ύ  10.755,75 38.006,04 

£¸³¯: ��£¤�¤,  £���£� 
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£¸³¯:  £���£� 

�Ä¯φ¸½³ 2.1: £¿Ã¿ÃÇ»³¯³ »³Ç³¾¿½¯ »³¼¼»µÄ³¿ύ½µ¾É¾ µ»Ç¯ÃµÉ¾ �¯½¿È §³»ÃÇ¿ύ (2012) 

£Ç¿¾ µÃÏ½µ¾¿ Ã¯¾³»³ Ã³Ä¿ÈÃ»¯·¿¾Ç³» ¿» µ»Ç¯Ãµ»Ã »³» ¸ �³Ç³¾¯¼ÉÃ¸ £µÇÄµ¼³¯¿È ÇÉ¾ 
»³¼¼»µÄ³µ»ώ¾, ¸ ¿Ã¿¯³ ÃÄ¿¯»ÈÈµ ³ÃÏ Ç¸¾ »³Ç³¾¯¼ÉÃ¸ »¯»µ µ¯´¿ÈÃ »³¼¼»¯Ä³µ»³Ã ³¾¯ ¼¯ÇÄ¿ 
ÃµÇÄµ¼³¯¿È [8]. £È¾¿¼»»¯ ¯Ç¿È½µ ³»³ Ç¸ ³µÉÄ³¯³ 4.042,03 MWh diesel. £Ç¿ £³Ä¯ÄÇ¸½³ � 
´»³Ç¯»µÇ³» ³¾³¼ÈÇ»»ÏÃ Ã¯¾³»³Ã ½µ Ç»Ã »³¼¼»¯Ä³µ»µÃ »³» Ç»Ã »³Ç³¾³¼ώÃµ»Ã ³¾¯ µ¯´¿Ã. 

£¯¾³»³Ã 2.4: :£µÇÄ¯¼³»¿ �¯¾¸Ã¸Ã ÃÇ¸ ³µÉÄ³¯³ (2012) 

�¯´¿Ã �³¼¼»¯Ä³µ»³Ã �»Ç¯Ãµ»Ã (£ÇÄ¯½½³Ç³) £È¾Çµ¼µÃÇ¯Ã (lt/ÃÇÄ¯½½³) 
�³Ç³¾¯¼ÉÃ¸ 
£µÇÄµ¼³¯¿È 

(MWh) 

�³ÄÃ¿¯ ½µ �¯¼Èφ¿Ã 211,08 3,60 7,60 

�¿½½¯¾³ ¯¾»¸ »µÄ½¿»¸Ã¯¿È 1,26 3,60 0,05 

£³Ä³´¿Ã»³»¿¯ �¼³»ώ¾µÃ ÃÇ³ ½»»Ä¯ 
¾¸Ã»¯ Ç¿È �»³³¯¿È 

0,10 6,00 0,01 

�¯¼»-�»Ç¯Ãµ»Ã ½µ ½µ¼¯ÃÃ»³ 8,62 8,00 0,69 

�¾»¿»¿½»»¯Ã �³¼¼»¯Ä³µ»µÃ 3,04 8,33 0,25 

 ÃÃÄ»¿µ»´¯ 293,81 8,70 25,56 

�¼³»ώ¾µÃ ³»³ Ã³Ä³³É³¯ 
�¼³»Ï¼³´¿È 

23.746,68 9,00 2.137,20 

�¼³»ώ¾µÃ �»Ã¼¯Ã �³ÇµÏ»È¾Ã¸Ã 7.830,74 11,00 861,38 

�µ¾´Äώ´µ»Ã �³¼¼»¯Ä³µ»µÃ (¤¿´»¯Ã) 7,14 11,00 0,79 

£ÄÉÇµË¾¿ÏÇ¿» £ÃÏÄ¿» 3,01 11,60 0,35 

�¾»¿» »³» »³¼¼ÉÃ»ÃÇ»»¯ φÈÇ¯ 
»µÄ½¿»¸Ã¯¿È 

0,99 12,50 0,12 

�½Ãµ¼ώ¾µÃ 175,52 13,00 22,82 

�½Ãµ¼ώ¾µÃ ³»³ Ã³Ä³³É³¯ ¿¯¾¿È 
ÃÇ³ ½»»Ä¯ ¾¸Ã»¯ Ç¿È �»³³¯¿È 

5,02 13,90 0,70 

�½Ãµ¼ώ¾µÃ �¾³´»¯Ä»ÄÉÃ¸ 1,93 14,40 0,28 

�¼³»ώ¾µÃ
83%

�»¯φ¿Ä³ £»Ç¸Ä¯
8%

�½Ãµ¼ώ¾µÃ ³»³ 
£³Ä³³É³¯  ¯¾¿È

0,44%

£Ç³φ¯´µÃ
3%

�¸ÃµÈÇ»»¯ 
(£Ï¾¿¼¿)

4%

�¼¼µÃ �³Ç¸³¿Ä¯µÃ
2%
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£Ç³φ¯´³ 954,54 14,40 137,45 

�É¿ÇÄ¿φ¯Ã 296,83 15,50 46,01 

�¿»Ã¯ £»Ç¸Ä¯ 2.833,34 15,50 439,17 

�¿»Ã¯ �ÃÃµÄ»´¿µ»´¯ 22,12 17,50 3,87 

�ÃÃµÄ»´¿µ»´¯ ÃÄ¿Ã ½µÇ³Ã¿¯¸Ã¸ 5,16 18,00 0,93 

�¸ÃµÈÇ»»¯ �³»Ä¯Ã �»¯Ä»µ»³Ã 1.457,26 20,50 298,74 

�µ¾´Äώ´µ»Ã �³¼¼»¯Ä³µ»µÃ (�Ç¼³´»¯Ã) 0,49 21,00 0,10 

�¼³»ώ¾µÃ ³»³ Ã³Ä³³É³¯ 
�Ã»ÇÄ³Ã¯·»³Ã �¼»¯Ã 

30,27 20,00 6,05 

�¸ÃµÈÇ»»¯ ¥ÃÏ �¯¼ÈÈ¸ 111,45 30,00 33,43 

£»Ç¯Ä» Ã»¼¸ÄÏ 5,63 16,00 0,90 

£ύ¾¿¼¿ 38.006,04   4.024,45 

£¸³¯:  £���£�, �»¾»»Ï ¤ÈÃ¿³Ä³φµ¯¿ 

£Ç¿ µÃÏ½µ¾¿ ³Ä¯φ¸½³ φ³¯¾µÇ³» ÃÉÃ ¿» µ¼³»ώ¾µÃ ³Ã³»Ç¿Ï¾ Ç¸ ½µ³³¼ÏÇµÄ¸ Ã¿ÃÏÇ¸Ç³ 
ÃµÇÄµ¼³¯¿È diesel: 

£¸³¯:  £���£�, �»¾»»Ï ¤ÈÃ¿³Ä³φµ¯¿ 

�Ä¯φ¸½³ 2.2: �³Ç³¾¯¼ÉÃ¸ diesel ³¾¯ »³¼¼»¯Ä³µ»³ (2012) 

�µ¾·¯¾¸ ÃÇ¸ ³µÉÄ³¯³ 

£Ç¸ �µÉÄ³¯³ ÇÄ¸Ã»½¿Ã¿»¿Ï¾Ç³» µÃ¯Ã¸Ã ½¸Ç³¾¯½³Ç³ ³»³ »¼¯´µ½³ »³» ³»³ ÃÈ³»¿½»´¯ Ç³ 
¿Ã¿¯³ »³Ç³¾³¼ώ¾¿È¾ ³µ¾·¯¾¸. £³Ä³Ç¸Äµ¯Ç³» ÃÉÃ Ç¿ 83,17% ÇÉ¾ »³¼¼»µÄ³µ»ώ¾ µ¯¾³» 
µ¼³»ώ¾µÃ.  ÃÏÇµ ³»³ Ç¸¾ ÃÈ³»¿½»´¯ ÇÉ¾ »³ÄÃώ¾ »³» Ç¿ »¼¯´µ½³ ÇÉ¾ µ¼³»Ï´µ¾ÇÄÉ¾ 
»³Ç³¾³¼ώ¾µÇ³»: 

• 0,18673 lt ³Ã¼¯Ã ³µ¾·¯¾¸Ã ³¾¯ ´¯¾ÇÄ¿ ³»³ ½¸Ç³¾»»Ï »¼¯´µ½³  
• 21,16986 lt ³Ã¼¯Ã ³µ¾·¯¾¸Ã ³¾¯ ÇÏ¾¿ ÃÈ¼¼µ³Ï½µ¾¿È µ¼³»¿»¯ÄÃ¿È ³»³ Ç¸¾ ÃÈ¼¼¿³¯ µ¾ÏÃ 

ÇÏ¾¿È »³ÄÃ¿Ï µ¼»¯Ã (8 ώÄµÃ) ½µ ½¸Ç³¾¿»¯¾¸Ç³ µÄ³³¼µ¯³. 
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�Ã¯Ã¸Ã »µÉÄ¯»¸»µ ÃÉÃ ÃÇ¿ 85% ÇÉ¾ µ¼³»¿»³¼¼»µÄ³µ»ώ¾ ÇÄ¸Ã»½¿Ã¿»¿Ï¾Ç³» ½¸Ç³¾¿»¯¾¸Ç³ 
µÄ³³¼µ¯³ ³»³ Ç¿ »¼¯´µ½³ »³» Ç¸ ÃÈ¼¼¿³¯ Ç¿È »³ÄÃ¿Ï ¿ÃÏÇµ »³» ÃÄ¿»ÏÃÇµ» ¿ Ã³Ä³»¯ÇÉ 
Ã¯¾³»³Ã [9][10]: 

£¯¾³»³Ã 2.5: �³Ç³¾¯¼ÉÃ¸ ³µ¾·¯¾¸Ã Ãµ µ»Ç¯Ãµ»Ã µ¼³»¿Ã¿»¯Ã»½¸Ã µ¼»¯Ã (2012) 

�Ä»»½ÏÃ 
�¼³»Ï´µ¾ÇÄÉ

¾ 

£¿ÃÏÇ¸Ç³ 
�³ÄÃ¿ύ (kg) 

�µ¾·¯¾¸ �»³ 
»¼¯´µ½³ (lt) 

�µ¾·¯¾¸ ³»³ 
£È³»¿½»´¯ (lt) 

£ύ¾¿¼¿ 
�µ¾·¯¾¸Ã 

(lt) 

�µ¾·¯¾¸ 
(MWh) 

474.934 9.498.671 75.381,69 170.922,71 246.304,40 2.266,00 

£¸³¯: ¨Ä»ÃÇÏφ¸Ã �¿ÄÉ¾³¯¿Ã 

£Ç¸ ÃÈ¾¯Çµ»³ Ã³Ä¿ÈÃ»¯·µÇ³» ³Ä¯φ¸½³ ½µ  Ç¸¾ »³Ç³¾¿½¯ ¸¼µ»ÇÄ»Ã½¿Ï, ÃµÇÄµ¼³¯¿È »¯¾¸Ã¸Ã 
»³» ³µ¾·¯¾¸Ã ÃÇ¸ ³µÉÄ³¯³. 

 

£¸³¯:  £���£�, �»¾»»Ï ¤ÈÃ¿³Ä³φµ¯¿, ¨Ä»ÃÇÏφ¸Ã �¿ÄÉ¾³¯¿Ã 

�Ä¯φ¸½³ 2.3: £¿Ã¿ÃÇ»³¯³ »³Ç³¾¿½¯ »³ÈÃ¯½É¾ ÃÇ¸ ³µÉÄ³¯³ (2012) 

2.1.3.2 �Ç¸¾¿ÇÄ¿φ¯³ 

£Ç¿ �¯½¿ §³»ÃÇ¿Ï »³Ç³¾³¼ώ¾µÇ³» ÃµÇÄ¯¼³»¿ diesel ³»³ Ç¸¾ »Ç¸¾¿ÇÄ¿φ¯³ ³ÃÏ Ç»Ã ½¿¾¯´µÃ 
Ã¿È ÈÃ¯ÄÇ¿È¾ ³»³ Ç¸¾ µ»ÇÄ¿φ¯ ÃÄ¿³¯ÇÉ¾, ³»³ώ¾, ³¿¿µ»´ώ¾ »³» ½µ¼»ÃÃώ¾. � »³Ç³³Ä³φ¯ 
ÇÉ¾ ·ώÉ¾ ÃÄ¿¯¼»µ ³ÃÏ Ç¿ �Ã»Çµ»Ä¸Ã»³»Ï £ÄÏ³Ä³½½³ 2014-2019 [5] Ç¿È �¯½¿È §³»ÃÇ¿Ï ½µ 
Ç¸ »µώÄ¸Ã¸ ÏÇ» ¿ ³Ä»»½ÏÃ ÇÉ¾ ·ώÉ¾ Ã³Ä¯½µ»¾µ ÃÇ³»µÄÏÃ »³» ¸ »³Ç³¾¯¼ÉÃ¸ ÃÄ¿¯»ÈÈµ ³ÃÏ 
Ç¿ÈÃ ÃÈ¾Çµ¼µÃÇ¯Ã ¼¯ÇÄÉ¾ ÃµÇÄµ¼³¯¿È ³¾¯ ·ώ¿ Ã¿È µ¯Çµ ³¾³ÄÇ¯Ãµ» ¸ �È³¯Ä¾¸Ã¸ ÃÇ¿ �»¾»»Ï 
ÇÈÃ¿³Ä³φµ¯¿ ³»³ Ç¿ 2012 [8]. 

£¯¾³»³Ã 2.6: £µÇÄ¯¼³»¿ »¯¾¸Ã¸Ã ÃÇ¸¾ »Ç¸¾¿ÇÄ¿φ¯³ (2012) 

 �Ä»»½ÏÃ 
�ώÉ¾ 

£È¾Çµ¼µÃÇ¯Ã 
(lt/·ώ¿) 

£È¾¿¼»»¯ 
�³Ç³¾¯¼ÉÃ¸ (lt) 

£È¾¿¼»»¯ 
�³Ç³¾¯¼ÉÃ¸ 

(MWh) 

£ÄÏ³³Ç³ 81.141 2,90 235.309 2.353 

�¼µ»ÇÄ»»¯ 
�¾¯Ä³µ»³ 

(Mwh)

63%

£µÇÄ¯¼³»¿ 
(MWh)

24%

�µ¾·¯¾¸ 
(MWh)

13%
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�¯³µÃ 35.582 2,90 103.188 1.032 

�¿¿µ»´¯ 130 6,00 780 8 

�¯¼»ÃÃµÃ 31.036 4,00 124.144 1.241 

£ύ¾¿¼¿ 4.634,21 

£¸³¯: �Ã»Çµ»Ä¸Ã»³»Ï £ÄÏ³Ä³½½³ 2014-2019,  £���£�, �»¾»»Ï ¤ÈÃ¿³Ä³φµ¯¿ 

2.3.1.3 £ύ¾¿¼¿ �³Ä¿Ç»»¿ύ ¤¿½¯³ 

£³Ä³»¯ÇÉ Ã³Ä¿ÈÃ»¯·µÇ³» ¿ ÃÈ³»µ¾ÇÄÉÇ»»ÏÃ Ã¯¾³»³Ã Ç¿È �³Ä¿Ç»»¿Ï ¤¿½¯³ ³»³ Ç¿ 2012 Ç¿È 
�¯½¿È §³»ÃÇ¿Ï »³»ώÃ »³» ¯¾³ ³Ä¯φ¸½³ ½µ Ç»Ã »³Ç³¾³¼ώÃµ»Ã ³¾¯ Ç¿½¯³ »³» ³¾¯ »³ÏÃ»½¿. 

£¯¾³»³Ã 2.7: ¤µ¼»»¯Ã �³Ç³¾³¼ώÃµ»Ã ³»³ Ç¿¾ �³Ä¿Ç»»Ï ¤¿½¯³ (2012) 

 �¼µ»ÇÄ»»¯ �¾¯Ä³µ»³ 
(Mwh) 

£µÇÄ¯¼³»¿ Diesel 
(Mwh) 

�µ¾·¯¾¸ (MWh) £ύ¾¿¼¿ (Mwh) 

�µÉÄ³¯³ 10.755,75 4.024,45 2.266,00 17.046,20 

�Ç¸¾¿ÇÄ¿φ¯³   4.634,21   4.634,21 

£ύ¾¿¼¿ 10.755,75 8.658,66 2.266,00 21.680,41 

£¸³¯: �Ã»Çµ»Ä¸Ã»³»Ï £ÄÏ³Ä³½½³ 2014-2019, �»¾»»Ï ¤ÈÃ¿³Ä³φµ¯¿, ¨Ä»ÃÇÏφ¸Ã �¿ÄÉ¾³¯¿Ã 

 

�Ä¯φ¸½³ 2.4: £¿Ã¿ÃÇ»³¯³ �³Ç³¾¿½¯ �³ÈÃ¯½¿È ÃÇ¿¾ �³Ä¿Ç»»Ï ¤¿½¯³ (2012) 

2.3.2 �Ç¯Ä»³, µ¿¿Ã¼»Ã½ÏÃ/µ³»³Ç³ÃÇ¯Ãµ»Ã, ³»¿½¸Ç³¾¯³ 

2.3.2.1 �¸½¿Ç»»¯ �Ç¯Ä»³ »³» µ³»³Ç³ÃÇ¯Ãµ»Ã 

�¼µ»ÇÄ»»¯ �¾¯Ä³µ»³ 

  �¯½¿Ã §³»ÃÇ¿Ï µ¯¾³» ÈÃµÏ»È¾¿Ã ³»³ Ç¸ ´»³Çµ¯Ä»Ã¸ 21 »Ç»Ä¯É¾ (�»¿¯»¸Ã¸Ã, ¥Ã¸ÄµÃ»ώ¾, 
�»¼¸Ç»»ώ¾ »Ç»Ä¯É¾, ¤µÇ¾»»ώ¾ ÈÃ¸ÄµÃ»ώ¾ »Ç¼) »³» 38 ÃÇ¿¼»»ώ¾ »Ç»Ä¯É¾ µ¾ÇÏÃ ÇÉ¾ ¿Ä¯É¾ 
Ç¿È [11]. �ÃÉÃ »³Ç³³Ä¯φ¸»³¾ ÃÇ¿ ¯´¸ ÈÃ¯ÄÇ¿¾ £��� 2012 »³» ³ÃÏ Ç»½¿¼Ï³»³ Ç¸Ã ��� 
¸ »³Ç³¾³¼»Ã»Ï½µ¾¸ ¸¼µ»ÇÄ»»¯ µ¾¯Ä³µ»³ ÇÉ¾ ´¸½¿Ç»»ώ¾ »Ç»Ä¯É¾ µ¯¾³» 752,91 MWh. 

£µÇÄ¯¼³»¿ �¯Ä½³¾Ã¸Ã 

  �¯½¿Ã µ¯¾³» ÈÃµÏ»È¾¿Ã ³»³ 59 ÃÈ¾¿¼»»¯ »Ç¯Ä»³ µ» ÇÉ¾ ¿Ã¿¯É¾ ÃÇ³ 43 ÈÃ¯ÄÇµ» 
³ÈÇÏ¾¿½¸ »µ¾ÇÄ»»¯ »¯Ä½³¾Ã¸ ½µ »³ÏÃ»½¿ ÃµÇÄ¯¼³»¿. £Ç¿¾ Ã¯¾³»³ Ã¿È ³»¿¼¿È»µ¯ 

�¼µ»ÇÄ»»¯ 
�¾¯Ä³µ»³ 

(Mwh)

50%
£µÇÄ¯¼³»¿ 

Diesel (Mwh)

40%

�µ¾·¯¾¸ 
(MWh)

10%
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³¾³³Ä¯φ¿¾Ç³» ¿» ÃÈ¾¿¼»»¯Ã »³Ç³¾³¼ώÃµ»Ã ÃµÇÄµ¼³¯¿È ÏÃÉÃ »³Ç³³Ä¯φ¸»³¾ ÃÇ¿ £��� 
2012 ÃÇ¿ ÃÏ¾¿¼¿ ÇÉ¾ »Ç»Ä¯É¾ Ç¿È �¯½¿È [11]. 

£¯¾³»³Ã 2.8: £µÇÄ¯¼³»¿ �¯Ä½³¾Ã¸Ã �¸½¿Ç»»ώ¾ �Ç»Ä¯É¾ (2012) 

�¸½ÏÃ»µÃ »³» �¸½¿Ç»»¯Ã �ÄÇ¯Ã £µÇÄ¯¼³»¿ �¯Ä½³¾Ã¸Ã (MWh) 

�¯½¿Ã §³»ÃÇ¿ύ 455 

£¸³¯: £��� 2012 

 

�Ä¯φ¸½³ 2.5: £¿Ã¿ÃÇ»³¯³ »³Ç³¾¯¼ÉÃ¸ µ¾¯Ä³µ»³Ã �¸½¿Ç»»ώ¾ �Ç»Ä¯É¾ (2012) 

�¸½¿Ç»»¯Ã �³»³Ç³ÃÇ¯Ãµ»Ã 

£Ç¿ �¯½¿ §³»ÃÇ¿Ï ³¾¯»¿È¾ ³¾Ç¼»¿ÃÇ¯Ã»³, ³µÉÇÄ¯Ãµ»Ã »³» µ³»³Ç³ÃÇ¯Ãµ»Ã Ã¿È 
³φ¿Ä¿Ï¾ Ç¸¾ Ï´ÄµÈÃ¸ »³» ´»³Çµ¯Ä»Ã¸ È³Äώ¾ ³Ã¿³¼¯ÇÉ¾. £Ï½φÉ¾³ ½µ Ç¿ £��� 2012 »³» 
Ç³ Ç»½¿¼Ï³»³ Ç¸Ã ��� ÃÄ¿»ÏÃÇµ» ÏÇ» ¸ »³Ç³¾³¼»Ã»Ï½µ¾¸ ¸¼µ»ÇÄ»»¯ µ¾¯Ä³µ»³ ÇÉ¾ 
´¸½¿Ç»»ώ¾ µ³»³Ç³ÃÇ¯ÃµÉ¾ µ¯¾³» 148,60 MWh [11]. 

�¸½¿Ç»»ÏÃ ¤¿½¯³Ã 

£Ç³ µÃÏ½µ¾³ ´»³³Ä¯½½³Ç³ Ã³Ä¿ÈÃ»¯·¿¾Ç³» ÃÈ¾¿¼»»¯ ¸ Ã¿Ã¿ÃÇ»³¯³ »³Ç³¾¯¼ÉÃ¸ µ¾¯Ä³µ»³Ã 
ÇÉ¾ �¸½¿Ç»»ώ¾ �Ç»Ä¯É¾ »³» ÇÉ¾ �¸½¿Ç»»ώ¾ �³»³Ç³ÃÇ¯ÃµÉ¾ »³» ¸ »³Ç³¾¯¼ÉÃ¸ ³¾¯ Ãµ´¯¿ 
»³» Ã¸³¯ µ¾¯Ä³µ»³Ã ³¾Ç¯ÃÇ¿»Ç³. £³Ä³Ç¸Äµ¯Ç³» ÃÉÃ Ç³ »Ç¯Ä»³ »³» ¿» µ³»³Ç³ÃÇ¯Ãµ»Ã Ç¿È 
�¯½¿È »³Ç³¾³¼ώ¾¿È¾ ÃµÄ»ÃÃÏÇµÄ¸ ¸¼µ»ÇÄ»»¯ µ¾¯Ä³µ»³ ³Ã' Ï,Ç» ÃµÇÄ¯¼³»¿ »¯Ä½³¾Ã¸Ã [11]. 

�¼µ»ÇÄ»»¯ 
�¾¯Ä³µ»³ 
(MWh)

62%

£µÇÄ¯¼³»¿ 
�¯Ä½³¾Ã¸Ã 

(MWh)

38%
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£¸³¯: £��� 
2012, ��� 

�Ä¯φ¸½³ 2.6: £¿Ã¿ÃÇ»³¯³ »³Ç³¾¯¼ÉÃ¸ µ¾¯Ä³µ»³Ã �¸½¿Ç»»¿ύ ¤¿½¯³ (2012) 

 

 

£¸³¯: £��� 2012, ��� 

�Ä¯φ¸½³ 2.7: ¤µ¼»»¯ �³Ç³¾¯¼ÉÃ¸ �¾¯Ä³µ»³Ã Ãµ �¸½¿Ç»»¯ �Ç¯Ä»³ »³» �³»³Ç³ÃÇ¯Ãµ»Ã ³¾¯ 
Ã¸³¯ �¾¯Ä³µ»³Ã (2012) 

 

2.3.2.2 �¸½¿Ç»»ÏÃ §ÉÇ»Ã½ÏÃ 

  ´¸½¿Ç»»ÏÃ »³» ´¸½ÏÃ»¿Ã φÉÇ»Ã½ÏÃ ³φ¿Ä¯ ÇÉ¾ φÉÇ»Ã½Ï ´ÄÏ½É¾, Ã¼³Çµ»ώ¾ »³» ¯¼¼É¾ 
»¿»¾ÏÇÄ¸ÃÇÉ¾ ÇώÄÉ¾ Ç¿È �¯½¿È. ¤³ ´µ´¿½¯¾³ ³¾Ç¼¯»¸»³¾ ³ÃÏ Ç»Ã »³Ç³³Ä³φ¯Ã Ç¿È �¯½¿È 
ÃÇ¿ ¯´¸ ÈÃ¯ÄÇ¿¾ £��� »³» Ã³Ä¿ÈÃ»¯·¿¾Ç³» ÃÇ¿¾ µÃÏ½µ¾¿ Ã¯¾³»³ [11]: 

�¼µ»ÇÄ»»¯ 
�¾¯Ä³µ»³ 
(MWh)

66%

£µÇÄ¯¼³»¿ 
�¯Ä½³¾Ã¸Ã 

(MWh)

34%
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£¯¾³»³Ã 2.9: �¸½ÏÃ»¿Ã §ÉÇ»Ã½ÏÃ (2012) 

�¸½ÏÃ»¿Ã §ÉÇ»Ã½ÏÃ 
�¼µ»ÇÄ»»¯ �¾¯Ä³µ»³ 

(Mwh) 

�¯½¿Ã §³»ÃÇ¿Ï 2.677,08 

£¸³¯: £��� 2012 

2.3.2.3  »»»³»ÏÃ ¤¿½¯³Ã 

�»³ Ç¸¾ ³¾¯¼ÈÃ¸ »³» Ç¸¾ »³Ç³³Ä³φ¯ Ç¿È ¿»»»³»¿Ï Ç¿½¯³ ³¾Ç¼¯»¸»³¾ ÃÇ¿»Çµ¯³ ³ÃÏ Ç¸¾ 
��£¤�¤ [2] »³» ¯³»¾³¾ »¯Ã¿»µÃ ÃÄ¿Ãµ³³¯Ãµ»Ã ¿» ¿Ã¿¯µÃ µ½φ³¾¯·¿¾Ç³» Ã³Ä³»¯ÇÉ.  » 
ÈÃ¿¼¿³»Ã½¿¯ ¯³»¾³¾ ³¯Ãµ» ÇÉ¾ �³Ç¿»»¿Ï½µ¾É¾ �³Ç¿»»»ώ¾ Ç¿È �¯½¿È §³»ÃÇ¿Ï ¿» ¿Ã¿¯µÃ 
³¾¯ÄÇ¿¾Ç³» ÃÇ»Ã 8.960 »³» ÃÇ³ �¿»»¿»ÈÄ»¯ Ç³ ¿Ã¿¯³ ³¾¯ÄÇ¿¾Ç³» ÃÇ³ 8.976. 

�¼µ»ÇÄ»»¯ �¾¯Ä³µ»³ 

¤³ ¾¿»»¿»ÈÄ»¯ ³µ¾»»¯ »³Ç³¾³¼ώ¾¿È¾ �¼µ»ÇÄ»»¯ �¾¯Ä³µ»³ ³»³ ½³³µ¯Äµ½³, »¯Ä½³¾Ã¸ ÇώÄ¿È, 
φÉÇ»Ã½Ï, »¯Ä½³¾Ã¸ ¾µÄ¿Ï »³» ³»³ Ç¸ ¼µ»Ç¿ÈÄ³¯³ ¸¼µ»ÇÄ»»ώ¾ ÃÈÃ»µÈώ¾. �»³ Ç¿¾ ÈÃ¿¼¿³»Ã½Ï 
Ç¸Ã �¼µ»ÇÄ»»¯Ã �¾¯Ä³µ»³Ã ÇÉ¾ »³Ç¿»»¿Ï½µ¾É¾ »³Ç¿»»»ώ¾ ³»³ Ç¿ 2012 ÇÄ¸Ã»½¿Ã¿»¯»¸»µ ¸ 
�¼µ»ÇÄ»»¯ �¾¯Ä³µ»³ ÏÃÉÃ µ¯Çµ »³Ç³³Ä³φµ¯ ³ÃÏ Ç¸¾ ��£¤�¤ Ãµ µÃ¯Ãµ´¿ �¿½¿Ï »³» ¯³»¾µ ¸ 
³¾Ç¯ÃÇ¿»Ç¸ ³¾³³É³¯ Ãµ µÃ¯Ãµ´¿ �¯½¿È ½µ Ã¿Ã¿ÃÇÏ 7,66%. £Ç¿ µÃÏ½µ¾¿ Ã¯¾³»³ 
Ã³Ä¿ÈÃ»¯·¿¾Ç³» ³ÈÇ¯ Ç³ ÃÇ¿»Çµ¯³ [2]. 

£¯¾³»³Ã 2.10: �¼µ»ÇÄ»»¯ �¾¯Ä³µ»³  »»»³»¿ύ ¤¿½¯³ (2012) 

 »»»³»ÏÃ ¤¿½¯³Ã 
�¼µ»ÇÄ»»¯ 

�¾¯Ä³µ»³ (MWh) 

£µÄ»φµÄµ»³»¯ 
�¾ÏÇ¸Ç³ 

�Ä³»¼µ¯¿È 

444.503 

�¯½¿Ã §³»ÃÇ¿Ï 34.043,47 

£¸³¯: ��£¤�¤ 

�¯Ä½³¾Ã¸ ¨ώÄ¿È 

 » »³Ç¿»»¿Ï½µ¾µÃ »³Ç¿»»¯µÃ »³¼ÏÃÇ¿È¾ Ç»Ã ³¾¯³»µÃ Ç¿ÈÃ ³»³ »¯Ä½³¾Ã¸ Ç¿È ÇώÄ¿È ½µ 
ÃµÇÄ¯¼³»¿ »¯Ä½³¾Ã¸Ã »³» ¿È¼µ¯³.  �¾³Ã ¯¼¼¿Ã ÇÄÏÃ¿Ã µ¯¾³» ½µ ¸¼µ»ÇÄ»»¯ µ¾¯Ä³µ»³ ÏÃÉÃ 

³¾³φ¯Ä»¸»µ Ã³Ä³Ã¯¾É. �»³ Ç¿¾ ÈÃ¿¼¿³»Ã½Ï ÇÄ¸Ã»½¿Ã¿»¯»¸»³¾ ÃÇ¿»Çµ¯³ ³ÃÏ Ç¸¾ ��£¤�¤ 
»³»ώÃ »³» µ¾µÄ³µ»³»¿¯ ´µ¯»ÇµÃ ³ÃÏ´¿Ã¸Ã »Ç»Ä¯É¾. 

¤³ ÃÇ¿»Çµ¯³ ÇÉ¾ »³Ç¿»»»ώ¾ Ã¿È ¼¯φ»¸»³¾ ÈÃÏÈ¸ µ»ÇÏÃ ³ÃÏ Ç¿ µ¯´¿Ã Ç¿ÈÃ (½¿¾¿»³Ç¿»»¯³, 
Ã¿¼È»³Ç¿»»¯³) ¯Ç³¾ µÃ¯Ã¸Ã Ç³ ÇµÇÄ³³É¾»»¯, ¸ ÏÃ³Ä¿¸ ¯ ÏÇ» »µÄ½¿½Ï¾ÉÃ¸Ã »³» Ç¿ ¯Ç¿Ã 
»³Ç³Ã»µÈ¯Ã Ç¿ÈÃ.  » »³Ç¿»»¯µÃ ÃÄ»¾ Ç¿ 1980 »µÉÄ¯»¸»³¾ ÇÉÄ¯Ã ÏÃ³Ä¿¸ »µÄ½¿½Ï¾ÉÃ¸Ã 
ÏÃÉÃ µÃ¯Ã¸Ã ¿» »³Ç¿»»¯µÃ ½µÇ¯ Ç¿ 1980 Ã¿È ÇÄ¸Ã»½¿Ã¿»¿Ï¾ Ç·¯»» ¯ ÃµÇÄµ¼³»ÏÃ¿½Ã³ ³»³ 
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»¯Ä½³¾Ã¸ ´µ¾ ¯Ç¿È¾ »µÄ½¿½Ï¾ÉÃ¸. £³Ä³»¯ÇÉ Ã³Ä¿ÈÃ»¯·µÇ³» ¿ Ã¯¾³»³Ã ³¾¯¼¿³³ ½µ Ç³ 
ÇµÇÄ³³É¾»»¯ ÇÉ¾ »³Ç¿»»»ώ¾ Ã¿È ³»³ »¯Ä½³¾Ã¸ ÇÄ¸Ã»½¿Ã¿»¿Ï¾ ÃµÇÄ¯¼³»¿ »³» ¿È¼µ¯³. 

£¯¾³»³Ã 2.11: �»Ç³Ã¸ »³Ç¿»»¿ύ½µ¾É¾ »³Ç¿»»»ώ¾ �¯½¿È §³»ÃÇ¿ύ (2012) 

 �¿¾¿»³Ç¿»»¯µÃ £¿¼È»³Ç¿»»¯µÃ 

¨ÉÄ¯Ã �� 445.117,11 19.887,55 

�µ �� 43.411,94 1.939,62 

£¸³¯: ��£¤�¤ 

�Ãµ»Ç³ ÇÄ¸Ã»½¿Ã¿»¯»¸»³¾ ÃÈ¾Çµ¼µÃÇ¯Ã ³ÃÏ Ç¸¾ ½µ¼¯Ç¸ «��¤���£� ¤�£ ��¤����'£�£ 
���¤����£ ��� ��¤���£� £� �¤�¤�� ��¤ ���'� 36 �������'� £ ��'�» [12] Ã¿È 
³φ¿Ä¿Ï¾ Ç¸¾ µ¾µÄ³µ»³»¯ »³Ç³¾¯¼ÉÃ¸ ³»³ »¯Ä½³¾Ã¸ Ãµ ³ÈÇ¯Ã Ç»Ã ÃÏ¼µ»Ã. �»³ Ç¸ ´»»¯ ½³Ã 
ÃµÄ¯ÃÇÉÃ¸ ÇÄ¸Ã»½¿Ã¿»¯»¸»³¾ ¿» ÃÈ¾Çµ¼µÃÇ¯Ã Ç¿È ¤È½Ã³»¯¿È Ã¿È ÈÃ¯³µÇ³» ÃÇ¿ �¯½¿ 
§³»ÃÇ¿Ï. £³Ä¯¼¼¸¼³ ¯³»¾µ ½¯³ ³¾³ÃÄ¿Ã³Ä½¿³¯ ÇÉ¾ ÃÈ¾Çµ¼µÃÇώ¾ ³¯Ãµ» Ç¸Ã ³¼¼³³¯Ã ÇÉ¾ 
³³»½¿¸½µÄώ¾ ³ÃÏ Ç¿ ¯Ç¿Ã 1992 ÃÇ¿ ¯Ç¿Ã 2012 [13]. ¤¿ Ã¿Ã¿ÃÇÏ ½µ¯ÉÃ¸Ã ³¾¯ÄÇµÇ³» ÃÇ¿ 
17,32%.  » Çµ¼»»¿¯ ´µ¯»ÇµÃ Ã¿È ÇÄ¸Ã»½¿Ã¿»¯»¸»³¾ ³Ä¯Ã»¿¾Ç³» ÃÇ¿¾ Ã³Ä³»¯ÇÉ Ã¯¾³»³. 

£¯¾³»³Ã 2.12: �»´»»¿¯ �µ¯»ÇµÃ �¾µÄ³µ»³»¯Ã �³Ç³¾¯¼ÉÃ¸Ã ³»³ �¯Ä½³¾Ã¸ Ãµ �Ç¯Ä»³ Ç¿È 
�¯½¿È §³»ÃÇ¿ύ (lt ÃµÇÄµ¼³¯¿È/m2) 

�¾´µ»»Ç»»¯ »³Ç³¾¯¼ÉÃ¸ »³ÈÃ¯½¿È (lt ÃµÇÄµ¼³¯¿È/m2) 

£ �¥��¤ ���� 
¨Ω¤�£ �� 

£ �¥��¤ ���� �� 
�� 

� � ��¤ ���� 
¨Ω¤�£ �� 

� � ��¤ ���� �� 
�� 

8,5 2,3 11,3 3,4 

��: �µÄ½¿½Ï¾ÉÃ¸ 

£¸³¯: �. £³Ã³»ώÃÇ³Ã, �. �ÈÄ»¯»¸Ã, �.  »»¿¾Ï½¿È 

�¼¼¿ ¯¾³ ÃÇ¿»Çµ¯¿ Ã¿È ¼¯φ»¸»µ ÈÃÏÈ¸ µ¯¾³» Ç¿ Ã¿Ã¿ÃÇÏ Ç¸Ã µ¾µÄ³µ»³»¯Ã φÇώÇµ»³Ã ³»³ Ç¿ 
¯Ç¿Ã 2012 [14]. � ³´È¾³½¯³ ´¸¼³´¯ µ¾ÏÃ ¾¿»»¿»ÈÄ»¿Ï ¾³ »µÄ½¯¾µ» Ã¼¯ÄÉÃ Ç¸¾ »³Ç¿»»¯³ 
Ç¿È. �ÈÇÏ Ç¿ Ã¿Ã¿ÃÇÏ ³¾¯ÄÇµÇ³» ÃÇ¿ 33,7%. 

�ÃÏ Ç¿ÈÃ ÈÃ¿¼¿³»Ã½¿ÏÃ ÃÄ¿»ÏÃÇµ» Çµ¼»»¯ ÃÉÃ ÃÇ¿¾  »»»³»Ï ¤¿½¯³ ³»³ Ç¿ ¯Ç¿Ã 2012 
»³Ç³¾³¼ώ»¸»³¾ 34.043,47 MWh ³»³ Ç¿¾ �¼µ»ÇÄ»Ã½Ï, 13.370,29 MWh ³»³ ÃµÇÄ¯¼³»¿ 
»µ¾ÇÄ»»¯Ã »¯Ä½³¾Ã¸Ã, 1.138,94 MWh ³»³ ÃµÇÄµ¼³»ÏÃ¿½ÃµÃ »³» 34.503,01 MWh ³»³ Ç·¯»»³ 
»³» ¿È¼ÏÃ¿½ÃµÃ. 

�¿¯·µ» ¾³ Ã¸½µ»É»µ¯ ÃÉÃ Ã³Ä³Ç¸Ä¯»¸»µ ³»³ Ç¿ 2012 »´»³¯ÇµÄ³ ½µ³¯¼¸ »³Ç³¾¯¼ÉÃ¸ ¿È¼µ¯³Ã 
»³» ¸¼µ»ÇÄ»Ã½¿Ï ³»³ Ç¸ »¯Ä½³¾Ã¸ ÇÉ¾ ÃÃ»Ç»ώ¾. �ÈÇÏ ¿φµ¯¼µÇ³» ÃÇ¿ ³µ³¿¾ÏÃ ÏÇ» Ç¿ 2012 
¯Ç³¾ ¯¾³ ´ÈÃÇµÄ¯Ã ¯Ç¿Ã ³»³ Ç¸¾ �¼¼¯´³ ¼Ï³É Ç¸Ã ¿»»¿¾¿½»»¯Ã »Ä¯Ã¸Ã Ã¿È µ¯Çµ ÉÃ 
³Ã¿Ç¯¼µÃ½³ Ï¼¿ »³» ÃµÄ»ÃÃÏÇµÄ³ ¾¿»»¿»ÈÄ»¯ ¾³ ½¸ »µÄ½³¯¾¿È¾ Ç»Ã ¿»»¯µÃ Ç¿ÈÃ ½µ 
ÃµÇÄ¯¼³»¿ ³¼¼¯ ½µ ¿Ï¼³ »³» µ¾µÄ³¿³ÏÄµÃ ¸¼µ»ÇÄ»»¯Ã ÃÈÃ»µÈ¯Ã Ã¿È ÃµÄ»¼³½³¯¾¿È¾ 
³¾Ç»ÃÇ¯Ãµ»Ã ÏÃÉÃ ¸¼µ»ÇÄ»»¯Ã ÃÏ½ÃµÃ »³» ³µÄÏ»µÄ½³ . �ÈÇÏ φ³¯¾µÇ³» »³» ³ÃÏ Ç³ 
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ÃÈ³»µ¾ÇÄÉÇ»»¯ ³Ã¿Çµ¼¯Ã½³Ç³ »³Ç³¾¯¼ÉÃ¸Ã ÃµÇÄµ¼³»¿µ»´ώ¾ Ç¸Ã ��£¤�¤ ³»³ µ»µ¯¾¿ Ç¿ ¯Ç¿Ã 
Ãµ µÃ¯Ãµ´¿ �¿½¿Ï Ãµ ÃÏ³»Ä»Ã¸ ½µ Ç³ ÃÄ¿¸³¿Ï½µ¾³ ¯Ç¸. 

£ÇµÇ»»¯ ½µ Ç¸ »¯Ä½³¾Ã¸ ¾µÄ¿Ï Ã³Ä³Ç¸Ä¯»¸»µ ÏÇ» ¯¾³ Ã¿¼Ï Ã¸½³¾Ç»»Ï Ã¿Ã¿ÃÇÏ,Ç¿ 68,79% 

ÇÉ¾ »³Ç¿»»¿Ï½µ¾É¾ »³Ç¿»»»ώ¾ ÇÄ¸Ã»½¿Ã¿»µ¯ ¸¼»³»¿ÏÃ ÃÈ¼¼¯»ÇµÃ.   �¯½¿Ã §³»ÃÇ¿Ï 
ÃÏ½φÉ¾³ Ç¿¾ �³¾¿¾»Ã½Ï �¾µÄ³µ»³»¯Ã �ÃÏ´¿Ã¸Ã �Ç»Ä¯É¾ (��¾��) ³¾¯»µ» ÃÇ¸ �¼»½³Ç»»¯ 
�ώ¾¸ � [15] ½µ µ¿¿»»¿¾Ï½¸Ã¸ µ¾¯Ä³µ»³Ã 13,5 Kwh/m2 »³Ç¯ ½¯Ã¿ ÏÄ¿. � Ã³Ä³³Ï½µ¾¸ �¼»³»¯ 
�¾¯Ä³µ»³ Ç¿È �¯½¿È §³»ÃÇ¿Ï ³»³ Ç¿ 2012 µ¯¾³» 6.900,16 Mwh. £³Ä³»¯ÇÉ Ã³Ä¿ÈÃ»¯·µÇ³» ¿ 
Ã¯¾³»³Ã ½µ Ç³ ÃÇ¿»Çµ¯³ Ã¿È ÇÄ¸Ã»½¿Ã¿»¯»¸»³¾ ³»³ Ç¿¾ ÈÃ¿¼¿³»Ã½Ï Ç¸Ã �¼»³»¯Ã �¾¯Ä³µ»³Ã. 

£¯¾³»³Ã 2.13: �¼»³»¯ �¾¯Ä³µ»³  »»»³»¿ύ ¤¿½¯³ (2012) 

�¼»³»¿¯ 
ÃÈ¼¼¯»ÇµÃ Ãµ 

»³Ç¿»»¿ύ½µ¾µÃ 
¿»»¯µÃ ÃÇ¿ 

�¯½¿ §³»ÃÇ¿ύ 

£¿Ã¿ÃÇÏ 
�³Ç¿»»¿ύ½µ¾É¾ 

Ã¿È 
ÇÄ¸Ã»½¿Ã¿»¿ύ¾ 

¸¼»³»¿ύÃ 

£È¾¿¼»»¯ ÇµÇÄ³³É¾»»¯ 
»³Ç¿»»¿ύ½µ¾É¾ 
»³Ç¿»»»ώ¾ Ã¿È 
ÇÄ¸Ã»½¿Ã¿»¿ύ¾ 
¸¼»³»¿ύÃ (m2) 

�¿¿»»¿¾Ï½¸Ã¸ 
µ¾¯Ä³µ»³Ã 

³ÃÏ ¸¼»³»¿ύÃ 
ÃÈ¼¼¯»ÇµÃ 

�ώ¾¸ � 
(KWh/m2) 

£È¾¿¼»»¯ 
�¼»¿»µÄ½»»¯ 

�¾¯Ä³µ»³ 
(MWh) 

6.163 68,79% 511.123,00 13,5 6.900,16 

£¸³¯: ��£¤�¤, �. �Ä¿ÏÇÃ³, �. �. �Ã³¼³Ä¯Ã 

�½φ³¾¯·µÇ³» Ã³Ä³»¯ÇÉ ¿ ÃÈ³»µ¾ÇÄÉÇ»»ÏÃ Ã¯¾³»³Ã Ç¿È  »»»³»¿Ï ¤¿½¯³ (Ã¼¸¾ Ç¿È 
�¼µ»ÇÄ»Ã½¿Ï) ³»³ Ç¿¾ �¯½¿ §³»ÃÇ¿Ï (2012) »³» Çµ¼»»¯Ã »³Ç³¾³¼ώÃµ»Ã ³¯Ãµ» Ã¸³ώ¾ 
µ¾¯Ä³µ»³Ã. 

£¯¾³»³Ã 2.14: �³Ç³¾³¼ώÃµ»Ã �¾¯Ä³µ»³Ã ³»³ »¯Ä½³¾Ã¸  »»»³»¿ύ ¤¿½¯³ �¯½¿È §³»ÃÇ¿ύ 
(Ã¼¸¾ �¼µ»ÇÄ»Ã½¿ύ) (2012) 

    �¿¾¿»³Ç¿»»¯µÃ £¿¼È»³Ç¿»»¯µÃ 

MWh   ¨ÉÄ¯Ã �� �µ �� ¨ÉÄ¯Ã ��  �µ ��  

£Ä»¾ Ç¿ 1980 (Mwh) 

£µÇÄ¯¼³»¿ 
(�µ¾ÇÄ»»¯Ã) 

8.707,01 0,00 292,48 0,00 

£µÇÄ¯¼³»¿ 
(£Ï½ÃµÃ) 

825,00 0,00 27,49 0,00 

�È¼µ¯³ 24.992,43 0,00 832,77 0,00 

�µÇ¯ Ç¿ 1980 (Mwh) 

£µÇÄ¯¼³»¿ 
(�µ¾ÇÄ»»¯Ã) 

3.255,96 975,70 109,37 29,77 

£µÇÄ¯¼³»¿ 
(£Ï½ÃµÃ) 

277,13 0,00 9,32 0,00 

�È¼µ¯³ 8.395,44 0,00 282,38 0,00 

£¸³¯: ��£¤�¤ 

£¯¾³»³Ã 2.15: ¤µ¼»»¯Ã �³Ç³¾³¼ώÃµ»Ã  »»»³»¿ύ ¤¿½¯³ (2012) 

£¸³¯Ã �¾¯Ä³µ»³Ã �³Ç³¾³¼ώÃµ»Ã (MWh) 

�¼µ»ÇÄ»»¯ �¾¯Ä³µ»³ 34.043,47 
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£µÇÄ¯¼³»¿ 14.509,23 

�È¼µ¯³ 34.503,01 

�¼»¿»µÄ½»»¯ 6.900,16 

£ύ¾¿¼¿ 89.955,87 

£¸³¯: ��£¤�¤ 

�»¿¼¿È»µ¯ ¸ Ã¿Ã¿ÃÇ»³¯³ »³Ç³¾¯¼ÉÃ¸ µ¾¯Ä³µ»³Ã ÃÇ¿¾  »»»³»Ï ¤¿½¯³ ³»³ Ç¿ 2012. 

 

�Ä¯φ¸½³ 2.8: £¿Ã¿ÃÇ»³¯³ �³Ç³¾¯¼ÉÃ¸ �¾¯Ä³µ»³Ã ³»³ �¯Ä½³¾Ã¸  »»»³»¿ύ ¤¿½¯³ (2012) 

£¸³¯: ��£¤�¤ 

�Ä¯φ¸½³ 2.9: £¿Ã¿ÃÇ»³¯³ �³Ç³¾¯¼ÉÃ¸ �¾¯Ä³µ»³Ã  »»»³»¿ύ ¤¿½¯³ (2012) 

�ÃÉÃ φ³¯¾µÇ³» Ã³Ä³Ã¯¾É ¸ ¿È¼µ¯³ ¯ÄÇµÇ³» ÃÄώÇ¸ ½µ Ã¿Ã¿ÃÇÏ 42%, ³»¿¼¿È»µ¯ ¸ ¸¼µ»ÇÄ»»¯ 
µ¾¯Ä³µ»³ ½µ 41% »³» Ç¯¼¿Ã Ç¿ ÃµÇÄ¯¼³»¿ ½µ 17%. �ÈÇÏ ¿φµ¯¼µÇ³» ÃÇ¿ ³µ³¿¾ÏÃ ÏÇ» ½»¼¯½µ ³»³ 
¯¾³¾ ½»»ÄÏ µÃ³ÄÇ»³»Ï »³» Ã³Ä³´¿Ã»³»Ï �¯½¿ ÃÇ¸¾ �Ä¯Ç¸ ÏÃ¿È ¿» ÃµÄ»ÃÃÏÇµÄµÃ »³Ç¿»»¯µÃ 
´»³»¯Ç¿È¾ ¸¼µ»ÇÄ»Ã½Ï »³» Ç·¯»» ³»³ »¯Ä½³¾Ã¸. £Ç¸¾ �Ä¯Ç¸ µ¾ ³¾Ç»»¯Ãµ» ¯¼¼É¾ ÃµÄ»¿Çώ¾ Ç¸Ã 

�¼µ»ÇÄ»»¯ 
�¾¯Ä³µ»³ 
(MWh)

41%

£µÇÄ¯¼³»¿ 
(MWh)

17%

�È¼µ¯³ 
(MWh)

42%

�¼µ»ÇÄ»»¯ 
�¾¯Ä³µ»³
37,84%

£µÇÄ¯¼³»¿
16,13%

�È¼µ¯³
38,36%

�¼»¿»µÄ½»»¯
7,67%



 

43 

 

�¼¼¯´³Ã ´µ¾ ¯Ç¿È½µ Ã³Ä¿Ç¯ »³» ³Ã³Ä³¯Ç¸ÇµÃ µ³»³Ç³ÃÇ¯Ãµ»Ã ³»³ ´»³¾¿½¯ φÈÃ»»¿Ï ³µÄ¯¿È 
¿ÃÏÇµ »³» ³»³ ³ÈÇÏ¾ Ç¿ ¼Ï³¿ ´µ¾ ¯³»¾µ »³½¯³ ÃµÄ³»Ç¯ÄÉ ¯ÄµÈ¾³. 

2.3.2.4 �Ç¯Ä»³, µ¿¿Ã¼»Ã½ÏÃ »³» µ³»³Ç³ÃÇ¯Ãµ»Ã ¤Ä»Ç¿³µ¾¿ύÃ ¤¿½¯³Ã 

£Ç¿¾ ¤Ä»Ç¿³µ¾¯ ¤¿½¯³ ³¾¯»¿È¾ Ï¼µÃ ¿» »´»ÉÇ»»¯Ã »³» »Ä³Ç»»¯Ã ÈÃ¸ÄµÃ¯µÃ »³» Ï¼³ Ç³ »Ç¯Ä»³ 
Ç³ ¿Ã¿¯³ ´µ¾ ´»³Çµ»Ä¯·µÇ³» ¿ �¯½¿Ã. �ÏÄ»¿ ³¾Ç»»µ¯½µ¾¿ Ç¿È ¤Ä»Ç¿³µ¾¯ Ç¿½¯³ µ¯¾³» ¸ Ã³Ä¿Ç¯ 
ÈÃ¸ÄµÃ»ώ¾, ¿ Ç¿ÈÄ»Ã½ÏÃ »³» Ç¿ µ½ÃÏÄ»¿ ÃÇ¿ ¿Ã¿¯¿ ³¾¯»¿È¾ ¾¿Ã¿»¿½µ¯³, ¿µ¾¿´¿Çµ¯³, 
»³Ç³ÃÇ¯½³Ç³, ³»³¼»¿»¯»µÃ ».³ 

�¼µ»ÇÄ»»¯ �¾¯Ä³µ»³ 

�»³ Ç¸¾ �¼µ»ÇÄ»»¯ �¾¯Ä³µ»³ ³¾Ç¼¯»¸»³¾ ´µ´¿½¯¾³ ³ÃÏ Ç¸¾ ��£¤�¤ Ãµ µÃ¯Ãµ´¿ �¿½¿Ï »³» 
½µ »Ç»Ä»³»¯ ³ÈÇ¯ Ç¸ φ¿Ä¯ ³¾³³É³¯ ÃÄ¿¯»ÈÈµ ÃÉÃ ¿ �¯½¿Ã §³»ÃÇ¿Ï »³» ¿ ¤Ä»Ç¿³µ¾¯Ã 
¤¿½¯³Ã Ç¿È »³Ç³¾³¼ώ¾µ» ³»³ Ç¿ 2012 56.538,38 MWh. 

£¯¾³»³Ã 2.16: �¼µ»ÇÄ»»¯ �¾¯Ä³µ»³ ¤Ä»Ç¿³µ¾¿ύÃ ¤¿½¯³ (2012) 

¤Ä»Ç¿³µ¾¯Ã ¤¿½¯³Ã �¼µ»ÇÄ»»¯ �¾¯Ä³µ»³ (MWh) 
£µÄ»φµÄµ»³»¯ �¾ÏÇ¸Ç³ 

�Ä³»¼µ¯¿È 
536.087 

�¯½¿Ã §³»ÃÇ¿Ï 56.538,38 

£¸³¯: ��£¤�¤ 

£µÇÄ¯¼³»¿ �¯Ä½³¾Ã¸Ã 

�»³ Ç¿ £µÇÄ¯¼³»¿ �¯Ä½³¾Ã¸Ã Ã¿È »³Ç³¾³¼ώ»¸»µ ³ÃÏ Ç¿¾ ¤Ä»Ç¿³µ¾¯ ¤¿½¯³ ÈÃ¿¼¿³¯Ã»¸»µ 
³ÃÏ Ç»Ã ÃÈ¾¿¼»»¯Ã »³Ç³¾³¼ώÃµ»Ã Ç¿È �¯½¿È ³φ³»Äώ¾Ç³Ã  »»»³»Ï »³» �¸½¿Ç»»Ï ¤¿½¯³. 
�Ãµ»´¯ ¿» »³Ç³¾³¼ώÃµ»Ã ¯Ç³¾ Ãµ µÃ¯Ãµ´¿ �¿½¿Ï ¯³»¾µ »Ç»Ä»³»¯ ³¾³³É³¯ »³» ¯ÇÃ» ÃÄ¿¯»ÈÈµ 
ÃÉÃ ¿ ¤Ä»Ç¿³µ¾¯Ã ¤¿½¯³Ã ³»³ Ç¿ 2012 »³Ç³¾³¼ώ¾µ» 26.179,34 MWh £µÇÄµ¼³¯¿È �¯Ä½³¾Ã¸Ã. 

£¯¾³»³Ã 2.17: ¤µ¼»»¯ �³Ç³¾¯¼ÉÃ¸ ¤Ä»Ç¿³µ¾¿ύÃ ¤¿½¯³ (2012) 

�¼µ»ÇÄ»»¯ �¾¯Ä³µ»³ (MWh) £µÇÄ¯¼³»¿ 
�¯Ä½³¾Ã¸Ã (Mwh) 

¤µ¼»»¯ �³Ç³¾¯¼ÉÃ¸ 
¤Ä»Ç¿³µ¾¿ύÃ (MWh) 

56.538,38 26.179,34 82.717,72 

£¸³¯: ��£¤�¤ 

�»¿¼¿È»µ¯ ¸ Ã¿Ã¿ÃÇ»³¯³ »³Ç³¾¯¼ÉÃ¸ µ¾¯Ä³µ»³Ã ÃÇ³ �Ç¯Ä»³ »³» ÃÇ»Ã �³»³Ç³ÃÇ¯Ãµ»Ã Ç¿È 
¤Ä»Ç¿³µ¾¿ÏÃ ¤¿½¯³ ³»³ Ç¿ 2012. 
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�Ä¯φ¸½³ 2.13: £¿Ã¿ÃÇ»³¯³ »³Ç³¾¯¼ÉÃ¸ µ¾¯Ä³µ»³Ã ¤Ä»Ç¿³µ¾¿ύÃ ¤¿½¯³ (2012) 

£È³»µ¾ÇÄÉÇ»»Ï �Ä¯φ¸½³ 

£È³»µ¾ÇÄώ¾¿¾Ç³Ã Ç³ ÃÇ¿»Çµ¯³ Ã¿È ³¾³¼Ï»¸»³¾ »³» ÈÃ¿¼¿³¯ÃÇ¸»³¾ ³»³ Ç¿¾ Ç¿½¯³ ÇÉ¾ 
�Ç»Ä¯É¾, �¿¿Ã¼»Ã½¿Ï/�³»³Ç³ÃÇ¯ÃµÉ¾, ÃÄ¿»ÏÃÇµ» Ç¿ Ã³Ä³»¯ÇÉ ÃÈ³»µ¾ÇÄÉÇ»»Ï ³Ä¯φ¸½³: 

 

�Ä¯φ¸½³ 2.10: �³Ç³¾¿½¯ »³Ç³¾³¼ώÃµÉ¾ ³¾¯ ¤¿½¯³ » £¸³¯ �¾¯Ä³µ»³Ã 

2.3.3 �µÇ³φ¿Ä¯Ã 

2.3.3.1 �¸½¿Ç»»ÏÃ £ÇÏ¼¿Ã 

  �¸½¿Ç»»ÏÃ ÃÇÏ¼¿Ã ÃµÄ»¼³½³¯¾µ» Ï¼³ Ç³ ¿Ç¯½³Ç³ Ç¿È �¯½¿È. �ÈÇ¯ µ¯¾³» µÃ»³³Ç¸³¯, 
φ¿ÄÇ¸³¯, ¿Ç¯½³Ç³ ¿´¿»³»³Ä»Ã½¿Ï, ¸½»φ¿ÄÇ¸³¯, ³Ã¿ÄÄ»½½³Ç¿φÏÄ³ »³»ώÃ »³» ¯¼¼³ 

�¼µ»ÇÄ»»¯ 
�¾¯Ä³µ»³ 
(MWh)

68%

£µÇÄ¯¼³»¿ 
�¯Ä½³¾Ã¸Ã 

(Mwh)

32%
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�¸½ÏÃ»µÃ »³» 
�¸½¿Ç»»¯Ã �ÄÇ¯Ã

�¸½ÏÃ»¿Ã 
§ÉÇ»Ã½ÏÃ

 »»»³»ÏÃ ¤¿½¯³Ã ¤Ä»Ç¿³µ¾¯Ã 
¤¿½¯³Ã

901,51 2.677,08

34.043,47

56.538,38

455

14.509,23

26.179,34
34.503,01

�¼µ»ÇÄ»»¯ �¾¯Ä³µ»³ (MWh) £µÇÄ¯¼³»¿ �¯Ä½³¾Ã¸Ã (MWh) �È¼µ¯³ (MWh)
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¿Ç¯½³Ç³ Ã¿È ³φ¿Ä¿Ï¾ µ»Çµ¼¯Ãµ»Ã ¯Ä³É¾. ¤³ ¿Ç¯½³Ç³ ³ÈÇ¯ ÇÄ¸Ã»½¿Ã¿»¿Ï¾ ³»³ Ç¸¾ »¯¾¸Ã¯ 
Ç¿ÈÃ µ¯Çµ ³µ¾·¯¾¸ ³½Ï¼È³´¸ µ¯Çµ ÃµÇÄ¯¼³»¿ diesel.  

�»³ Ç¸ ½µÇ³ÇÄ¿Ã¯ Ç¿È Ï³»¿È »³ÈÃ¯½É¾ (lt) Ãµ Ã¿ÃÏÇ¸Ç³ µ¾¯Ä³µ»³Ã (MWh) ÃÇ¿¾ Ç¿½¯³ ÇÉ¾ 
½µÇ³φ¿Äώ¾ ÇÄ¸Ã»½¿Ã¿»¿Ï¾Ç³» ¿» ÃÈ¾Çµ¼µÃÇ¯Ã ½µÇ³ÇÄ¿Ã¯Ã ÏÃÉÃ ¿Ä¯·¿¾Ç³» ³ÃÏ Ç¿ £Ï½φÉ¾¿ 
ÇÉ¾ �¸½¯ÄÇÉ¾ ÃÏ½φÉ¾³ ½µ Ç³ EMEP/EEA 2009 »³» IPCC 2009 »³» Ã³Ä¿ÈÃ»¯·¿¾Ç³» 
Ã³Ä³»¯ÇÉ [6]. 

£¯¾³»³Ã 2.18: £È¾Çµ¼µÃÇ¯Ã ½µÇ³ÇÄ¿Ã¯Ã »³ÈÃ¯½É¾ 

�³ύÃ»½¿ 
£È¾Çµ¼µÃÇ¯Ã �µÇ³ÇÄ¿Ã¯Ã 

(kWh/lt) 

£µÇÄ¯¼³»¿ 10 

�µ¾·¯¾¸ 9,2 

£¸³¯: ���£/��� 2009, IPCC 2009 

£Ç¿ �¯½¿ ÏÃÉÃ ¯Çµ» »³Ç³³Ä³φµ¯ »³» ÃÇ¿ ¯´¸ ÈÃ¯ÄÇ¿¾ £��� ³¾¯»¿È¾ 24 ¿Ç¯½³Ç³ Ã¿È 
»»¾¿Ï¾Ç³» ½µ ÃµÇÄ¯¼³»¿ »³» 21 Ã¿È »»¾¿Ï¾Ç³» ½µ ³µ¾·¯¾¸.  » »³Ç³¾³¼ώÃµ»Ã ´Ï»¸»³¾ ³ÃÏ Ç¿¾ 
�¯½¿ §³»ÃÇ¿Ï »³» ³φ¿Ä¿Ï¾ Ç¿ ¯Ç¿Ã 2012. £³Ä¿ÈÃ»¯·µÇ³» ¿ ÃÈ¾¿¼»»ÏÃ Ã¯¾³»³Ã ¿Ç¸½¯ÇÉ¾, 
¿» »³Ç³¾³¼ώÃµ»Ã »³ÈÃ¯½É¾ Ç¿ÈÃ »³»ώÃ »³» ¸ »³Ç³¾¯¼ÉÃ¸ µ¾¯Ä³µ»¯Ã Ç¿ÈÃ [11]. 

£¯¾³»³Ã 2.19: ¤µ¼»»¯ �³Ç³¾¯¼ÉÃ¸ �¾¯Ä³µ»³Ã ÃÇ¿ �¸½¿Ç»»Ï £ÇÏ¼¿ (2012) 

�Ä»»½ÏÃ 
 Ç¸½¯ÇÉ¾ 

�¯´¿Ã ¤ύÃ¿Ã �³ύÃ»½¿ 

£È¾¿¼»»¯ 
�³Ç³¾¯¼ÉÃ¸ 

(lt) 

KWh MWh 

10 �¸Ç³¾¯½³Ç³ �³Ä¯ÉÃ 
¤ÏÃ¿È 

£µÇÄ¯¼³»¿ 84.755 847.550 847,55 9 �¯Ã³ �µÇ³φ¿Ä¯Ã 

5 �Ã¿ÄÄ»½½³Ç¿φÏÄ³ 

2 �¸Ç³¾¯½³Ç³ �¼³φÄÏ 
¤ÏÃ¿È 

�µ¾·¯¾¸ 9.995 91.954 91,95 
19 �¯Ã³ �µÇ³φ¿Ä¯Ã 

£¸³¯: £��� 2012, ¤µÇ¾»»¯ ¥Ã¸ÄµÃ¯³ �¯½¿È 

£Ç¿ µÃÏ½µ¾¿ ³Ä¯φ¸½³ ÈÃ¿¼¿³¯Ã»¸»µ ¸ »³Ç³¾¿½¯ µ¾¯Ä³µ»³Ã ³¾¯¼¿³³ ½µ Ç¿ µ¯´¿Ã »³ÈÃ¯½¿È 
(ÃµÇÄ¯¼³»¿ diesel »³» ³µ¾·¯¾¸) ³»³ Ç¿ ÃÏ¾¿¼¿ ÇÉ¾ ¿Ç¸½¯ÇÉ¾ Ç¿È �¸½¿Ç»»¿Ï £ÇÏ¼¿È Ç¸Ã 
§³»ÃÇ¿Ï ³»³ Ç¿ ¯Ç¿Ã ³¾³φ¿Ä¯Ã 2012. 
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£¸³¯: £��� 2012, ¤µÇ¾»»¯ ¥Ã¸ÄµÃ¯³ �¯½¿È 

�Ä¯φ¸½³ 2.11: £¿Ã¿ÃÇ»³¯³ »³Ç³¾¿½¯ ³¾¯ µ¯´¿Ã »³ÈÃ¯½¿È ÃÇ¿ �¸½¿Ç»»Ï £ÇÏ¼¿ (2012) 

2.3.3.2 �¸½ÏÃ»µÃ �µÇ³φ¿Ä¯Ã 

  ¤¿½¯³Ã ÇÉ¾ �¸½ÏÃ»É¾ �µÇ³φ¿Äώ¾ ÃµÄ»¼³½³¯¾µ» Ç»Ã »³Ç³¾³¼ώÃµ»Ã ÇÉ¾ ¼µÉφ¿Äµ¯É¾ Ç¿È 
�¤�� �Ä³»¼µ¯¿È Ã¿È µ»Çµ¼¿Ï¾ ³ÃÇ»»¯ »³» ÈÃµÄ³ÃÇ»»¯ ´Ä¿½¿¼Ï³»³. � »³Ç³³Ä³φ¯ ¯³»¾µ 
³¯Ãµ» ÇÉ¾ ´Ä¿½¿¼¿³¯É¾ Ç¿È �¤�� »³» ÇÉ¾ ³Ã¿ÃÇ¯ÃµÉ¾ Ã¿È ´»³¾Ï»¸»³¾ µ¾ÇÏÃ ÇÉ¾ ¿Ä¯É¾ 
Ç¿È �¯½¿È. �¾Ç¼¯»¸»³¾ ¼¿»ÃÏ¾ ´µ´¿½¯¾³ ³ÃÏ Ç¸¾ »ÃÇ¿Ãµ¼¯´³ Ç¿È �¤�� �Ä³»¼µ¯¿È [16] »³» 
¸ ½¯ÇÄ¸Ã¸ ÇÉ¾ Ç»¼»¿½µÇÄ»»ώ¾ ³Ã¿ÃÇ¯ÃµÉ¾ ¯³»¾µ ³ÃÏ Ç¸ Google Maps [17]. �³Ç³³Ä¯φ¸»³¾ 
¼¿»ÃÏ¾ 14 ´»³´Ä¿½¯Ã Ãµ »³»¸½µÄ»¾¯ ³¯Ã¸ ½µ 367 ´Ä¿½¿¼Ï³»³ Ãµ µ³´¿½³´»³¯³ ³¯Ã¸, 14 
´»³´Ä¿½¯Ã Ç¿ £¯³³³Ç¿ ½µ 76 ´»³´Ä¿½¯Ã Ãµ µ³´¿½³´»³¯³ ³¯Ã¸ »³» 14 ´»³´Ä¿½¯Ã Ç¸¾ 
�ÈÄ»³»¯ ½µ 63 ´Ä¿½¿¼Ï³»³ Ãµ µ³´¿½³´»³¯³ ³¯Ã¸. £È¾¿¼»»¯ ´»³¾Ï»¸»³¾ 536.349,07 km 

µ¾ÇÏÃ ¿Ä¯É¾ Ç¿È �¯½¿È ½¯Ã³ Ãµ ¯¾³ ¯Ç¿Ã. �µ ½¯³ ½¯Ã¸ »³Ç³¾¯¼ÉÃ¸ 40 lt/100 km 

ÈÃ¿¼¿³¯ÃÇ¸»µ ÏÇ» ¿» �¸½ÏÃ»µÃ �µÇ³φ¿Ä¯Ã »³Ç³¾¯¼ÉÃ³¾ 2.145,40 Mwh ³»³ Ç¿ ¯Ç¿Ã 2012. 
£Ç¿ £³Ä¯ÄÇ¸½³ ´»³Ç¯»µÇ³» Ã¯¾³»³Ã ½µ Ï¼³ Ç³ ÃÇ¿»Çµ¯³ ÇÉ¾ ´Ä¿½¿¼¿³¯É¾ ³¾³¼ÈÇ»»¯. 

2.3.3.3 �´»ÉÇ»»¯Ã »³» �½Ã¿Ä»»¯Ã �µÇ³φ¿Ä¯Ã 

�»³ Ç¸¾ µÏÄµÃ¸ ÇÉ¾ »³Ç³¾³¼ώÃµÉ¾ Ã¿È µ¯Ç³¾ ¿» �µÇ³φ¿Ä¯Ã Ãµ �´»ÉÇ»»Ï »³» �½Ã¿Ä»»Ï 
µÃ¯Ãµ´¿ ¯³»¾µ µÏÄµÃ¸ »³Ç³¾¯¼ÉÃ¸Ã »³ÈÃ¯½¿È (ÃµÇÄµ¼³¯¿È »¯¾¸Ã¸Ã »³» ³µ¾·¯¾¸Ã) Ãµ 
µÃ¯Ãµ´¿ �¿½¿Ï. £Ç¸ ÃÈ¾¯Çµ»³ ³¯Ãµ» »³Ç³³Ä³φώ¾ Ç¸Ã ��£¤�¤ ³»³ Ç¿ 2011 [2] ³»³ Ç³ 
»»¾¿Ï½µ¾³ ¿Ç¯½³Ç³ ³Ä¯»¸»µ Ç¿ Ã¿Ã¿ÃÇÏ Ã¿È ³¾Ç»ÃÇ¿»Çµ¯ ÃÇ¿¾ �¯½¿ §³»ÃÇ¿Ï »³» ½µ 
³φ³¯ÄµÃ¸ ÇÉ¾ ¯¼¼É¾ Ç¿½¯É¾ (�³Ä¿Ç»»¿Ï, �¸½¿Ç»»¿Ï £ÇÏ¼¿È, �¸½ÏÃ»É¾ �µÇ³φ¿Äώ¾) ³ÃÏ 
Ç¿ ÃÏ¾¿¼¿ ÇÉ¾ »³ÈÃ¯½É¾ Ç¿È �¯½¿È ³Ä¯»¸»µ ¸ »³Ç³¾¯¼ÉÃ¸ ÇÉ¾ �´»ÉÇ»»ώ¾ �µÇ³φ¿Äώ¾. 
£³Ä¿ÈÃ»¯·µÇ³» ¿ Ã¯¾³»³Ã ½µ Ç»Ã ¤µ¼»»¯Ã �³Ç³¾³¼ώÃµ»Ã: 

£¯¾³»³Ã 2.20: ¤µ¼»»¯Ã �³Ç³¾³¼ώÃµ»Ã £µÄ»φµÄµ»³»¯Ã �¾ÏÇ¸Ç³Ã �Ä³»¼µ¯¿È »³» �¯½¿È 
§³»ÃÇ¿ύ Ï¼É¾ ÇÉ¾ ¤¿½¯É¾ 

  �³Ç³¾¯¼ÉÃ¸ (GWh) 
£µÄ»φµÄµ»³»¯ 

�¾ÏÇ¸Ç³ �Ä³»¼µ¯¿È 

£µÇÄ¯¼³»¿ �¯¾¸Ã¸Ã �µ¾·¯¾¸ 

754,69 1.006,74 

£µÇÄ¯¼³»¿ 
(MWh)

90%

�µ¾·¯¾¸ 
(MWh)

10%
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�¯½¿Ã §³»ÃÇ¿ύ 58,33 77,81 

£¸³¯: ��£¤�¤ 

£¯¾³»³Ã 2.21: ¤µ¼»»¯ �³Ç³¾¯¼ÉÃ¸ �¾¯Ä³µ»³Ã �´»ÉÇ»»¿ύ ¤¿½¯³ (2012) 

  £µÇÄ¯¼³»¿ �¯¾¸Ã¸Ã �µ¾·¯¾¸ 

�¯½¿Ã §³»ÃÇ¿ύ 58.326,07 77.805,06 

�¸½¿Ç»»ÏÃ £ÇÏ¼¿Ã 847,55 91,95 

�¸½ÏÃ»µÃ 
�µÇ³φ¿Ä¯Ã 

2.145,40   

�µÉÄ³¯³  4.024,45 2.266,00 

�Ç¸¾¿ÇÄ¿φ¯³ 4.634,21   

�´»ÉÇ»»¯Ã 
�µÇ³φ¿Ä¯Ã 

46.674,46 75.447,11 

 » �´»ÉÇ»»¯Ã »³» �½Ã¿Ä»»¯Ã �µÇ³φ¿Ä¯Ã Çµ¼»»ώÃ »³Ç³¾³¼ώ¾¿È¾ 122.121,57 MWh. 

2.3.4 ¤µ¼»»¯ �³Ç³¾¯¼ÉÃ¸ �¾¯Ä³µ»³Ã 

£Ç¿¾ �¯½¿ §³»ÃÇ¿Ï ³»³ Ç¿ 2012 ÃÄ¿¯»ÈÈµ ÃÉÃ »³Ç³¾³¼ώ»¸»³¾ 323.594,06MWh ÃÈ¾¿¼»»¯Ã 
µ¾¯Ä³µ»³Ã. £³Ä³Ç¯»µÇ³» Ç¿ �¾µÄ³µ»³»Ï �Ã¿·Ï³»¿ ³»³ Ç¿ 2012 Ç¿È �¯½¿È. 
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�¾µÄ³µ»³»Ï �Ã¿·ύ³»¿ �¯½¿È §³»ÃÇ¿ύ [2012] 

£¯¾³»³Ã 2.22: ¤µ¼»»¯ »³Ç³¾¯¼ÉÃ¸ µ¾¯Ä³µ»³Ã Ç¿È �¯½¿È §³»ÃÇ¿ύ ³»³ Ç¿ 2012 

¤¿½¯³Ã 

¤����� ��¤����ª£� ���¤����£ [MWh] 

�¼µ»ÇÄ»»¯ 
µ¾¯Ä³µ»³ 

�¯Ä½³¾Ã¸/Èύ¿¸ 

 ÄÈ»Ç¯ »³ύÃ»½³ �¾¯Ä³µ»³ ³ÃÏ ³¾³¾µώÃ»½µÃ Ã¸³¯Ã 

£ύ¾¿¼¿ §ÈÃ»»Ï 
³¯Ä»¿ 

¥³Ä³¯Ä»¿ 
£µÇÄ¯¼³»¿ 
»¯Ä½³¾Ã¸Ã 

£µÇÄ¯¼³»¿ 
»¯¾¸Ã¸Ã 

�µ¾·¯¾¸ �»³¾¯Ç¸Ã �³»¯¾»Ä³»³Ã 

�¼¼³ 
¿ÄÈ»Ç¯ 

»³ύÃ»½³ 

§ÈÇ»»Ï 
¯¼³»¿ 

�»¿»³ύÃ»½¿  �¼¼¸ 
³»¿½¯·³ 

�µÄ½»»¯ 
¸¼»³»¯ 

�µÉ»µÄ½»»¯ 

�¤�¤��, �� £��£� £/����¤�£¤�£��£ ��� �� ��¨����£ 
  

�¸½¿Ç»»¯ »Ç¯Ä»³, µ¿¿Ã¼»Ã½ÏÃ/µ³»³Ç³ÃÇ¯Ãµ»Ã 901,51       455                     1.356,51 

�Ç¯Ä»³, µ¿¿Ã¼»Ã½ÏÃ/µ³»³Ç³ÃÇ¯Ãµ»Ã ÇÄ»Ç¿³µ¾¿ÏÃ Ç¿½¯³ (½¸ 
´¸½¿Ç»»¯) 56.538,38 

 

    26.179,34                     82.717,72 

�³Ç¿»»¯µÃ 34.043,47       14.509,23               34.503,01 6.900,16   89.955,87 

�¸½ÏÃ»¿Ã φÉÇ»Ã½ÏÃ 2.677,08                             2.677,08 

�»¿½¸Ç³¾¯³ 
�»ÇÏÃ £���                               0 

£��� (´µ¾ ÃÈ¾»ÃÇ¯Ç³»)                               0 

¥Ã¿Ãύ¾¿¼¿  94.160,44 0 0 0 41.143,57 0 0 0 0 0 0 0 34.503,01 6.900,16 0 176.707,18 

��¤�§ ¤�£ 
  

�¸½¿Ç»»ÏÃ ÃÇÏ¼¿Ã           847,55 91,95                 939,50 

�¸½ÏÃ»µÃ ½µÇ³φ¿Ä¯Ã            2.145,40                   2.145,40 

�´»ÉÇ»»¯Ã »³» µ½Ã¿Ä»»¯Ã ½µÇ³φ¿Ä¯Ã             46.674,46 75.447,11                 122.113,58 

¥Ã¿Ãύ¾¿¼¿  0 0 0 0 0 49.667,41 75.539,06 0 0 0 0 0 0 0 0 125.206,47 

���    
  

�µÉÄ³¯³, �³Ã¿»¿½¯³, �¼»µ¯³ 10.755,75         4.024,45 2.266,00                 17.046,20 

�Ç¸¾¿ÇÄ¿φ¯³           
4.634,21 

                  
4.634,21 

¥Ã¿Ãύ¾¿¼¿  10.755,75 0 0 0 0 8.658,66 2.266,00 0 0 0 0 0 0 0 0 21.680,41 

£¥� �  104.916,19 0 0 0 41.143,57 58.326,07 77.805,06 0 0 0 0 0 34.503,01 6.900,16 0 323.594,06 
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2.3.5 ¤¿Ã»»¯ �¼µ»ÇÄ¿Ã³Ä³³É³¯ 

�»³ Ç¸¾ Ã³Ä³³É³¯ µ¾¯Ä³µ»³Ã §ÉÇ¿³¿¼Ç³Ë»ώ¾ ¨³½¸¼¯Ã ¤¯Ã¸Ã, §ÉÇ¿³¿¼Ç³Ë»ώ¾ Ãµ ÃÇ¯³µÃ 
»³» �»¿¼»»ώ¾ £¯Ä»É¾ ³¾Ç¼¯»¸»³¾ ´µ´¿½¯¾³ ³ÃÏ Ç¿¾ ������ »³» Ç¸ ¤�� ³»³ Ç³ �¸ 
�»³ÃÈ¾´µ´µ½¯¾³ �¸Ã»¯ ½»³Ã »³» ¸ §³»ÃÇÏÃ ³¾¯»µ» ÃÇ¸¾ �Ä¯Ç¸ [18][19]. �Ä¯»¸»³¾ ¼¿»ÃÏ¾ 
89 µÃ»Çµ»Ä¯Ãµ»Ã ½µ §� ¨³½¸¼¯Ã ¤¯Ã¸Ã ÃÈ¾¿¼»»¯Ã Ã³Ä³³É³¯Ã 9.333,10MWh, 99 ¿»»»³»¯Ã 
µ³»³Ç³ÃÇ¯Ãµ»Ã ÃÈ¾¿¼»»¯Ã Ã³Ä³³É³¯Ã 1.193,67 Mwh »³» 1 �»¿¼»»Ï £¯Ä»¿ ÃÇ¿ �¾Ç»Ã»¯Ä» 
Ã¿È Ã³Ä¯³µ» 14.849,85 MWh ¸¼µ»ÇÄ»»¯Ã µ¾¯Ä³µ»³Ã.  ÃÏÇµ ¸ ÃÈ¾¿¼»»¯ Ã³Ä³³É³¯ ³ÃÏ 
µ³»³Ç³ÃÇ¯Ãµ»Ã �£� µ¯¾³» 25.376,62MWh. 

2.4 ¥Ã¿¼¿³»Ã½ÏÃ �»Ã¿½Ãώ¾ CO2 

2.4.1 �»Ã¿½Ã¯Ã ÃÄ¿µÄÇÏ½µ¾µÃ ³ÃÏ µ¾µÄ³µ»³»¯Ã »³Ç³¾³¼ώÃµ»Ã 

£Ä¿¸³¿È½¯¾ÉÃ ³¾³¼Ï»¸»³¾, ÈÃ¿¼¿³¯Ã»¸»³¾ »³» »³Ç³³Ä¯φ¸»³¾ Ï¼µÃ ¿» »³Ç³¾³¼ώÃµ»Ã 
¸¼µ»ÇÄ»»¯Ã µ¾¯Ä³µ»³Ã »³» µ¾¯Ä³µ»³Ã ÇÉ¾ »³ÈÃ¯½É¾ Ï¼É¾ ÇÉ¾ Ç¿½¯É¾ Ç¿È �¯½¿È §³»ÃÇ¿Ï 
³»³ Ç¿ ¯Ç¿Ã 2012. £µ ³ÈÇ¯ Ç¸¾ µ¾ÏÇ¸Ç³ »³ ÈÃ¿¼¿³»Ã»¿Ï¾ ³¯Ãµ» ÇÉ¾ ÃÄ¿¸³¿È½¯¾É¾ ¿» 
µ»Ã¿½Ã¯Ã CO2 ½µ Ç¸ ÃÈ½³¿¼¯ ÇÉ¾ ÃÈ¾Çµ¼µÃÇώ¾ Ç¸Ã IPCC [20]. �µÄ»»¿¯ ³ÃÏ ³ÈÇ¿ÏÃ Ç¿ÈÃ 
ÃÈ¾Çµ¼µÃÇ¯Ã ÇÄ¿Ã¿Ã¿»¯»¸»³¾ ÃÄ¿»µ»½¯¾¿È ¾³ ÃÄ¿Ã³Ä½¿ÃÇ¿Ï¾ ÃÇ¸¾ Ç¿Ã»»¯ »³Ç³¾¯¼ÉÃ¸. 

�¼µ»ÇÄ»»¯ �¾¯Ä³µ»³ 

£Ï½φÉ¾³ ½µ Ç¸¾ IPCC ¿ Ç¿Ã»»ÏÃ ÃÈ¾Çµ¼µÃÇ¯ µ»Ã¿½Ãώ¾ CO2 ¼Ï³É »³Ç³¾¯¼ÉÃ¸Ã ¸¼µ»ÇÄ»»¯Ã 
µ¾¯Ä³µ»³Ã ÈÃ¿¼¿³¯·µÇ³» ³ÃÏ Ç¿¾ Ã³Ä³»¯ÇÉ ÇÏÃ¿: 

ĀāĀ = (ÿþĀ 2 ÿăĀ 2 ĂĀă) ∗ āĀĀāĀ + þ02ÿăĀ + þĂ2ĂĀăÿþĀ  

�Ã¿È:  

EFE: ¤¿Ã»»ÏÃ ÃÈ¾Çµ¼µÃÇ¯Ã µ»Ã¿½Ãώ¾ ³ÃÏ �� (tn/MWhe) 

TCE: £È¾¿¼»»¯ �³Ç³¾¯¼ÉÃ¸ �� ÃÇ¸¾ Ç¿Ã»»¯ ³ÄÇ¯ (MWhe) 

LPE: ¤¿Ã»»¯ �¼µ»ÇÄ¿Ã³Ä³³É³¯ (MWhe) 

GEP: �³¿Ä¯Ã £»ÃÇ¿Ã¿»¸½¯¾¸Ã ÃÄ¯Ã»¾¸Ã �� ³ÃÏ Ç¸¾ Ç¿Ã»»¯ ³ÄÇ¯ (MWhe) 

NEEFE: �»¾»»ÏÃ ¯ �ÈÄÉÃ³Ë»ÏÃ ÃÈ¾Çµ¼µÃÇ¯Ã µ»Ã¿½Ãώ¾ CO2 ³ÃÏ »³Ç³¾¯¼ÉÃ¸ �� (tn/MWhe) 

CO2LPE: �»Ã¿½Ã¯Ã CO2 ¼Ï³É Ç¿Ã»»¯Ã ¸¼µ»ÇÄ¿Ã³Ä³³É³¯Ã 

CO2GEP: �»Ã¿½Ã¯Ã CO2 ¼Ï³É Ã³Ä³³É³¯Ã Ã»ÃÇ¿Ã¿»¸½¯¾¸Ã ÃÄ¯Ã»¾¸Ã �� Ã¿È ³³¿Ä¯ÃÇ¸»µ 
³ÃÏ Ç¸¾ Ç¿Ã»»¯ ³ÄÇ¯ 
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ĀāĀ = (104.916,19 2 25.376,62 2 0) ∗ 0,989 + 0 + 0104.916,19 = 0,761 

£Ç¿ �¯½¿ §³»ÃÇ¿Ï ¸ Ç¿Ã»»¯ ¸¼µ»ÇÄ¿Ã³Ä³³É³¯ µ¯¾³» 25.376,62 MWhe.   NEEFE »µÉÄ¯»¸»µ 
0,989 tn/MWh [21] »³» µÃ¿½¯¾ÉÃ ¿ ÃÈ¾Çµ¼µÃÇ¯Ã µ»Ã¿½Ãώ¾ Ç¸Ã ¸¼µ»ÇÄ»»¯Ã µ¾¯Ä³µ»³Ã 
ÇÄ¿Ã¿Ã¿»µ¯Ç³» ÃÇ¿ÈÃ 0,761 tn/MWh. 

£µÇÄ¯¼³»¿ �¯Ä½³¾Ã¸Ã 

£Ï½φÉ¾³ ½µ Ç¿ £Ï½φÉ¾¿ ÇÉ¾ �¸½¯ÄÇÉ¾ ¿ ÃÈ¾Çµ¼µÃÇ¯Ã µ»Ã¿½Ãώ¾ CO2 Ç¿È ÃµÇÄµ¼³¯¿È 
»¯Ä½³¾Ã¸Ã µ¯¾³» ÃÇ¿ÈÃ 0,267 tn/MWh. 

£µÇÄ¯¼³»¿ �¯¾¸Ã¸Ã 

�»³ Ç¿ ÃµÇÄ¯¼³»¿ »¯¾¸Ã¸Ã ¿ ÃÈ¾Çµ¼µÃÇ¯Ã µ»Ã¿½Ãώ¾ CO2 ÃÏ½φÉ¾³ ½µ Ç¸¾ IPCC µ¯¾³» 0,267 
tn/MWh. ¤¸¾ Çµ¼µÈÇ³¯³ ´µ»³µÇ¯³ Ç¿È¼¯Ç»ÃÇ¿¾ ÃÇ¿ÈÃ »»¾¸Ç¯ÄµÃ ÃµÇÄµ¼³¯¿È ÇÄ¸Ã»½¿Ã¿»µ¯Ç³» 
³»¿¾Ç¯·µ¼. ¤¿ ³»¿¾Ç¯·µ¼ ¯Çµ» ½¸´µ¾»»Ï ÃÈ¾Çµ¼µÃÇ¯ µ»Ã¿½Ãώ¾ µÃ¿½¯¾ÉÃ ÃÄ¯Ãµ» ¾³ ³¯¾µ» 
´»³½ÏÄφÉÃ¸ Ç¿È ÃÈ¾Çµ¼µÃÇ¯ µ»Ã¿½Ãώ¾ Ç¿È ÃµÇÄµ¼³¯¿È »¯¾¸Ã¸Ã ½µ ³¯Ã¸ Ç¿ Ã¿Ã¿ÃÇÏ 
³¾¯½µ»¿¸Ã Ç¿È ³»¿¾Ç¯·µ¼ ÃÇ¿ diesel. £Ï½φÉ¾³ ½µ Ç¿ ¥Ã¿ÈÄ³µ¯¿ £µÄ»³¯¼¼¿¾Ç¿Ã »³» �¾¯Ä³µ»³Ã 
(¥£��) Ç¿ Ã¿Ã¿ÃÇÏ ³¾¯½µ»¿¸Ã µ¯¾³» 6,5% ³»³ Ç¿ 2010 (»³» ¯Çµ» »µÉÄ¸»µ¯ ÃÉÃ Ã³Ä³½¯¾µ» Ç¿ 
¯´»¿ »³» ³»³ Ç¿ 2012) [22]. 

  ¾¯¿Ã ÃÈ¾Çµ¼µÃÇ¯Ã ÈÃ¿¼¿³¯·µÇ³» ½¯ÃÉ Ç¿È ÇÏÃ¿È: āÿþ� = ăþÿ ∗ ā + ăýÿ ∗ ā��Āý�þ�þ�  

�Ã¿È: 

Fnew:   ´»¿Ä»É½¯¾¿Ã ÃÈ¾Çµ¼µÃÇ¯Ã µ»Ã¿½Ãώ¾ ³»³ Ç¿ ÃµÇÄ¯¼³»¿ »¯¾¸Ã¸Ã ÃÇ¿ ¯Ç¿Ã ³¾³φ¿Ä¯Ã 

PCD: £¿Ã¿ÃÇÏ ÃÈ½³³Ç»»¿Ï ÃµÇÄµ¼³¯¿È »¯¾¸Ã¸Ã 

F:   ÇÈÃ»»ÏÃ ÃÈ¾Çµ¼µÃÇ¯Ã µ»Ã¿½Ãώ¾ ³»³ Ç¿ ÃµÇÄ¯¼³»¿ »¯¾¸Ã¸Ã (tn/MWh) 

PBD: £¿Ã¿ÃÇÏ ³»¿¾Ç¯·µ¼ 

Fbiodiesel:   ÇÈÃ»»ÏÃ ÃÈ¾Çµ¼µÃÇ¯Ã µ»Ã¿½Ãώ¾ ³»³ Ç¿ ³»¿¾Ç¯·µ¼ (tn/MWh) āÿþ� = 0,935 ∗ 0,267 + 0,065 ∗ 0 = 0,250 

�Ã¿½¯¾ÉÃ ¿ ÃÈ¾Çµ¼µÃÇ¯Ã µ»Ã¿½Ãώ¾ CO2 Ç¿È ÃµÇÄµ¼³¯¿È »¯¾¸Ã¸Ã ´»³½¿Äφώ¾µÇ³» ÃÇ¿ÈÃ 
0,250 tn/MWh. 

�µ¾·¯¾¸ 

�»³ Ç¸ ³µ¾·¯¾¸ ÃÏ½φÉ¾³ ½µ Ç¿ £Ï½φÉ¾¿ ÇÉ¾ �¸½¯ÄÇÉ¾ ¿ ÃÈ¾Çµ¼µÃÇ¯Ã µ»Ã¿½Ãώ¾ CO2 µ¯¾³» 
0,249 tn/MWh. 
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�»¿½¯·³ (�È¼µ¯³) 

�»³ Ç¸ ¿È¼µ¯³ ¿ ÃÈ¾Çµ¼µÃÇ¯Ã µ»Ã¿½Ãώ¾ CO2 ÃÏ½φÉ¾³ ½µ Ç¿ £Ï½φÉ¾¿ ÇÉ¾ �¸½¯ÄÇÉ¾ 
Ã³¯Ä¾µ» Ç»½¯Ã 0-0,403 tn/MWh [24] ´»ÏÇ» µ¿³ÄÇ¯Ç³» ³ÃÏ Ç¿¾ ÇÄÏÃ¿ Ã¿È ¯Çµ» ³¯¾µ» ¸ 
È¼¿ÇÏ½¸Ã¸ Ç¸Ã ¿È¼µ¯³Ã. �»³ Ç¿ �¯½¿ §³»ÃÇ¿Ï »µÉÄ¯»¸»µ ÃÉÃ Ç¿ 25% Ç¸Ã ¿È¼µ¯³Ã 
ÃÈ³»µ¾ÇÄώ»¸»µ ½µ ³»ώÃ»½¿ ÇÄÏÃ¿ »³» ¯Ä³ ¿ ÃÈ¾Çµ¼µÃÇ¯Ã ´»³½¿Äφώ¾µÇ³» ÃÇ¿ÈÃ 0,302 
tn/MWh. 

�¼»¿»µÄ½»»¯ �¾¯Ä³µ»³ 

�»³ Ç¸¾ �¼»¿»µÄ½»»¯ �¾¯Ä³µ»³ ¿ ÃÈ¾Çµ¼µÃÇ¯Ã µ»Ã¿½Ãώ¾ CO2 ÃÏ½φÉ¾³ ½µ Ç¿ £Ï½φÉ¾¿ ÇÉ¾ 
�¸½¯ÄÇÉ¾ µ¯¾³» ½¸´µ¾»»ÏÃ. 

 ÃÏÇµ ÃÄ¿»ÏÃÇµ» ÃÈ¾¿¼»»¯ ¿ Ã³Ä³»¯ÇÉ Ã¯¾³»³Ã: 

£¯¾³»³Ã 2.23: £È¾Çµ¼µÃÇ¯Ã µ»Ã¿½Ãώ¾ CO2 

¤ύÃ¿Ã �³ÈÃ¯½¿È £È¾Çµ¼µÃÇ¯Ã �»Ã¿½Ãώ¾ CO2 (tn/MWh) 

�¼µ»ÇÄ»»¯ �¾¯Ä³µ»³ 0,761 

£µÇÄ¯¼³»¿ �¯Ä½³¾Ã¸Ã 0,267 

£µÇÄ¯¼³»¿ �¯¾¸Ã¸Ã 0,250 

�µ¾·¯¾¸ 0,249 

�»¿½¯·³ 0,302 

�¼»¿»µÄ½»»¯ �¾¯Ä³µ»³ 0,000 

2.4.2 �¼¼µÃ µ»Ã¿½Ã¯Ã 

�»³Çµ¯Ä»Ã¸ ³Ã¿ÄÄ»½½¯ÇÉ¾ 

£¯Ä³¾ ÇÉ¾ µ»Ã¿½Ãώ¾ CO2 ³ÃÏ Ç¿ÈÃ ´»¯φ¿Ä¿ÈÃ Ç¿½µ¯Ã Ç¿È �¯½¿È Ã¿È ³¾³φ¯Ä»¸»³¾ Ãµ 
ÃÄ¿¸³¿Ï½µ¾µÃ µ¾ÏÇ¸ÇµÃ ( »»»³»ÏÃ, ¤Ä»Ç¿³µ¾¯Ã, �¸½¿Ç»»ÏÃ »³» �µÇ³φ¿Ä¯Ã) ½¯³ µ¿¯Ã¿È 
Ã¸½³¾Ç»»¯ Ã¿ÃÏÇ¸Ç³ ÃÄ¿¯ÄÇµÇ³» ³ÃÏ Ç¸¾ »³ÏÃ¸ ³Ã¿³¼¯ÇÉ¾ Ç¿È �¯½¿È . �ÃÏ Ç¿ 
¤¿Ã»»Ï £Ç¯´»¿ �»³Çµ¯Ä»Ã¸Ã �Ã¿³¼¯ÇÉ¾ ÃÈ¼¼¯Ç»¸»³¾ Ç³ ´µ´¿½¯¾³ ³»³ Ç³ ³Ã¿ÄÄ¯½½³Ç³ »³» 
Ã³Ä¿ÈÃ»¯·¿¾Ç³» Ã³Ä³»¯ÇÉ [23]: 

£¯¾³»³Ã 2.24: £ύÃÇ³Ã¸ ³Ã¿ÄÄ»½½¯ÇÉ¾ 

¥¼»»Ï 
£¿Ã¿ÃÇÏ ÃÇ³ �£� 

(% ».³) £¿ÃÏÇ¸Ç³ (tn) 

�»¿³ÃÏ³¼¸Ç³ 39,15% 4.832,43 

¨³ÄÇ¯-¨³ÄÇÏ¾» 19,94% 2.461,27 

£¼³ÃÇ»»¯ 16,85% 2.079,86 

�È³¼¯ 5,33% 657,90 

�¯Ç³¼¼³ 4,95% 611,00 

�Ï¼¿ 1,57% 193,79 
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£ÈÃ»µÈ³Ã¯³Ã 

�-¥-� 3,67% 453,00 

�¿»Ã¯ 8,54% 1.054,12 

£Ï¾¿¼¿ 100,00% 12.343 

£¸³¯: ¤¿Ã»»Ï £Ç¯´»¿ �»³Çµ¯Ä»Ã¸Ã �Ã¿³¼¯ÇÉ¾ �¯½¿È §³»ÃÇ¿Ï 

�»³ Ç¿¾ ÈÃ¿¼¿³»Ã½Ï ÇÉ¾ µ»Ã¿½Ãώ¾ ÇÄ¸Ã»½¿Ã¿»¯»¸»µ ¸ Ã³Ä³»¯ÇÉ φÏÄ½¿È¼³: Ā�ā/�Ā� �ÿÿĀĀÿāĀĀ (Ăý/�ÿ)= (Āþÿ� • Āþÿ� • Āþā • ÿĂþ • ÿĂþ� • ā • 16/12 2 ý) • (1 2 ĂĀ) 

�Ã¿È: 

MSWT: ÃÈ¾¿¼»»¯ Ã¿ÃÏÇ¸Ç³ ³Ã¿ÄÄ»½½¯ÇÉ¾ (Gg/yr) 

MSWF: Ã¿Ã¿ÃÇÏ ³Ã¿ÄÄ»½½¯ÇÉ¾ Ã¿È »³Ç³¼¯³µ» Ãµ ¨��� 

 MCF: ÃÈ¾Çµ¼µÃÇ¯Ã ´»ÏÄ»ÉÃ¸Ã ½µ»³¾¯¿È (»¼¯Ã½³) 

DOC: ´»³ÃÃώ½µ¾¿Ã ¿Ä³³¾»»ÏÃ ¯¾»Ä³»³Ã (»¼¯Ã½³) (kg C/ kg SW)  

DOCF: »¼¯Ã½³ DOC 

F: Ã¿Ã¿ÃÇÏ ½µ»³¾¯¿È ÃÄ¿µÄÇÏ½µ¾¿ ³ÃÏ ÇÉ½³ÇµÄ¯ (³ÃÏ IPCC µ¯¾³» 0,5)  

16/12: ½µÇ³ÇÄ¿Ã¯ ¯¾»Ä³»³ Ãµ ½µ»¯¾»¿ 

R: ³¾³»Çώ½µ¾¿ ½µ»¯¾»¿ (Gg/yr) 

OX: ÃÈ¾Çµ¼µÃÇ¯Ã ¿¿µ¯´ÉÃ¸Ã (»¼¯Ã½³) (³ÃÏ IPCC µ¯¾³» 0) 

� ½¯»¿´¿Ã ³ÈÇ¯ ÈÃ¿»¯Çµ» ÏÇ» Ï¼µÃ ¿» Ã»»³¾¯Ã µ»Ã¿½Ã¯Ã CH4 (½µ»³¾¯¿È) ³Ãµ¼µÈ»µÄώ¾¿¾Ç³» 
»³Ç¯ Ç¸ ´»¯Ä»µ»³ Ç¿È ¯´»¿È ¯Ç¿ÈÃ ½µ Ç¸ ´»¯»µÃ¸ ÇÉ¾ ³Ã¿³¼¯ÇÉ¾. � ½¯»¿´¿Ã Ç¸Ã IPCC 

Ã³Ä¯Çµ» ÃÈ³»µ»Ä»½¯¾µÃ ½µÇ³³¼¸Ç¯Ã »³» ÈÃ¿´µ¯¿µ»Ã ³»³ ÃµÄ»¿Ç¯Ã Ã¿È ´µ¾ ¯Ç¿È¾ Ï¼³ Ç³ 
³Ã³Ä³¯Ç¸Ç³ ÃÇ³Ç»ÃÇ»»¯ ÃÇ¿»Çµ¯³ ³»³ Ç³ ³Ã¿ÄÄ¯½½³Ç¯ Ç¿ÈÃ. £³Ä³»¯ÇÉ Ã³Ä¿ÈÃ»¯·¿¾Ç³» 
µ¿»ÃώÃµ»Ã »³» Ã¯¾³»³Ã ½µ Ï¼³ Ç³ ÃÇ¿»Çµ¯³ Ã¿È ÇÄ¸Ã»½¿Ã¿»¿Ï¾Ç³» ³»³ Ç¸¾ µÏÄµÃ¸ ÇÉ¾ 
µ»Ã¿½Ãώ¾ CO2. 

  ´»³ÃÃώ½µ¾¿Ã ¿Ä³³¾»»ÏÃ ¯¾»Ä³»³Ã ÈÃ¿¼¿³¯·µÇ³» ³ÃÏ Ç¿¾ ÇÏÃ¿ 

DOC = 0,40 • (A) + 0,17 • (B) + 0,15 • (C) + 0,30 • (D) 

�Ã¿È  

A: Ã¿Ã¿ÃÇÏ Ç³ÄÇ»¿Ï »³» Èφ³Ã½¯ÇÉ¾ µÃ¯ Ç¸Ã ÃÈ¾¿¼»»¯Ã Ã¿ÃÏÇ¸Ç³Ã ³Ã¿ÄÄ»½½¯ÇÉ¾ 

B: Ã¿Ã¿ÃÇÏ ÈÃ¿¼µ»½½¯ÇÉ¾ »¸Ã¿ÈÄ»»¯Ã »³» ¯¼¼³ ¿Ä³³¾»»¯ ³Ã¿ÄÄ¯½½³Ç³ (³¼¼¯ ÏÇ» ÇÄÏφ»½³) 
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C: Ã¿Ã¿ÃÇÏ ³Ã¿ÄÄ»½½¯ÇÉ¾ φ³³¸Ç¿Ï 

D: Ã¿Ã¿ÃÇÏ ¿Ï¼¿È 

¤¿ DOCF ÈÃ¿¼¿³¯·µÇ³» ³ÃÏ Ç¿¾ ÇÏÃ¿  

DOCF = 0,014 • T + 0,280 

�Ã¿È ¤=19,5°C ¸ ½¯Ã¸ »µÄ½¿»Ä³Ã¯³ Ç¿È �¯½¿È §³»ÃÇ¿Ï ³»³ Ç¿ 2012. 

�»Ï½¸ Ç¿ Ã¿Ã¿ÃÇÏ ³¾³»Ï»¼ÉÃ¸Ã Ç¿È �¯½¿È ³¾¯ÄÇµÇ³» ÃÏ½φÉ¾³ ½µ Ç¿ ¤¿Ã»»Ï £Ç¯´»¿ 
�»³Çµ¯Ä»Ã¸Ã �Ã¿³¼¯ÇÉ¾ ÃÇ¿ 3% µÃ¯ Ç¸Ã ÃÈ¾¿¼»»¯Ã Ã¿ÃÏÇ¸Ç³Ã ÇÉ¾ ³Ã¿ÄÄ»½½¯ÇÉ¾. 

  Ã¯¾³»³Ã ½µ Ï¼µÃ Ç»Ã ½µÇ³³¼¸Ç¯Ã Ã¿È ÇÄ¸Ã»½¿Ã¿»¯»¸»³¾: 

£¯¾³»³Ã 2.25: �µÇ³³¼¸Ç¯Ã µ¿¯ÃÉÃ¸Ã 

�µÇ³³¼¸Ç¯Ã ¤»½¯Ã 

MSWT 12,34 

MSWF 95,78% 

MCF 0,4 

DOC 0,160 

DOCF 0,553 

F 0,5 

16/12 1,333 

R 0 

OX 0 

£¸³¯: ¤¿Ã»»Ï £Ç¯´»¿ �»³Çµ¯Ä»Ã¸Ã �Ã¿³¼¯ÇÉ¾ �¯½¿È §³»ÃÇ¿ύ, IPCC 

�µÇ¯ ³ÃÏ Ç¿ÈÃ ÈÃ¿¼¿³»Ã½¿ÏÃ ÃÄ¿»ÏÃÇµ» ÏÇ» Ã³Ä¯³¿¾Ç³» 279,33 tn CH4 Ç¿ ÇÄÏ¾¿ Ã¿È ½µ 
ÃÈ¾Çµ¼µÃÇ¯ ½µÇ³ÇÄ¿Ã¯Ã ½¯ÃÉ Ç¿È £È½φώ¾¿È ÇÉ¾ �¸½¯ÄÇÉ¾ 25 ÈÃ¿¼¿³¯Ã»¸»³¾ 6.983,24 tn 

CO2. 

�³ύÃ¸ »¼³´µ½¯ÇÉ¾ 

¥Ã¯ÄÇ¿È¾ ÃÏ½φÉ¾³ ½µ Ç³ ÃÇ¿»Çµ¯³ ÃµÄ¯Ã¿È 474.934 µ¼³»Ï´µ¾ÇÄ³ ÏÃ¿È Ç¿ »³»¯¾³ ´¯¾µ» 
»³Ç¯ ½¯Ã¿ ÏÄ¿ 6kg »¼³´µ½¯ÇÉ¾ Ç¿ ÇÄÏ¾¿. £Ä¿»ÏÃÇµ» ¼¿»ÃÏ¾ ÏÇ» Ã³Ä¯³¿¾Ç³» 2.849,60 tn 

»¼³´µ½¯ÇÉ¾ Ã¿È »Ã¿´È¾³½¿Ï¾ ½µ 14.248,01 MWh. � Ã¿ÃÏÇ¸Ç³ ³ÈÇ¯ »³¯³µÇ³» ³¾µ¿¯¼µ³»Ç³ 
µÃ»³³ÄÏ¾¿¾Ç³Ã Ç¿ ³¾»Ä³»»»Ï ³Ã¿ÇÏÃÉ½³ Ç¿È �¯½¿È. �µÉÄώ¾Ç³Ã ÃÏ½φÉ¾³ ½µ Ç»Ã ¿´¸³¯µÃ 
Ç¿È £È½φώ¾¿È 0,403 tn/Mwh, ÈÃ¿¼¿³¯·µÇ³» ÏÇ» ¿» µ»¼ÈÏ½µ¾¿» ÄÏÃ¿» ³ÃÏ Ç¸¾ »³ÏÃ¸ 
»¼³´µ½¯ÇÉ¾ φÇ¯¾¿È¾ ÃÇ¿ÈÃ 5.741,95 tn CO2.  
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2.4.3 ¤µ¼»»¯ ³Ã¿³Ä³φ¯ µ»Ã¿½Ãώ¾ 

£È³»µ¾ÇÄώ¾¿¾Ç³Ã Ç³ Ã³Ä³Ã¯¾É ´µ´¿½¯¾³ ÃÇ¿¾ ³»Ï¼¿È»¿ Ã¯¾³»³ Ã¿È Ã³Ä¿ÈÃ»¯·µ» Ç¿ 
³Ã¿ÇÏÃÉ½³ Ç¿È ¯¾»Ä³»³, ÃÄ¿»ÏÃÇµ» ÃÉÃ ÃÇ¿ �¯½¿ §³»ÃÇ¿Ï µ»¼Ï¿¾Ç³» ÃÈ¾¿¼»»¯ 147,9 

Ç»¼»¯´µÃ tn CO2. 
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£¯¾³»³Ã 2.26: �»Ã¿½Ã¯Ã CO2 ÃÇ¿ �¯½¿ §³»ÃÇ¿ύ Ç¿ 2012 

¤À½°³Ä 

Ε»πÀ½π°Ä CO2 [t] / Ε»πÀ½π°Ä ºÃ. CO2 [t] 

�¼·»ÄÃº»± 
·¾°Ã´·º³ 

�°Ã½³¾
Ã¸/ 

ËÐ¿¸ 

 Ãυ»Ä¯ »³ÐÃº½³ Ε¾°Ã´·º³ ³πÏ ³¾³¾·ÑÃº½·Ä π¸´°Ä 

£Ð¾À¼À §υÃº
»Ï 

³°ÃºÀ 

¥´Ã³°
ÃºÀ 

¡·ÄÃ°¼³ºÀ 
¹°Ã½³¾Ã¸Ä 

¡·ÄÃ°¼³ºÀ 
»²¾¸Ã¸Ä 

�·¾·²¾¸ 
�º´¾²Ä

¸Ä 

�³º¯¾¹Ã³
»³Ä 

Ά¼¼³ 
ÀÃυ»Ä

¯ 
»³ÐÃº

½³ 

�ºÀ³°
ÃºÀ 

§υÄº
»Ï 

°¼³º
À 

�ºÀ»³ÐÃ
º½À  Ά¼¼¸ ³ºÀ½¯·³ 

�·Ã½º
»¯ 

¸¼º³»
¯ 

�·Ì¹·Ã½
º»± 

�¤�¢��, Ε� ¡��£� £/Ε���¤�£¤�£Ε�£ ��� �� ��Χ���Ε£   

�η¾ÁÄ»¼¯ ¼ÄίÃ»³,¸ÀÁπ½»Ã¾ÏÄ/¸γ¼³Ä³ÃÄ¯Ã¸»Ä 2.722,54 0 0 0 121,49 0 0 0 0 0 0 0 0 0 0 0 2.844,02 

 

�η¾ÁÄ»¼¯ ¼ÄίÃ»³, 
¸ÀÁπ½»Ã¾ÏÄ/¸γ¼³Ä³
ÃÄ¯Ã¸»Ä 

685,85       121,49                       807,34 

�η¾ÏÃ»ÁÄ 
§ωÄ»Ã¾ÏÄ 

2.036,68                               2.036,68 

�ÄίÃ»³, ¸ÀÁπ½»Ã¾ÏÄ/¸γ¼³Ä³ÃÄ¯Ã¸»Ä ÄÃ»ÄÁγ¸¿ÁÐÄ ÄÁ¾°³ (¾η 
·η¾ÁÄ»¼¯) 43.013,58 0 0 0 6.989,89 0 0 0 0 0 0 0 0 0 0 0 50.003,46 

  �ÄίÃ»³ ¤Ã»ÄÁγ¸¿ÁÐÄ 
43.013,58       6.989,89                       50.003,46 

Ο»¼»³¼ÏÄ ¤Á¾°³Ä 25.899,78 0 0 0 3.873,96 0 0 0 0 0 0 0 0 10.419,91 0 0 40.193,65 

¥πÀÃÐ¾À¼À  71.635,90 0 0 0 10.985,33 0 0 0 0 0 0 0 0 10.419,91 0 0 93.041,14 

�Ε¤�§ ¢Ε£   

�η¾ÁÄ»¼ÏÄ ¤Á¾°³Ä 0 0 0 0 0 211,89 22,90 0 0 0 0 0 0 0 0 0 234,78 

  
�η¾ÁÄ»¼ÏÄ £ÄÏ½ÁÄ           211,89 22,90                   234,78 

Ά½½³                                 0 

�η¾ÏÃ»¸Ä �¸Ä³φÁÃ°Ä 0 0 0 0 0 536,35 0 0 0 0 0 0 0 0 0 0 536,35 

  �¸ωφÁÃ¸ί³           536,35                     536,35 

�·»ωÄ»¼°Ä ¼³» �¾πÁÃ»¼°Ä �¸Ä³φÁÃ°Ä 0 0 0 0 0 11.668,62 18.786,33 0 0 0 0 0 0 0 0 0 30.454,95 

  
ΑÇÄÁ¼ί¿ηÄ³/�ηÇ³¿°
Ä/§ÁÃÄηγ¯ ¼.¯ 

          11.668,62 18.786,33                   30.454,95 

¥πÀÃÐ¾À¼À  0 0 0 0 0 12.416,85 18.809,23 0 0 0 0 0 0 0 0 0 31.226,08 

Ά��    

Γ¸ωÃγί³, �³ÃÁ¼Á¾¸ί³, Α½»¸ί³ 8.182,82         1.006,11 564,23                   9.753,16 

�Äη¿ÁÄÃÁφί³           1.158,55                     1.158,55 

¥πÀÃÐ¾À¼À  8.182,82 0 0 0 0 2.164,66 564,23 0 0 0 0 0 0 0 0 0 10.911,72 

��� � ¤ �Ε�£, �� £¥��§Ε�£ �Ε 
¤�� Ε�Ε¢�Ε�� 

    

�»³Ç¸ίÃ»Ãη ³πÁÃÃ»¾¾¯Äω¿                                 6.983,24 

Ά½½Á» ÄÁ¾¸ίÄ, ¾η ÃÇ¿³φ¸ίÄ ¾¸ Äη¿ ¸¿°Ãγ¸»³                                 5.741,95 

¥πÀÃÐ¾À¼À  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12.725,19 

£¥� �  79.818,71 0 0 0 10.985,33 14.581,52 19.373,46 0 0 0 0 0 0 10.419,91 0 0 147.904,12 
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2.5 �Ä³φ»»¯ �¾³Ã³Ä¯ÃÇ³Ã¸ �Ã¿Çµ¼µÃ½¯ÇÉ¾ 

 

�Ä¯φ¸½³ 2.12: £¿Ã¿Ç»»¯ »³Ç³¾¿½¯ �³Ç³¾¯¼ÉÃ¸Ã �¾¯Ä³µ»³Ã �¯½¿È §³»ÃÇ¿ύ ³¾¯ ¤¿½¯³ 
(2012) 

 

�Ä¯φ¸½³ 2.13: £¿Ã¿Ç»»¯ »³Ç³¾¿½¯ �»Ã¿½Ãώ¾ CO2 Ç¿È �¯½¿È §³»ÃÇ¿ύ ³¾¯ ¤¿½¯³ (2012) 
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�Ä¯φ¸½³ 2.14: �³Ç³¾¯¼ÉÃ¸ �¾¯Ä³µ»³Ã �¯½¿È §³»ÃÇ¿ύ ³¾¯ Ã¸³¯ (2012) 

 

 

�Ä¯φ¸½³ 2.15: ¤µ¼»»¯ �¾µÄ³µ»³»¯ �³Ç³¾¯¼ÉÃ¸ �¯½¿È §³»ÃÇ¿ύ (2012) 
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�Ä¯φ¸½³ 2.16: ¤µ¼»»¯Ã µ»Ã¿½Ã¯Ã CO2 �¯½¿È §³»ÃÇ¿ύ ³¾¯ Ã¸³¯ »³» ³¾¯ Ç¿½¯³ (2012) 

 

 

�Ä¯φ¸½³ 2.17: �¾µÄ³µ»³»¯ »³Ç³¾¯¼ÉÃ¸ ÃÇ³ �Ç¯Ä»³, �µÇ³φ¿Ä¯Ã »³» �³Ä¿Ç»»Ï ¤¿½¯³ Ç¿È 
�¯½¿È §³»ÃÇ¿ύ (2012) 
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�Ä¯φ¸½³ 2.18: ¤µ¼»»¯Ã µ»Ã¿½Ã¯Ã CO2 ÃÇ³ �Ç¯Ä»³, �µÇ³φ¿Ä¯Ã »³» �³Ä¿Ç»»Ï ¤¿½¯³ Ç¿È 
�¯½¿È §³»ÃÇ¿ύ (2012) 
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3. �¯ÇÄ³ »³» �Ä¯Ãµ»Ã ÉÃ Ç¿ 2030 

3.1 �»Ã³³É³¯ 

£Ç¿ Ã¼³¯Ã»¿ ½µ¯ÉÃ¸Ã ÇÉ¾ µ»Ã¿½Ãώ¾ CO2 ³¾³ÃÇÏÇ»¸»µ Ç¿ ³»Ï¼¿È»¿ £Ç¯´»¿ Ç¿ ¿Ã¿¯¿ 
ÃµÄ»¼³½³¯¾µ» ´Ä¯Ãµ»Ã Ã¿È ÃÄ¿Çµ¯¾¿¾Ç³» ¾³ µφ³Ä½¿Ã»¿Ï¾ ³ÃÏ Ç¿ �¯½¿ »³» ³ÃÏ Ç¿ÈÃ 
Ã¿¼¯ÇµÃ. 

  �¯½¿Ã §³»ÃÇ¿Ï »³¼µ¯Ç³» ¾³ ³¾³¼¯³µ» ´»Ã¼Ï ÄÏ¼¿ ÃÇ¸¾ µÃ¯ÇµÈ¿¸ ³ÈÇώ¾ ÇÉ¾ ÃÇÏÇÉ¾, 
³φµ¾ÏÃ ÉÃ »³Ç³¾³¼ÉÇ¯Ã »³» ³φµÇ¯Ä¿È ÉÃ ÃÈ¾Ç¿¾»ÃÇ¯Ã ÇÉ¾ Ã¿¼»Çώ¾. �ÄÇ»»¯ φ¯Äµ» µÈ»Ï¾¸ 
³»³ Ç¸ ´»³Çµ¯Ä»Ã¸ ÇÉ¾ µ¾µÄ³µ»³»ώ¾ »³Ç³¾³¼ώÃµÉ¾ ÇÉ¾ ´¸½¿Ç»»ώ¾ »Ç»Ä¯É¾, ÇÉ¾ 
µ³»³Ç³ÃÇ¯ÃµÉ¾ Ï´ÄµÈÃ¸Ã/¯Ä´µÈÃ¸Ã, »³» Ç¿È ´¸½¿Ç»»¿Ï ÃÇÏ¼¿È »³»ώÃ ÈÃ¯³¿¾Ç³» ÃÇ¸ ´»»¯ 
Ç¿È ´»»³»¿´¿Ã¯³. �Ã¿½¯¾ÉÃ ¿φµ¯¼µ» ¾³ ÃÄ¿³µ¯ Ãµ ´Ä¯Ãµ»Ã ½µ¯ÉÃ¸Ã ÇÉ¾ »³Ç³¾³¼ώÃµÉ¾ 
³ÈÇώ¾ »³» ³Ï¿¸Ã¸ Ç¸Ã µ¾µÄ³µ»³»¯Ã Ç¿ÈÃ ³ÃÏ´¿Ã¸Ã, ¯Ç¿¾Ç³Ã ÉÃ ³Ã¿Ç¯¼µÃ½³ Ç¸ ³¯¼Ç»ÃÇ¸ 
½µ¯ÉÃ¸ ÇÉ¾ ÄÏÃÉ¾. 

�ÃÉÃ Ã³Ä¿ÈÃ»¯ÃÇ¸»µ ÃÇ¿ ÃÄ¿¸³¿Ï½µ¾¿ »µφ¯¼³»¿ µ¯¾³» µ½φ³¾¯Ã ÏÇ» Ç¿ ½µ³³¼ÏÇµÄ¿ 
»¿½½¯Ç» ÇÉ¾ µ»Ã¿½Ãώ¾ ¿φµ¯¼µÇ³» ÃÇ¸ ´Ä³ÃÇ¸Ä»ÏÇ¸Ç³ ÇÉ¾ Ã¿¼»Çώ¾ »³» ³φ¿Ä¯ Ç¿¾ �³Ä¿Ç»»Ï, 
 »»»³»Ï »³» ¤Ä»Ç¿³µ¾¯ ¤¿½¯³, »³»ώÃ »³» Ç»Ã �´»ÉÇ»»¯Ã »³» �½Ã¿Ä»»¯Ã �µÇ³φ¿Ä¯Ã. £È¾µÃώÃ ¿ 
�¯½¿Ã »³¼µ¯Ç³» ¾³ ³¾³¼¯³µ» Ç¿ ÄÏ¼¿ Ç¿È »³»¿´¸³¸Ç¯ ÇÉ¾ Ã¿¼»Çώ¾ ÃÇ¸ ´»³´»»³Ã¯³ 
È»¿»¯Ç¸Ã¸Ã ¿Ä»ώ¾ ÃÄ³»Ç»»ώ¾ µ¿¿»»¿¾Ï½¸Ã¸Ã µ¾¯Ä³µ»³Ã.  » ¯¾»ÄÉÃ¿» Ç¿È �¯½¿È ½Ã¿Ä¿Ï¾ 
¾³ ³¯¾¿È¾ Ã³Ä¯´µ»³½³ ³»³ Ç¿ÈÃ ÈÃ¿¼¿¯Ã¿ÈÃ ½¯ÃÉ ÇÉ¾ µ¾µÄ³µ»ώ¾ Ç¿ÈÃ »³» Ç³ÈÇÏÇÄ¿¾³ ¾³ 
µ¾¸½µÄώ¾¿È¾ Ç¿ÈÃ Ã¿¼¯ÇµÃ ³»³ Ç³ ¿φ¯¼¸ »³» Ç»Ã ´»µÈ»¿¼Ï¾Ãµ»Ã Ã¿È ÃÄ¿Ãφ¯Ä¿¾Ç³» ½¯ÃÉ 
ÇÄ¸½³Ç¿´¿Ç»»ώ¾ ÃÄ¿³Ä³½½¯ÇÉ¾ ³ÃÏ Ç¸¾ £¿¼»Çµ¯³ ¯Ç¿¾Ç³Ã Ã»¿ÃÏ Ç¸¾ µφ³Ä½¿³¯ ÇÉ¾ 
ÃÄ¿Çµ»¾Ï½µ¾É¾ ´Ä¯ÃµÉ¾ µ¿¿»»¿¾Ï½¸Ã¸Ã. 

£È¾¿È¯·¿¾Ç³Ã, ¿ �¯½¿Ã »³ »»¾¸»µ¯ ½µ ³¾ώ½¿¾³ Ç¿ÈÃ ´Ï¿ ³»Ï¼¿È»¿ÈÃ ¯¿¿¾µÃ.   ¯¾³Ã »³ 
³φ¿Ä¯ ´Ä¯Ãµ»Ã ³ÏÄÉ ³ÃÏ Ç»Ã ´»»¯Ã Ç¿È »³Ç³¾³¼ώÃµ»Ã »³» ¿ ¯¼¼¿Ã ´Ä¯Ãµ»Ã Ã³ÄÏÇÄÈ¾Ã¸Ã »³» 
µ¾¸½¯ÄÉÃ¸Ã Ã¿¼»Çώ¾ ¯Ç¿¾Ç³Ã ÃÇÏÇ¿ Ç¿¾ ÃÄ¿Ã³¾³Ç¿¼»Ã½Ï ÇÉ¾ µÃ»¼¿³ώ¾ Ç¿ÈÃ ÃÇ¸¾ ³µ»φÏÄ¿ 
³¾¯ÃÇÈ¿¸ »³» »³Ç' µÃ¯»Ç³Ã¸ Ç¸ ½µ¯ÉÃ¸ ÇÉ¾ µ¾µÄ³µ»³»ώ¾ »³Ç³¾³¼ώÃµÉ¾ »³» ÇÉ¾ µ»Ã¿½Ãώ¾ 
CO2 . � È¼¿Ã¿¯¸Ã¸ ³ÈÇώ¾ ÇÉ¾ �Ä¯ÃµÉ¾, ¸ ¿Ã¿¯³ ³¾³½¯¾µÇ³» ½¯Ã³ ÃÇ³ µÃÏ½µ¾³ ÇÄÏ¾»³ 
(½¯ÇÄ» Ç¿ 2030), µ»Ç»½¯Ç³» ÏÇ» »³ ÃÈ¾Çµ¼¯Ãµ» ÃÇ¸ ½µ¯ÉÃ¸ ÇÉ¾ µ»Ã¿½Ãώ¾ »³Ç¯ 42,97% ½µ 
»ÏÃÇ¸ 4.619.400€ ³»³ Ç¸ ´¸½¿Ç»»¯ ³ÄÇ¯ »³» 60.181.395€ ³»³ Ç¿ÈÃ Ã¿¼¯ÇµÃ. 

�ÄÇ»»¯ µ¾Ç¿Ã¯ÃÇ¸»³¾ ´Ä¯Ãµ»Ã ³»³ Ï¼¿ÈÃ Ç¿ÈÃ Ç¿½µ¯Ã »³Ç³¾¯¼ÉÃ¸Ã ³ÃÏ ¯¼¼³ £��� ´¯½É¾ 
Ã¿È ¯Ç¿È¾ µ³»Ä»»µ¯ ³ÃÏ Ç¿ £Ï½φÉ¾¿ ÇÉ¾ �¸½¯ÄÇÉ¾. £Ç¸ ÃÈ¾¯Çµ»³ ¿» ´Ä¯Ãµ»Ã ³ÈÇ¯Ã 
´»³»Ä¯»¸»³¾ ³¾¯¼¿³³ ½µ Ç¿ ³³»½Ï ÃÈ½³³ÇÏÇ¸Ç¯Ã Ç¿ÈÃ ½µ Ç¿ ÃÄ¿φ¯¼ Ç¿È �¯½¿È §³»ÃÇ¿Ï. 
�»³ Ç¸¾ Çµ¼»»¯ µÃ»¼¿³¯ ÇÉ¾ ´Ä¯ÃµÉ¾ Ã¿È µÃ»¼¯Ç»¸»³¾ ³»³ Ç¸ ÃÏÃÇ³Ã¸ Ç¿È £���� ³³Ã»»Ï 
»Ä»Ç¯Ä»¿ ¯Ç³¾ »³» ¸ ¿»»¿¾¿½»»¯ Ç¿ÈÃ ³»ÉÃ»½ÏÇ¸Ç³.  » µ¿¿»»¿¾¿½¯Ãµ»Ã µ¾¯Ä³µ»³Ã »³» Ç³ 
»ÏÃÇ¸ Ã¿È »³ Ã³Ä¿ÈÃ»³ÃÇ¿Ï¾ ÃÇ¸ ÃÈ¾¯Çµ»³ ÃÄ¿»ÏÃÇ¿È¾ ³ÃÏ ¯¼¼³ £���, µÃ»ÃÇ¸½¿¾»»¯ 
¯Ä»Ä³ »³» ½µ¼¯ÇµÃ Ã¿È ³φ¿Ä¿Ï¾ ³ÈÇ¿Ï Ç¿È µ¯´¿ÈÃ Ç¸¾ ÃÄ¿Ã¯³³»Ã¸. 
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¤³ ³Ã¿Çµ¼¯Ã½³Ç³ µ¿¿»»¿¾Ï½¸Ã¸Ã Ã¿È »³ Ã³Ä¿ÈÃ»³ÃÇ¿Ï¾ Ãµ »¯»µ ´Ä¯Ã¸ ÃÄ¿¯»ÈÈ³¾ 
¼³½³¯¾¿¾Ç³Ã ÈÃÏÈ»¾ ÏÇ» ¯¾³ Ã¿Ã¿ÃÇÏ Ã¿¼»Çώ¾ »³ µφ³Ä½ÏÃµ» Ç¸¾ µ»¯ÃÇ¿Çµ ´Ä¯Ã¸ »³» ÏÇ» 
Ç¿ ÃÏ¾¿¼¿ ÇÉ¾ »³Ç¿¯»É¾ Ç¿È �¯½¿È. 

�Ï³É Ç¿È ÏÇ» ¿» ´Ä¯Ãµ»Ã µ¯¾³» Ã¯Ä³ Ã¿¼¼¯Ã ÃÄ¿Çµ¯¾µÇ³» ¾³ ´¿»µ¯ ÃÄ¿ÇµÄ³»ÏÇ¸Ç³ Ãµ 
¿Ä»Ã½¯¾µÃ Ã¿È »µÉÄ¿Ï¾Ç³» ÃµÄ»ÃÃÏÇµÄ¿ Ã¸½³¾Ç»»¯Ã »³» ¯Ç¿È¾ ¯½µÃ¸ ³ÃÏ´¿Ã¸.   �¯½¿Ã 
»³ ´ώÃµ» ¯½φ³Ã¸ Ãµ ³ÈÇ¯Ã »³» ½µ ÇÄ¯½³Ç³ Ã¿È »³ µ¿¿»»¿¾¿½¸»¿Ï¾ »³ ½Ã¿Ä¯Ãµ» ¾³ ÃÄ¿³µ¯ 
»³» ÃÇ»Ã µÃÏ½µ¾µÃ. 

£¯¾³»³Ã 3.1: �Ä¯Ãµ»Ã £Ä¿ÇµÄ³»ÏÇ¸Ç³Ã 

�Ä¯Ãµ»Ã �ÏÃÇ¿Ã �Ä¯Ã¸Ã (€) �¾³Ä¿¸/�¯¿¸ 

£Ä¿ώ»¸Ã¸ ³¾³»ύ»¼ÉÃ¸Ã 128.000 2021-2030 

�¾µÄ³µ»³»ÏÃ  �¼µ³Ç¿Ã Ãµ 
»Ç¯Ä»³ »³» ´¸½¿Ç»»¯ 

³¾Ç¼»¿ÃÇ¯Ã»³ 

14.000 2022-2024 

£³Äµ½³¯Ãµ»Ã �¾µÄ³µ»³»¯Ã 
�¾³³¯»½»Ã¸Ã �¸½¿Ç»»ώ¾ 

�Ç»Ä¯É¾ 

336.000 2020-2030 

�³»³Ç¯ÃÇ³Ã¸ �µÇÄ¸Ç»»ώ¾ 
£ÈÃÇ¸½¯ÇÉ¾ ³»³ 

£³Ä³»¿¼¿ύ»¸Ã¸ ÇÉ¾ 
�³Ç³¾³¼ώÃµÉ¾ (BMS) 

177.000 2021-2026 

�Ä¯Ãµ»Ã µ¾¸½¯ÄÉÃ¸Ã 
ÇÄ¸ÃÇώ¾ ´¸½¿Ç»»ώ¾ »Ç»Ä¯É¾ 

³»³ ³µ¼Ç¯ÉÃ¸ 
ÃÈ½ÃµÄ»φ¿Ä¯Ã »³» ³¯¼Ç»ÃÇ¸ 
ÇÄ¯Ã¸ Ç¿È H/M µ¿¿Ã¼»Ã½¿ύ 

43.000 2020-2026 

�³»³Ç³ÃÇ¯Ãµ»Ã 
§ÉÇ¿³¿¼Ç³Ë»ώ¾ 

ÃÈÃÇ¸½¯ÇÉ¾ Ãµ ¿Ä¿φ¯Ã 
»Ç»Ä¯É¾ »³» ÃÇ¯³³ÃÇÄ³ 

parking ½µ »³»µÃÇώÃ net 
metering. 

365.000 2021-2030 

�¾Ç»»³Ç¯ÃÇ³Ã¸ 
�¾µÄ³¿³ÏÄÉ¾ �³½ÃÇ¯ÄÉ¾ 
½µ ¨³½¸¼¯Ã �³Ç³¾¯¼ÉÃ¸Ã 

LED ÃÇ¿¾  ´¿φÉÇ»Ã½Ï. 

1.025.000 2020-2030 

3.2 �»³Ç¿½µ³»¯ �¯ÇÄ³ 

�¾µ¿³ÄÇ¯ÇÉÃ ÇÉ¾ ´Ä¯ÃµÉ¾ Ã¿È ¼³½³¯¾¿¾Ç³» ÈÃÏÈ¸ ³»³ Ç¸¾ µ¾µÄ³µ»³»¯ »³Ç³¾¯¼ÉÃ¸ Ç¿È 
�¯½¿È ÈÃ¯ÄÇ¿È¾ »³» ¯¼¼µÃ ´Ä¯Ãµ»Ã ¿» ¿Ã¿¯µÃ ³φ¿Ä¿Ï¾ Ã³Ä³Ã¯¾É ³ÃÏ ¯¾³¾ Ç¿½¯³ ½µ 
»³»¿¼»»¯ »ÃÇÏ. 

Ί´ÄÈÃ¸ ¤½¯½³Ç¿Ã �¿¿»»¿¾Ï½¸Ã¸Ã �¾¯Ä³µ»³Ã 
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£Ä¿Çµ¯¾µÇ³» ¸ �´ÄÈÃ¸ µ¾ÏÃ Ç½¯½³Ç¿Ã ÃÇµ¼µÇÉ½¯¾¿ ³ÃÏ ´Ï¿ ¯Ç¿½³ »³Ç³ÄÇ»Ã½¯¾³ Ãµ »¯½³Ç³ 
µ¾¯Ä³µ»³Ã ¯Ç¿¾Ç³Ã ÉÃ ÃÇÏÇ¿ Ç¸¾ ÃÄ¿ώ»¸Ã¸ ´Ä¯ÃµÉ¾ �¿¿»»¿¾Ï½¸Ã¸Ã �¾¯Ä³µ»³Ã. £Ç¿ Ç½¯½³ 
³ÈÇÏ »³ ³ÃµÈ»Ï¾¿¾Ç³» Ã¿¼¯ÇµÃ Ç¿È �¯½¿È ³»³ Ç¸¾ µ¾¸½¯ÄÉÃ¯ Ç¿ÈÃ Ãµ »¯½³Ç³ µ¾¯Ä³µ»³Ã 
»³» ÃÇ¸¾ ¼¯È¸ ÃÈ½³¿È¼ώ¾ ÃÇµÇ»»¯ ½µ Ç³ ¿»»¿¾¿½»»¯ »³» Ç³ ÇµÇ¾»»¯ Ã¿È ³φ¿Ä¿Ï¾ Ç»Ã 
µ¾µÄ³µ»³»¯Ã Ç¿ÈÃ µÃµ¾´ÏÃµ»Ã . 

�¸½»¿ÈÄ³¯³ �»³´»»ÇÈ³»¿ύ ¤ÏÃ¿È 

�Ç¿¾Ç³Ã ÉÃ ÃÇÏÇ¿ Ç¸ ÃÈÇ¾¯ µ¾¸½¯ÄÉÃ¸ ÇÉ¾ Ã¿¼»Çώ¾ ÃÇµÇ»»¯ ½µ Ç¸¾ µ¿¿»»¿¾Ï½¸Ã¸ µ¾¯Ä³µ»³Ã 
ÃÄ¿Çµ¯¾µÇ³» ¸ ´¸½»¿ÈÄ³¯³ µ¾ÏÃ ´»³´»»ÇÈ³»¿Ï ÇÏÃ¿È ¿ ¿Ã¿¯¿Ã »³ µ¯¾³» µÄ³³¼µ¯¿ Ç¿È 
¤½¯½³Ç¿Ã �¿¿»»¿¾Ï½¸Ã¸Ã �¾¯Ä³µ»³Ã »³» »³ ÃµÄ»¼³½³¯¾µ» ¾¯µÃ ÃÄ³»Ç»»¯Ã µ¿¿»»¿¾Ï½¸Ã¸Ã 
µ¾¯Ä³µ»³Ã »³»ώÃ »³» ÇÄ¯Ç¿¾Ç³ ÇÄ¸½³Ç¿´¿Ç»»¯ ÃÄ¿³Ä¯½½³Ç³. �Ã»Ã¼¯¿¾ ¸ ¾¯³ ³ÈÇ¯ 
»ÃÇ¿Ãµ¼¯´³ »³ φ»¼¿¿µ¾¯Ãµ» ¯¾³ forum ÃÇ¿ ¿Ã¿¯¿ ¿» µ¾´»³φµÄÏ½µ¾¿» »³ ³¾Ç³¼¼¯ÃÃ¿È¾ 
³ÃÏÈµ»Ã ³»³ ÃÄ³»Ç»»¯Ã µ¿¿»»¿¾Ï½¸Ã¸Ã µ¾¯Ä³µ»³Ã »³» »³ ³Ã³¾Çώ¾Ç³» ÇÈÇÏ¾ µÄÉÇ¯½³Ç³ ³ÃÏ 
Ç¿ÈÃ µ»´»»¿ÏÃ Ç¿È ¤½¯½³Ç¿Ã �¿¿»»¿¾Ï½¸Ã¸Ã. 

£Ä¿ώ»¸Ã¸ �¾³»ύ»¼ÉÃ¸Ã 

£Ç³ Ã¼³¯Ã»³ ´»³φÏ¼³¿¸Ã Ç¿È ÃµÄ»³¯¼¼¿¾Ç¿Ã ÃÇÏÇ¿Ã Ç¿È �¯½¿È µ¯¾³» ¾³ ´¸½»¿ÈÄ³¯Ãµ» ½¯³ 
µ»ÃÇÄ³Çµ¯³ µ¾¸½¯ÄÉÃ¸Ã ÇÉ¾ Ã¿¼»Çώ¾ ½µ Ã»¿ÃÏ Ç¿¾ ´»³ÇÉÄ»Ã½Ï ÇÉ¾ ³Ã¿ÄÄ»½½¯ÇÉ¾ Ç¿ÈÃ Ãµ 
³¾³»È»¼ώÃ»½³ »³» ½¸. � µ»ÃÇÄ³Çµ¯³ ³ÈÇ¯ »³ ÃµÄ»¼³½³¯¾µ» ¯¾ÇÈÃ¿ µ¾¸½µÄÉÇ»»Ï È¼»»Ï, 
¸½µÄ¯´µÃ »³» ´»³φ¸½»ÃÇ»»¯ ½¸¾Ï½³Ç³ ÃÇ³ Ç¿Ã»»¯ ½¯Ã³ (Ç¸¼µÏÄ³Ã¸, Ä³´»ÏφÉ¾¿, 
µφ¸½µÄ¯´µÃ, Ã»¾³»¯´µÃ) ÃÇµÇ»»¯ ½µ Ç³ Ã¼µ¿¾µ»Ç¯½³Ç³ Ç¸Ã ³¾³»Ï»¼ÉÃ¸Ã »³» ¿´¸³¯µÃ ³»³ 
ÃÉÃÇ¯ ³¾³»Ï»¼ÉÃ¸. �Ã¯Ã¸Ã ½µ³¯¼¸ ³³ÄÏÇ¸Ç³ »³ ´¿»µ¯ »³» ÃÇ¿¾ Ç¿½¯³ Ç¸Ã µ»Ã³¯´µÈÃ¸Ã 
ÏÃ¿È ½µ ÃÉÃÇ¯ µ»Ã³»´µÈÇ»»¯ ÃÄ¿³Ä¯½½³Ç³ »³» ´Ä³ÃÇ¸Ä»ÏÇ¸ÇµÃ »³ µ½φÈÃ¯Ãµ» ÃÇ¿ÈÃ 
½³»¸Ç¯Ã Ç¸¾ ¯¾¾¿»³ Ç¸Ã ³¾³»Ï»¼ÉÃ¸Ã. ¤¿ Ã¿Ã¿ÃÇÏ Ç¸Ã ³¾³»Ï»¼ÉÃ¸Ã ÃÇ¿ �¯½¿ ³Ä¯Ã»µÇ³» 
ÃµÄ¯Ã¿È ÃÇ¿ 3% »³» ÃÇ¸¾ Èφ»ÃÇ¯½µ¾¸ »³Ç¯ÃÇ³Ã¸ ÈÃ¯ÄÇ¿È¾ ¿Ä»Ã½¯¾µÃ ÈÃ¿´¿½¯Ã 
³¾³»Ï»¼ÉÃ¸Ã. £Ä¿Çµ¯¾µÇ³» µÃ¯»Ç³Ã¸ »³» ÃÈ¾Ç¯Ä¸Ã¸ ÇÉ¾ ¯´¸ ÈÃ³ÄÇ¿ÈÃώ¾ ÈÃ¿´¿½ώ¾ 
¿µ»»¾ώ¾Ç³Ã ½µ Ç¸¾ Ç¿Ã¿»¯Ç¸Ã¸ »¯´É¾ ³¾³»Ï»¼ÉÃ¸Ã, Ç¿¾ ÃÄ¿³Ä³½½³Ç»Ã½Ï Ç¸Ã ÃÈ¼¼¿³¯Ã 
³Ã¿ÄÄ»½½¯ÇÉ¾ »³» Ç¸Ã µ¾³ÃÏ»µÃ¸Ã Ç¿ÈÃ ÃÇ³ Ã¸½µ¯³ ÃÈ³»¯¾ÇÄÉÃ¸Ã. 

�»ÃÇÄ³Çµ¯µÃ ½µ ÃÇÏÇ¿ Ç¸ ½µ¯ÉÃ¸ ÇÉ¾ ¿Ä³³¾»»ώ¾ ³Ã¿ÄÄ»½½¯ÇÉ¾ 

�³·¯ ½µ Ç¸¾ ÃÄ¿ώ»¸Ã¸ Ç¸Ã ³¾³»Ï»¼ÉÃ¸Ã ÃÄ¿Çµ¯¾µÇ³» ¸ ¿Ä³¯¾ÉÃ¸ ½»³Ã µ»ÃÇÄ³Çµ¯³Ã Ã¿È »³ 
³φ¿Ä¯ Ç»Ã Ã¿³³Ä¯Ã µÃ»ÃÇώÃµ»Ã Ã¿È ÃÄ¿»³¼¿Ï¾Ç³» ³ÃÏ Ç¸¾ »³ÏÃ¸ ÇÉ¾ ¿Ä³³¾»»ώ¾ 
³Ã¿ÄÄ»½½¯ÇÉ¾ ÃÇ¿ÈÃ ¨¥¤� ¸ ¿Ã¿¯³ »³ ÃµÄ»¼³½³¯¾µ» µ»Ã³»´µÈÇ»»¯ »³» µ¾¸½µÄÉÇ»»¯ 

ÃÄ¿³Ä¯½½³Ç³ Ç¿È �¯½¿È ³»³ Ï¼¿ÈÃ Ç¿ÈÃ Ã¿¼¯ÇµÃ Ç¿È, µ¾¯¼»»µÃ »³» ½¸. £»¿ÃÏÃ Ç¸Ã ´Ä¯Ã¸Ã 
³ÈÇ¯Ã µ¯¾³» ¸ ÃÈ¼¼¿³¯ ÇÉ¾ ¿Ä³³¾»»ώ¾ ³Ã¿ÄÄ»½½¯ÇÉ¾ Ãµ µ»´»»¿ÏÃ »¯´¿ÈÃ »¿½Ã¿ÃÇ¿Ã¿¯¸Ã¸Ã 
³»³ Ç¸ ½µÇ¯Ãµ»Ç³ ÇÄ¯Ã¸ Ç¿ÈÃ Ãµ ½»»Ä¯Ã »³¼¼»¯Ä³µ»µÃ (Ã.Ç ¿»»ÏÃ»ÇµÃ) ¯ Ç¸¾ Ç¿Ã¿»¯Ç¸Ã¯ Ç¿ÈÃ 
Ãµ µ»´»»¿ÏÃ »¯´¿ÈÃ Ã¿È »³ µ³»³Ç³ÃÇ³»¿Ï¾ µÃ¯Ã¸Ã ³ÃÏ Ç¿¾ �¯½¿. 
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£¯¾³»³Ã 3.2: �»³Ç¿½µ³»¯Ã �Ä¯Ãµ»Ã 

 

�¿¿»»¿¾Ï½¸Ã¸ 
�¾¯Ä³µ»³Ã 

(MWh/¯Ç¿Ã) 

�µ¯ÉÃ¸ 
�»Ã¿½Ãώ¾ (tn 

CO2/¯Ç¿Ã) 

�ÏÃÇ¿Ã 

(Ç»¼. €) 

�´ÄÈÃ¸ ¤½¯½³Ç¿Ã �¿¿»»¿¾Ï½¸Ã¸Ã 
�¾¯Ä³µ»³Ã 

1.617,97 591,78 384 

�¸½»¿ÈÄ³¯³ �»³´»»ÇÈ³»¿Ï ¤ÏÃ¿È 0 0 3 

£Ä¿ώ»¸Ã¸ ³¾³»Ï»¼ÉÃ¸Ã  1.745,81 128 

�»ÃÇÄ³Çµ¯µÃ ½µ ÃÇÏÇ¿ Ç¸ ½µ¯ÉÃ¸ ÇÉ¾ 
¿Ä³³¾»»ώ¾ ³Ã¿ÄÄ»½½¯ÇÉ¾ 

 820,18 36 

£¥� �  1.617,97 3.157,78 551 

3.3 �³Ä¿Ç»»ÏÃ ¤¿½¯³Ã 

  �¯½¿Ã §³»ÃÇ¿Ï Ã»¿ÃµÏµ» ¾³ µ¾¸½µÄώÃµ» »³» ¾³ µÈ³»Ã»¸Ç¿Ã¿»¯Ãµ» Ç¿ÈÃ Ã¿¼¯ÇµÃ Ã¿È 
³ÃÇ¿¼¿Ï¾Ç³» ½µ Ç¿¾ ÃÄÉÇ¿³µ¾¯ Ç¿½¯³ Ã³Ä³³É³¯Ã ½µ Ã»¿ÃÏ ¾³ Ç¿ÈÃ Ã³Ä³»»¾¯Ãµ» Ãµ 
µ¾¯Ä³µ»µÃ µ¿¿»»¿¾Ï½¸Ã¸Ã µ¾¯Ä³µ»³Ã. 

�¯Ãµ» ÇÉ¾ ÈÃ¿¼¿³»Ã½ώ¾ Ã¿È ¯³»¾³¾ ÃÇ¿ ÃÄ¿¸³¿Ï½µ¾¿ »µφ¯¼³»¿ ÃÄ¿¯»ÈÈµ ÏÇ» ¿ �³Ä¿Ç»»ÏÃ 
¤¿½¯³Ã (³µÉÄ³¯³ »³» »Ç¸¾¿ÇÄ¿φ¯³) ÃµÄ»¼³½³¯¾µ» Ç¿ 6,7% Ç¸Ã ÃÈ¾¿¼»»¯Ã »³Ç³¾³¼»Ã»Ï½µ¾¸Ã 
µ¾¯Ä³µ»³Ã Ç¿È �¯½¿È §³»ÃÇ¿Ï »³» »³Ç' µÃ¯»Ç³Ã¸ µ¯¾³» ÈÃµÏ»È¾¿Ã ³»³ Ç¿ 7,4% ÇÉ¾ 
µ»Ã¿½Ãώ¾ CO2 »³Ç¯ Ç¿ ¯Ç¿Ã 2012. �¾³¼ÈÇ»»ÏÇµÄ³ ¯Ç¿È½µ ÃÇ¸ ³µÉÄ³¯³ 10.755,75 MWh 

»³Ç³¾¯¼ÉÃ¸ ¸¼µ»ÇÄ»»¯Ã µ¾¯Ä³µ»³Ã, 4.024,45 MWh ÃµÇÄµ¼³¯¿È »¯¾¸Ã¸Ã »³» 2.266 MWh 

³µ¾·¯¾¸Ã »³» ÃÇ¸ »Ç¸¾¿ÇÄ¿φ¯³ 4.634,21 MWh ÃµÇÄµ¼³¯¿È »¯¾¸Ã¸Ã. 

�Ä¯Ãµ»Ã �¯½¿È 

£µ ³ÈÇÏ¾ Ç¿¾ Ç¿½¯³ ÃÄ¿Çµ¯¾¿¾Ç³» ´Ï¿ ´Ä¯Ãµ»Ã Ã¿È »³ ³¾³¼¯³µ» ¿ �¯½¿Ã. 

� ÃÄώÇ¸ ³φ¿Ä¯ Ç¸¾ µ¾¸½¯ÄÉÃ¸ ÇÉ¾ Ã¿¼»Çώ¾ Ã¿È ³ÃÇ¿¼¿Ï¾Ç³» ½µ Ç¿¾ ÃÄÉÇ¿³µ¾¯ Ç¿½¯³ Ãµ 
»¯½³Ç³ ¯Ä´µÈÃ¸Ã »³» µ»ÃÈ³ÇÄ¿¾»Ã½¿Ï ³µÉÄ³»»ώ¾ µ¼»ÈÃÇ¯ÄÉ¾ ½¯ÃÉ ÃÇ¿ÇµÈ½¯¾É¾ 
¸½µÄ¯´É¾ »³» Ãµ½»¾³Ä¯É¾. �Ã¯Ã¸Ã ÃÄ¿Çµ¯¾µÇ³» »³» ´»³¾¿½¯ ¯¾ÇÈÃ¿È È¼»»¿Ï ÃÇ³ Ã¼³¯Ã»³ Ç¸Ã 
µ»ÃÇÄ³Çµ¯³Ã µ¾¸½¯ÄÉÃ¸Ã. 

� ´µÏÇµÄ¸ ÃÄ¿Çµ»¾Ï½µ¾¸ ´Ä¯Ã¸ µ¯¾³» ¸ Ç¿Ã¿»¯Ç¸Ã¸ ÃÈÃÇ¯½³Ç¿Ã ¸¼µ»ÇÄ¿¾»»¯Ã È´Ä¿¼¸È¯³Ã 
½µ »¯ÄÇµÃ ÇÄ¯ÉÃ¸Ã. ¤¿ ÃÏÃÇ¸½³ ³ÈÇÏ ³Ã¿Çµ¼µ¯Ç³» ³ÃÏ ½¯³ ÃÈÃ»µÈ¯ ¸ ¿Ã¿¯³ »³Ç³³Ä¯φµ» 
»³» ÇÄµώ¾µ» ³ÈÇÏ½³Ç³ Ç¿¾ »³Ç³¾³¼ÉÇ¯. � ³ÈÇ¿½³Ç¿Ã¿¯¸Ã¸ ³ÈÇ¯ Ã³Ä¯Çµ» Ç¸ ´È¾³ÇÏÇ¸Ç³ 
ÃÇ¿¾  Ä³³¾»Ã½Ï ´»³Çµ¯Ä»Ã¸Ã ¾µÄ¿Ï ¾³ ÃÉ¼µ¯ ÃÈ³»µ»Ä»½¯¾µÃ Ã¿ÃÏÇ¸ÇµÃ ¾µÄ¿Ï Ãµ »¯»µ 
»³Ç³¾³¼ÉÇ¯.  »»¿¾¿½»»¯ Ã³Ä¯¼¼¸¼³ ½µ Ç¸¾ µ¿¿»»¿¾Ï½¸Ã¸ ¾µÄ¿Ï Ç¿ »ÏÃÇ¿Ã Ç¿Ã¿»¯Ç¸Ã¸Ã 
Ç¿È ÃÈÃÇ¯½³Ç¿Ã µ¯¾³» »´»³¯ÇµÄ³ Ç³½¸¼Ï. 

�Ä¯Ãµ»Ã £¿¼»Çώ¾ 
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�¯ÃÉ ÇÉ¾ Ãµ½»¾³Ä¯É¾ Ç¿È �¯½¿È ¿» Ã¿¼¯ÇµÃ »³ µ¾¸½µÄÉ»¿Ï¾ »³Ç¯¼¼¸¼³ ³»³ ³»ώÃ»½µÃ »³» 
³Ã¿´¿Ç»»¯Ã ´Ä¯Ãµ»Ã ÃÇ¿¾ Ç¿½¯³ Ç¸Ã ³µÉÄ³¯³Ã »³» Ç¸Ã »Ç¸¾¿ÇÄ¿φ¯³Ã »³» ÃÇ¸ ÃÈ¾¯Çµ»³ »³ 
µφ³Ä½ÏÃ¿È¾ ³ÈÇ¯Ã Ã¿È »µÉÄ¿Ï¾ ÏÇ» ³¾Ç³Ã¿»Ä¯¾¿¾Ç³» »³¼ÏÇµÄ³ ÃÇ»Ã µ¾¯Ä³µ»¯Ã Ç¿ÈÃ. 

�¾Ç»»³Ç¯ÃÇ³Ã¸ Ã³¼³»ώ¾ µ¼»ÈÃÇ¯ÄÉ¾ ½µ ¾¯³Ã ÇµÇ¾¿¼¿³¯³Ã 

�¯ÃÉ µÄµÈ¾ώ¾ Ã¿È ¯Ç¿È¾ ³¯¾µ» ¯Çµ» »³Ç³³Ä³φµ¯ ³Ï¿¸Ã¸ Ç¸Ã ÇÄ¯Ã¸Ã ÇÉ¾ ³µÉÄ³»»ώ¾ 
µ¼»ÈÃÇ¯ÄÉ¾ ÇÉÄ¯Ã Ï½ÉÃ ³¾¯¼¿³¸ ³Ï¿¸Ã¸ Ç¸Ã Ã³Ä³³É³»»ÏÇ¸Ç³Ã ÃÇ¿¾ ÃÄÉÇ¿³µ¾¯ Ç¿½¯³. 
�ÈÇÏ ¿φµ¯¼µÇ³» ÃÏ½φÉ¾³ ½µ Ç¸ ½µ¼¯Ç¸ Ç¿È �´ÄÏ½³Ç¿Ã  »»¿¾¿½»»ώ¾ »³» �»¿½¸Ç³¾»»ώ¾ 
�ÄµÈ¾ώ¾ «�³Ä¿Ç»»¯ �¸Ç³¾¯µ³Ç³ & �¾Ç³³É¾»ÃÇ»»ÏÇ¸Ç³ Ç¿È £ÄÉÇ¿³µ¾¿ÏÃ ¤¿µ¯³» ÃÇ¿¾ 
Ã³¼³»É½¯¾¿ ÃÇÏ¼¿ ½¸Ç³¾¸½¯ÇÉ¾ Ã¿È ÏÃÉÃ ÃÄ¿¯»ÈÈµ ¿µÃµÄ¾¯ Ç³ 22 ¯Ç¸. �Ã»Ã¼¯¿¾ ¸ 
»ÃÃ¿´Ï¾³½¸ Ç¿È ÃÇÏ¼¿È ¯Çµ» ½¯³ Ç³½¸¼¯ ½¯Ã¸ Ç»½¯ ¸ ¿Ã¿¯³ ´µ¾ ³Ã¿»Ä¯¾µÇ³» ÃÇ»Ã 
³Ã³»Ç¯Ãµ»Ã Ç¸Ã ÃÏ³ÇÄ¿¾¸Ã ³µÉÄ³¯³Ã. �Ç¿¾Ç³Ã ÉÃ »ÏÄ»¿ ÃÇÏÇ¿ Ç¸ ½µ¯ÉÃ¸ Ç¸Ã »³Ç³¾¯¼ÉÃ¸Ã 
ÇÉ¾ »³ÈÃ¯½É¾ ½µ Ã³Ä¯¼¼¸¼¸ ³Ï¿¸Ã¸ Ç¸Ã ³ÃÏ´¿Ã¸Ã ÇÉ¾ ½¸Ç³¾¸½¯ÇÉ¾ »Ä¯¾µÇ³» ³Ã³Ä³¯Ç¸Ç¸ 
¸ ³¾Ç»»³Ç¯ÃÇ³Ã¸ ÇÉ¾ Ã³¼³»ώ¾ »³» µ¾µÄ³¿³ÏÄÉ¾ µ¼»ÈÃÇ¯ÄÉ¾ ½µ ¾¯¿ÈÃ ÃÏ³ÇÄ¿¾¸Ã 
ÇµÇ¾¿¼¿³¯³Ã, Ã¿È µ¯¾³» µ¾µÄ³µ»³»¯ Ã»¿ ³Ã¿´¿Ç»»¿¯. 

�¾Ç»»³Ç¯ÃÇ³Ã¸ ½µ»Ï´É¾ ¯Ä´µÈÃ¸Ã ½µ ÃÇ¯³´¸¾ 

£Ä¿Çµ¯¾µÇ³» ¸ ³¾Ç»»³Ç¯ÃÇ³Ã¸ Ç¸Ã ¯´¸ ÈÃ¯ÄÇ¿ÈÃ³Ã ¯Ä´µÈÃ¸Ã ½µ Ç¸ ½¯»¿´¿ ÃÇ¯³´¸¾. £Ç¸ 
½¯»¿´¿ ³ÈÇ¯ Ç¿Ã¿»µÇ¿Ï¾Ç³» ÃÇ»Ã Ä¯·µÃ ÇÉ¾ φÈÇώ¾ ½»»Ä¯ ÃÉ¼¸¾¯»»³ Ã³Ä¿Ç¯Ã ¾µÄ¿Ï Ç³ 
¿Ã¿¯³ ÇÄ¿φ¿´¿Ç¿Ï¾ Ç¸¾ »³Ç¯¼¼¸¼¸ Ã¿ÃÏÇ¸Ç³ ÇÉÄ¯Ã ¾³ ÈÃ¯ÄÇ¿È¾ Ã¸½³¾Ç»»¯Ã ³Ãώ¼µ»µÃ. 
�ÇÃ» µÃ»ÇÈ³Ç¯¾µÇ³» ÏÇ» ½Ï¾¿ µ¿¿»»¿¾Ï½¸Ã¸ ÃÇ¸¾ Ã¿ÃÏÇ¸Ç³ Ç¿È ¾µÄ¿Ï ³¼¼¯ »³» ÃÇ¸¾ 
»³Ç³¾¯¼ÉÃ¸ ¸¼µ»ÇÄ»»¯Ã µ¾¯Ä³µ»³Ã. £Ï½φÉ¾³ ½µ Ç¸ ½µ¼¯Ç¸ Ç¿È �¾ÃÇ»Ç¿ÏÇ¿È �³Ä¿Ç»»¯Ã »³» 
£È¾µÇ³»Ä»ÃÇ»»¯Ã  »»¿¾¿½¯³Ã (���£ ) Ç¸Ã £³¾µ¼¼¯¾»³Ã £È¾¿½¿ÃÃ¿¾´¯³Ã �¾ώÃµÉ¾ �³Ä¿Ç»»ώ¾ 
£È¾µÇ³»Ä»Ã½ώ¾ (£�£���£) ½µ Ç¯Ç¼¿ «�µ¼¯Ç¸ �φ³Ä½¿³¯Ã �¾»³¯¿È �¿¾Ç¯¼¿È �»³Çµ¯Ä»Ã¸Ã Ç¿È 
�Ä´µÈÇ»»¿Ï �µÄ¿Ï ÃÇ¸¾ �¼¼¸¾»»¯ �µÉÄ³¯³», ÃÄ¿»ÏÃÇµ» ÏÇ» ¸ µ¿¿»»¿¾Ï½¸Ã¸ ¾µÄ¿Ï ½µ ÇÄ¯Ã¸ 
Ç¸Ã ÃÇ¯³´¸¾ ¯Ä´µÈÃ¸Ã ½Ã¿Äµ¯ ¾³ φÇ¯Ãµ» ÃÇ¿ 30% Ãµ ÃÇ¯Ã¸ ½µ Ç¸¾ ÇµÇ¾¸Ç¯ ³Ä¿Ç¯ ¯ ³»Ï½¸ 
»³» Ç¿ 40% Ãµ ÃÇ¯Ã¸ ½µ Ç¸¾ µÃ»φ³¾µ»³»¯ ¯Ä´µÈÃ¸. 

�¾µÄ³µ»³»¯ ³¾³³¯»½»Ã¸ »´»ÉÇ»»ώ¾ ³¾Ç¼»ώ¾ 

 » ¯´¸ µ³»³ÇµÃÇ¸½¯¾µÃ ³¾Ç¼¯µÃ ÇÉ¾ ³¾Ç¼»¿ÃÇ³Ã¯É¾ µ¯¾³» Ã³¼»¯Ã ÇµÇ¾¿¼¿³¯³Ã ½µ φ»¿Ä¯Ã Ã¿È 
¯Ç¿È¾ ÈÃ¿ÃÇµ¯ ¼Ï³É ÇÉ¾ ÃÈ¾»¸»ώ¾ Ç¿È ÃµÄ»³¯¼¼¿¾Ç¿Ã ÇώÄ¿È »³» ³ÃÏ Ç¿ Ã¯Ä³Ã½³ ÇÉ¾ 
ÇÄÏ¾É¾. �½µÃ¸ ÃÈ¾¯Ãµ»³ ³ÈÇ¿Ï µ¯¾³» ¸ ½µ¯ÉÃ¸ Ç¿È ³³»½¿Ï ³ÃÏ´¿Ã¸Ã ¿ ¿Ã¿¯¿Ã Ã¿¼¼¯Ã 
φ¿Ä¯Ã ´µ¾ ¿µÃµÄ¾¯ Ç¿ 60%. �¾ Ï½ÉÃ ¸ Ã³¼»¯ ³¾Ç¼¯³ ³¾Ç»»³Ç³ÃÇ³»µ¯ ½µ ½¯³ ¾¯³Ã 
ÇµÇ¾¿¼¿³¯³Ã »³» Ç¿Ã¿»µÇ¸»µ¯ Ãµ ³ÈÇ¯ ÄÈ»½»ÃÇ¯Ã ÃÇÄ¿φώ¾ ¿ ³³»½ÏÃ ³ÃÏ´¿Ã¸Ã ½Ã¿Äµ¯ ¾³ 
φÇ¯Ãµ» ¯ »³» ¾³ ¿µÃµÄ¯Ãµ» Ç¿ 80% Ãµ ¿¾¿½³ÃÇ»»¯Ã ÃÈ¾»¯»µÃ ¼µ»Ç¿ÈÄ³¯³Ã. (�¿¿»»¿¾Ï½¸Ã¸ 
�¾¯Ä³µ»³Ã Ãµ �¾Ç¼¯µÃ �µÄ¿Ï, �¼¼¸¾»»Ï £³Ä¯ÄÇ¸½³ ASHRAE- ��£�) £Ï½φÉ¾³ ½µ Ç¸ ½µ¼¯Ç¸ 
Ç¿È ���£  (�µ¼¯Ç¸ �φ³Ä½¿³¯Ã �¾»³¯¿È �¿¾Ç¯¼¿È �»³Çµ¯Ä»Ã¸Ã Ç¿È �Ä´µÈÇ»»¿Ï �µÄ¿Ï ÃÇ¸¾ 
�¼¼¸¾»»¯ �µÉÄ³¯³, ���£ , 2009) ½µ Ç¸¾ ³¾Ç»»³Ç¯ÃÇ³Ã¸ ÇÉ¾ µ¾µÄ³¿³ÏÄÉ¾ ³¾Ç¼»ώ¾ ¯ Ç¸¾ 
Ç¿Ã¿»¯Ç¸Ã¸ inverter ÃÇ»Ã ¯´¸ ÈÃ¯ÄÇ¿ÈÃµÃ µÃ»ÇÈ³Ç¯¾µÇ³» µ¿¿»»¿¾Ï½¸Ã¸ µ¾¯Ä³µ»³Ã Ç¸Ã Ç¯¿¸Ã 
Ç¿È 2%. 

�µ¼Ç»ÃÇ¿Ã¿¯¸Ã¸ ´»³´Ä¿½¯Ã µ¼»ÈÃÇ¯ÄÉ¾ ½µ Ç¿Ã¿»¯Ç¸Ã¸ GPS »³» »³½µÄώ¾   
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£Ç¸ ÃÈ¾¯Çµ»³ ÃÄ¿Çµ¯¾µÇ³» µ³»³Ç¯ÃÇ³Ã¸ »³½µÄώ¾ »³» ÃÈÃÇ¯½³Ç¿Ã GPS ½µ ÃÇÏÇ¿ Ç¿¾ 
ÈÃ¿¼¿³»Ã½Ï Ç¸Ã ÃÈ¾Ç¿½ÏÇµÄ¸Ã »³» ³¯¼Ç»ÃÇ¸Ã ´»³´Ä¿½¯Ã µ¾ÇÏÃ Ç¸Ã »³¼¼»¯Ä³µ»³Ã ¯Ç¿¾Ç³Ã ÉÃ 
³Ã¿Ç¯¼µÃ½³ Ç¸¾ µ¼¯Ç»ÃÇ¸ »³Ç³¾¯¼ÉÃ¸ »³ÈÃ¯½¿È.   Çµ»Ä»ÃÇ¯Ã Ç¿È µ¼»ÈÃÇ¯Ä³ µ¯¾³» 
φÈÃ»¿¼¿³»»Ï ¾³ ½¸¾ ½Ã¿Ä¯Ãµ» ¾³ ÈÃ¿¼¿³¯Ãµ» Ç¿¾ ³¯¼Ç»ÃÇ¿ ÇÄÏÃ¿ »¯¼ÈÈ¸Ã Ç¸Ã µÃ»φ¯¾µ»³Ã 
Ç¸Ã »³¼¼»¯Ä³µ»³Ã ½µ Ç³ÈÇÏÇÄ¿¾¸ ³Ã¿φÈ³¯ ´»Ã¼ώ¾ ÃµÄ³Ã½¯ÇÉ¾. �µ Ç¸¾ µ³»³Ç¯ÃÇ³Ã¸ 
¼¿»ÃÏ¾ Ç¿È ÃÈ³»µ»Ä»½¯¾¿È ÃÈÃÇ¯½³Ç¿Ã »³» Ç¸¾ µ»Ã³³É³¯ ÇÉ¾ »³Ç¯¼¼¸¼É¾ Ã³Ä³½¯ÇÄÉ¾ 
µÃ»ÇÈ³Ç¯¾µÇ³» ¸ µ¿¿»»¿¾Ï½¸Ã¸ »³ÈÃ¯½¿È, ÇÄÏ¾¿È ÏÃÉÃ µÃ¯Ã¸Ã »³» ÇÄ¸½¯ÇÉ¾. � Ã³Ä¿ÏÃ³ 
´Ä¯Ã¸ µ¿¿»»¿¾¿½µ¯ ½¯ÇÄ» »³» Ç¿ 35% ÇÉ¾ »³ÈÃ¯½É¾. 

£¯¾³»³Ã 3.3: �Ä¯Ãµ»Ã �³Ä¿Ç»»¿ύ ¤¿½¯³ 

 
�¿¿»»¿¾Ï½¸Ã¸ 

�¾¯Ä³µ»³Ã 
(MWh/¯Ç¿Ã) 

�µ¯ÉÃ¸ 
�»Ã¿½Ãώ¾ (tn 

CO2/¯Ç¿Ã) 

�ÏÃÇ¿Ã 
(Ç»¼. €) 

�Ä¯Ãµ»Ã �¯½¿È 

�³Ç¯ÄÇ»Ã¸ »³» µ¾¸½¯ÄÉÃ¸ ³³Ä¿Çώ¾ ³»³ 
»¯½³Ç³ ¯Ä´µÈÃ¸Ã »³» µ»ÃÈ³ÇÄ¿¾»Ã½Ï 

³µÉÄ³»»ώ¾ µ¼»ÈÃÇ¯ÄÉ¾ 

0 0 15 

£ÏÃÇ¸½³ �¼µ»ÇÄ¿¾»»¯Ã ¥´Ä¿¼¸È¯³Ã ³»³ 
¯Ä´µÈÃ¸ ½µ »¯ÄÇµÃ  ÇÄ¯ÉÃ¸Ã 

645,34 490,97 208 

¥Ã¿Ãύ¾¿¼¿ �Ä¯ÃµÉ¾ �¯½¿È 645,34 490,97 223 

�Ä¯Ãµ»Ã £¿¼»Çώ¾ 

�¾Ç»»³Ç¯ÃÇ³Ã¸ Ã³¼³»ώ¾  µ¼»ÈÃÇ¯ÄÉ¾ ½µ 
¾¯³Ã ÇµÇ¾¿¼¿³¯³Ã 

75,46 18,86 1.979 

�¾Ç»»³Ç¯ÃÇ³Ã¸ ½µ»Ï´É¾ ¯Ä´µÈÃ¸Ã ½µ 
ÃÇ¯³´¸¾ 

1.129,35 859,20 1.940 

�¾µÄ³µ»³»¯ ³¾³³¯»½»Ã¸ »´»ÉÇ»»ώ¾ ³¾Ç¼»ώ¾ 
(³Ï¿¸Ã¸ ³ÃÏ´¿Ã¸Ã ½µ ³¾Ç»»³Ç¯ÃÇ³Ã¸ ¯ 

Ç¿Ã¿»¯Ç¸Ã¸ inverter) 
64,53 49,10 2.430 

�µ¼Ç»ÃÇ¿Ã¿¯¸Ã¸ ´»³´Ä¿½¯Ã µ¼»ÈÃÇ¯ÄÉ¾ ½µ 
Ç¿Ã¿»¯Ç¸Ã¸ gps »³» »³½µÄώ¾ 

422,57 105,64 660 

¥Ã¿Ãύ¾¿¼¿ �Ä¯ÃµÉ¾ £¿¼»Çώ¾ 1.691,91 1.032,80 7.009 

£¥� �  2.337,26 1.523,77 7.232 

3.4 �Ç¯Ä»³, �¿¿Ã¼»Ã½ÏÃ/�³»³Ç³ÃÇ¯Ãµ»Ã 

3.4.1 �¸½¿Ç»»¯ �Ç¯Ä»³, �¿¿Ã¼»Ã½ÏÃ »³» �³»³Ç³ÃÇ¯Ãµ»Ã 

  Ç¿½¯³Ã ³ÈÇÏÃ ÃµÄ»¼³½³¯¾µ» ¥Ã¸ÄµÃ¯µÃ, £Ç¿¼µ¯³, £¿¼»Ç»ÃÇ»»¯ »¯¾ÇÄ³, �»¼¸Ç»»¯Ã 
�³»³Ç³ÃÇ¯Ãµ»Ã, �³»³Ç³ÃÇ¯Ãµ»Ã Ύ´ÄµÈÃ¸Ã/�Ä´µÈÃ¸Ã »³»ώÃ »³» ¯¼¼³ »Ç¯Ä»³ Ã¿È ³¾¯»¿È¾ 
ÃÇ¸ ´»»³»¿´¿Ã¯³ Ç¿È �¯½¿È. £Ç¿ ÃÏ¾¿¼Ï Ç¿È ³ÈÇÏÃ ¿ Ç¿½¯³Ã »³Ç³¾³¼ώ¾µ» 1.356,51 MWh µ» 
ÇÉ¾ ¿Ã¿¯É¾ 901,51 MWh ¸¼µ»ÇÄ»»¯Ã µ¾¯Ä³µ»³Ã »³» 455,00 MWh ÃµÇÄµ¼³¯¿È »¯Ä½³¾Ã¸Ã 



 

67 

 

ÃÈ½½µÇ¯Ç¿¾Ç³Ã ¯ÇÃ» ½µ 0,42% ÃÇ¸ ÃÈ¾¿¼»»¯ »³Ç³¾¯¼ÉÃ¸ µ¾¯Ä³µ»³Ã »³» ½µ 0,55% ÃÇ¿ 
³¾»Ä³»»»Ï ³Ã¿ÇÏÃÉ½³ Ç¿È �¯½¿È. 

�¾µÄ³µ»³»ÏÃ �¼µ³Ç¿Ã Ãµ »Ç¯Ä»³ »³» ´¸½¿Ç»»¯ ³¾Ç¼»¿ÃÇ¯Ã»³ 

�µ ³ÈÇ¯ Ç¸ ´Ä¯Ã¸ ÃÄ¿Çµ¯¾µÇ³» ¿ ¯¼µ³Ç¿Ã Ãµ ³¾Ç¼»¿ÃÇ¯Ã»³ »³» ´¸½¿Ç»»¯ »Ç¯Ä»³ ½µ Ã»¿ÃÏ ¾³ 
ÈÃ¿¼¿³»ÃÇµ¯ ¸ »³Ç³¾¯¼ÉÃ¸ ³¯Ã¸Ã, ¿ µ¾Ç¿Ã»Ã½ÏÃ µÈ»³»Ä»ώ¾ µ¿¿»»¿¾Ï½¸Ã¸Ã »³»ώÃ »³» ¸ 
³¿»¿¼Ï³¸Ã¸ ÇÉ¾ ÃÄ¿Çµ»¾Ï½µ¾É¾ ½¯ÇÄÉ¾ ³µ¼Ç¯ÉÃ¸Ã ¯ ³¾Ç»»³Ç¯ÃÇ³Ã¸Ã µ¿¿Ã¼»Ã½¿Ï. � ³¾ώÃ¸ 

Ç¸Ã »³Ç³¾¯¼ÉÃ¸Ã ³¯Ã¸Ã »³ ´ώÃµ» Ç¸ ´È¾³ÇÏÇ¸Ç³ ÃÇ¿¾ �¾µÄ³µ»³»Ï ¥ÃµÏ»È¾¿ Ç¿È »Ç»Ä¯¿È ¯ 
Ç¸Ã µ³»³Ç¯ÃÇ³Ã¸Ã ³Ã¿Çµ¼µÃ½³Ç»»ÏÇµÄ¸Ã Ã³Ä³»¿¼¿Ï»¸Ã¸Ã Ç¸Ã µ¾µÄ³µ»³»¯Ã »³Ç³¾¯¼ÉÃ¸Ã 
»³» ´Ä¯Ã¸Ã Ç¿È Ãµ ÃµÄ»ÃÇώÃµ»Ã Ã¸½³¾Ç»»¯Ã ³Ï¿¸Ã¸Ã ³ÈÇ¯Ã. �Ã¯Ã¸Ã ¸ ÇµÇ¾¿-¿»»¿¾¿½»»¯ 
³¾¯¼ÈÃ¸ ÇÉ¾ ÃÄ¿Çµ»¾Ï½µ¾É¾ ½¯ÇÄÉ¾ »³ ´ώÃµ» Ç¸ ´È¾³ÇÏÇ¸Ç³ ¿» ½µ¼¼¿¾Ç»»¯Ã ´Ä¯Ãµ»Ã ¾³ 
ÃÄ³³½³Ç¿Ã¿»¸»¿Ï¾ ½µ ÃÈ³»µ»Ä»½¯¾¿ »³» ÃÇµ´»³Ã½¯¾¿ Ã¼¯¾¿. 

�¾µÄ³µ»³»ÏÃ ÈÃµύ»È¾¿Ã Ãµ »¯»µ ´¸½¿Ç»»Ï »Ç¯Ä»¿ ¯ µ³»³Ç¯ÃÇ³Ã¸ 

  �¾µÄ³µ»³»ÏÃ ¥ÃµÏ»È¾¿Ã ÃÇ³ ´¸½¿Ç»»¯ »Ç¯Ä»³ »³» ÃÇ»Ã µ³»³Ç³ÃÇ¯Ãµ»Ã ½µ Ã¸½³¾Ç»»¯Ã 
»³Ç³¾³¼ώÃµ»Ã µ¾¯Ä³µ»³Ã »³ µ¯¾³» ÈÃµÏ»È¾¿Ã ³»³ Ç³ ³»Ï¼¿È»³: 

• £³Ä³»¿¼¿Ï»¸Ã¸ »³» »³Ç³³Ä³φ¯ µ¾µÄ³µ»³»ώ¾ »³Ç³¾³¼ώÃµÉ¾ 

• �¸½»¿ÈÄ³¯³ ´µ»»Çώ¾ »³Ç³¾¯¼ÉÃ¸Ã µ¾¯Ä³µ»³Ã 

• �¾Ç¿Ã»Ã½ÏÃ µÈ»³»Ä»ώ¾ ³»³ »³Ç³¾¯¼ÉÃ¸ µ¾¯Ä³µ»³Ã 

• �¸½»¿ÈÄ³¯³ ÃÇµ´¯¿È ´Ä¯Ã¸Ã µ¿¿»»¿¾Ï½¸Ã¸Ã µ¾¯Ä³µ»³Ã 

• £Çµ´»³Ã½ÏÃ Ã¼¯¾¿È ÃÈ¾Ç¯Ä¸Ã¸Ã »Ç»Ä¯É¾ »³» µ¿¿Ã¼»Ã½¿Ï ³»³ ³¯¼Ç»ÃÇ¸ µ¿¿»»¿¾Ï½¸Ã¸ 
µ¾¯Ä³µ»³Ã 

�ÇÃ» ½µ ³ÈÇ¯¾ Ç¸ ´Ä¯Ã¸ »³ Ã³Ä³»¿¼¿È»¿Ï¾Ç³» ³Ã¿Çµ¼µÃ½³Ç»»¯ Ï¼µÃ ¿» »³Ç³¾³¼ώÃµ»Ã ÇÉ¾ 
»Ç»Ä¯É¾ »³» ÇÉ¾ µ³»³Ç³ÃÇ¯ÃµÉ¾ Ç¿È �¸½¿Ç»»¿Ï ¤¿½¯³ »³» »³ ¼³½³¯¾¿¾Ç³» ½¯ÇÄ³ ³»³ Ç¸¾ 
ÃÄ³³½³Ç¿Ã¿¯¸Ã¸ ½µ»Ï´É¾ µ¿¿»»¿¾Ï½¸Ã¸Ã µ¾¯Ä³µ»³Ã. 

£³Äµ½³¯Ãµ»Ã �¾µÄ³µ»³»¯Ã �¾³³¯»½»Ã¸Ã �¸½¿Ç»»ώ¾ �Ç»Ä¯É¾ 

£Ç³ Ã¼³¯Ã»³ ³ÈÇ¯Ã Ç¸Ã ´Ä¯Ã¸Ã ³¾³·¸Ç¯»¸»³¾ ¿» ÈÃ¸ÄµÃ¯µÃ »³» Ç³ ÃÇ¿¼µ¯³ ½µ Ç»Ã 
½µ³³¼ÏÇµÄµÃ »³Ç³¾³¼ώÃµ»Ã »³» ÃÇ¸ ÃÈ¾¯Çµ»³ ÃÄ¿Ç¯»¸»³¾ ¿» µÃÏ½µ¾µÃ ´Ä¯Ãµ»Ã Ã¿È 
³¾Ç³Ã¿»Ä¯¾¿¾Ç³» ÃÇ»Ã ³Ã³»Ç¯Ãµ»Ã Ç¿È µ»¯ÃÇ¿Çµ »Ç»Ä¯¿È. 

• ¤¿Ã¿»¯Ç¸Ã¸ ¾¯É¾ »¼»½³Ç»ÃÇ»»ώ¾ 

• �³»³Ç¯ÃÇ³Ã¸ ¿Ä»·Ï¾Ç»É¾ Ã»»¯ÃÇÄÉ¾ ÃÇ»Ã ¾ÏÇ»µÃ ÏÈµ»Ã »³» »³Ç³»ÏÄÈφÉ¾ 
ÃµÄ»ÃÇÄµφÏ½µ¾É¾ ÃµÄÃ¯´É¾ ÃÇ»Ã ³¾³Ç¿¼»»¯Ã »³» ´ÈÇ»»¯Ã ÏÈµ»Ã 

• ¨Ä¯Ã¸ ÈÈÇÄώ¾ µÃ»ÃÇÄώÃµÉ¾ (Ã¼¯»µÃ) ¯ ÈÈÇÄώ¾ ÇÄÉ½¯ÇÉ¾ ÃÇ»Ã ¿Ä¿φ¯Ã 

• �¾Ç»»³Ç¯ÃÇ³Ã¸ ¼³½ÃÇ¯ÄÉ¾ φÉÇ»Ã½¿Ï ½µ ³Ã¿´¿Ç»»ÏÇµÄ¿ÈÃ LED 

• �³»³Ç¯ÃÇ³Ã¸ ³ÈÇ¿½³Ç»Ã½¿Ï ³¾Ç»ÃÇ¯»½»Ã¸Ã »³» »µÄ½¿ÃÇ³Çώ¾ 

• �¾Ç»»³Ç¯ÃÇ³Ã¸ »³ÈÃÇ¯ÄÉ¾ ÃµÇÄµ¼³¯¿È ½µ »³ÈÃÇ¯ÄµÃ Ã¯¼¼µÇ (½Ï¾¿ ÃÇ³ ÃÇ¿¼µ¯³) 
• �»Ã¼¯ È³¼¿ÃÇ¯Ã»³ (½Ï¾¿ ÃÇ³ ÃÇ¿¼µ¯³) 
• �µÄ½¿½Ï¾ÉÃ¸ »µ¼Ïφ¿ÈÃ (½Ï¾¿ ÃÇ³ ÃÇ¿¼µ¯³) 
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 » ´Ä¯Ãµ»Ã ³ÈÇ¯Ã ÃÄ¿Çµ¯¾µÇ³» ¾³ µφ³Ä½¿Ã»¿Ï¾ Ç¿È¼¯Ç»ÃÇ¿¾ ÃÇ¿ 20% ÇÉ¾ »Ç»Ä¯É¾, 
¼³½³¯¾¿¾Ç³Ã ÈÃÏÈ»¾ Ç»Ã ³¾¯³»µÃ Ç¿È »³»µ¾ÏÃ. 

�³»³Ç¯ÃÇ³Ã¸ �µÇÄ¸Ç»»ώ¾ £ÈÃÇ¸½¯ÇÉ¾ ³»³ £³Ä³»¿¼¿ύ»¸Ã¸ ÇÉ¾ �³Ç³¾³¼ώÃµÉ¾ (BMS) 

£Ä¿Çµ¯¾µÇ³» µ³»³Ç¯ÃÇ³Ã¸ BMS (Building Management System) ÃÇ³ »Ç¯Ä»³ Ç¿È �¯½¿È Ã¿È 
Ã³Ä³Ç¸Ä¿Ï¾Ç³» Ã¸½³¾Ç»»¯Ã ³Ãώ¼µ»µÃ »³» ÃµÄ¯Ã¼¿»³ ÃÈÃÇ¯½³Ç³ ÈÏ¿¸Ã-»¯Ä½³¾Ã¸Ã 
ÃÄ¿»µ»½¯¾¿È ¾³ ³µ¼Ç»É»µ¯ ¸ ¼µ»Ç¿ÈÄ³»»ÏÇ¸Ç³ ÇÉ¾ ÃÈÃÇ¸½¯ÇÉ¾ ÈÏ¿¸Ã-»¯Ä½³¾Ã¸Ã ÇÉ¾ 
»Ç»Ä¯É¾. �µ ³ÈÇÏ¾ Ç¿ ÇÄÏÃ¿ »³ ÈÃ¯ÄÇµ» ¸ ´È¾³ÇÏÇ¸Ç³ ÄÏ»½»Ã¸Ã Ç¿È µ¿¿Ã¼»Ã½¿Ï ½µ ³¯Ãµ» 
Ç»Ã ÈÃ¯ÄÇ¿ÈÃµÃ ÃÈ¾»¯»µÃ, Ã³Ä³»¿¼¿Ï»¸Ã¸ Ç¸Ã ¼µ»Ç¿ÈÄ³¯³Ã Ç¿È Ãµ ÃÄ³³½³Ç»»Ï ÇÄÏ¾¿ ÏÃÉÃ 
µÃ¯Ã¸Ã »³» ¸ ³¾³´Ä¿½¯ Ãµ ´µ´¿½¯¾³ »³» Ãµ µ¾µÄ³µ»³»¯Ã »³Ç³¾³¼ώÃµ»Ã Ã³Äµ¼»¿¾Ç»»¿Ï 
ÇÄÏ¾¿È.  

�³»³Ç³ÃÇ¯Ãµ»Ã §ÉÇ¿³¿¼Ç³Ë»ώ¾ ÃÈÃÇ¸½¯ÇÉ¾ Ãµ ¿Ä¿φ¯Ã »Ç»Ä¯É¾ ½µ »³»µÃÇώÃ net 

metering 

�¯³ ³»Ï½¸ ´Ä¯Ã¸ Ã¿È ÃÄ¿Çµ¯¾µÇ³» µ¯¾³» ¸ µ³»³Ç¯ÃÇ³Ã¸ §ÉÇ¿³¿¼Ç³Ë»ώ¾ ÃÈÃÇ¸½¯ÇÉ¾ ³»³ 
Ç¸¾ Ã³Ä³³É³¯ ¸¼µ»ÇÄ»»¯Ã µ¾¯Ä³µ»³Ã ÃÇ»Ã ¿Ä¿φ¯Ã ÇÉ¾ »Ç»Ä¯É¾ ½µ »³»µÃÇώÃ net metering. 

�µ ³ÈÇÏ¾ Ç¿¾ ÇÄÏÃ¿ ¸ Ã³Ä³³Ï½µ¾¸ ³ÈÇ¯ µ¾¯Ä³µ»³ »³ »³Ç³¾³¼ώ¾µÇ³» ÃÇ¿ ³¾Ç¯ÃÇ¿»Ç¿ »Ç¯Ä»¿ 
¯ Ãµ ÃµÄ¯ÃÇÉÃ¸ Ã¿È ´µ¾ ÈÃ¯ÄÇµ» »³Ç³¾¯¼ÉÃ¸ »³ ´»¿ÇµÇµÏµÇ³» ÃÇ¿ ´¯»ÇÈ¿ »³» »³ 
ÃÈ½È¸φ¯·µÇ³» ¸ Ç»½¯ Ç¸Ã ½µ µ¾¯Ä³µ»³ Ã¿È ³³¿Ä¯ÃÇ¸»µ ³ÃÏ Ç¿ ´¯»ÇÈ¿ Ãµ ¯¼¼¸ ÇÄ¿¾»»¯ 
ÃÇ»³½¯ Ã¿È ´µ¾ ÈÃ¯Ä¿µ ³ÈÇ¿Ã³Ä³³É³¯. 

�Ä¯Ãµ»Ã µ¾¸½¯ÄÉÃ¸Ã ÇÄ¸ÃÇώ¾ ´¸½¿Ç»»ώ¾ »Ç»Ä¯É¾ ³»³ ³µ¼Ç¯ÉÃ¸ ÃÈ½ÃµÄ»φ¿Ä¯Ã »³» 
³¯¼Ç»ÃÇ¸ ÇÄ¯Ã¸ Ç¿È �/� µ¿¿Ã¼»Ã½¿ύ 

�»³ Ç¸ ½µ¯ÉÃ¸ Ç¸Ã µ¾µÄ³µ»³»¯Ã »³Ç³¾¯¼ÉÃ¸Ã ÇÉ¾ »Ç»Ä¯É¾ »³» Ç¸ ³¯¼Ç»ÃÇ¸ ³Ã¿´¿Ç»»ÏÇ¸Ç³ 
Ç¿È µ¿¿Ã¼»Ã½¿Ï ÈÏ¿¸Ã-»¯Ä½³¾Ã¸Ã ÃÄ¿Çµ¯¾µÇ³» ´Ä¯Ã¸ Ã¿È ³φ¿Ä¯ Ç¸¾ µ¾¸½¯ÄÉÃ¸ »³»ώÃ 
»³» Ç¸¾ µ»Ã³¯´µÈÃ¸ ÇÉ¾ ³³Ã»»ώ¾ ÇÄ¸ÃÇώ¾ ÇÉ¾ ´¸½¿Ç»»ώ¾ »Ç»Ä¯É¾ Ã¿È Ã³Ä¿ÈÃ»¯·¿È¾ 
Ã¸½³¾Ç»»¯Ã ³Ãώ¼µ»µÃ µ¾¯Ä³µ»³Ã. � ´Ä¯Ã¸ ³ÈÇ¯ ÃµÄ»¼³½³¯¾µ» µÃ¯Ã¸Ã ÃÄ³³½³Ç¿Ã¿¯¸Ã¸ 
ÃÇµÇ»»ώ¾ ¸½µÄ¯´É¾ ¯ ´Ä¯ÃµÉ¾ µ¾¸½¯ÄÉÃ¸Ã ³»³ Ç¿ µÈÄÏ »¿»¾Ï ώÃÇµ ¾³ ³¾³ÃÇÏ¿¿È¾ 
ÃÈ½ÃµÄ»φ¿Ä¯Ã µ¿¿»»¿¾Ï½¸Ã¸Ã µ¾¯Ä³µ»³Ã Ãµ Ï¼¿ Ç¿ µÏÄ¿Ã Ç¸Ã »³»¸½µÄ»¾¯Ã Ç¿ÈÃ ·É¯Ã »³» 
»´»³¯ÇµÄ³ ÃÇ»Ã »³Ç¿»»¯µÃ Ç¿ÈÃ. 

�Ä¯Ãµ»Ã �È³»Ã»¸Ç¿Ã¿¯¸Ã¸Ã �³»¸Çώ¾ 

  �¯½¿Ã Ã¯Ä³ ³ÃÏ Ç»Ã µ¾µÄ³µ»³»¯Ã Ã³Äµ½³¯Ãµ»Ã ÃÇ³ »Ç¯Ä»³ »³¼µ¯Ç³» ¾³ ÃÄ³³½³Ç¿Ã¿»¯Ãµ» 
´Ä¯Ãµ»Ã µÈ³»Ã»¸Ç¿Ã¿¯¸Ã¸Ã ½³»¸Çώ¾. £»¿ ÃÈ³»µ»Ä»½¯¾³, ¿ �¯½¿Ã ¿φµ¯¼µ» ¾³ ¿Ä³³¾ώÃµ» 
µ»´¸¼ώÃµ»Ã ¿» ¿Ã¿¯µÃ »³ ÃµÄ»¼³½³¯¾¿È¾ µ»´»»¯Ã ¿½¯´µÃ Ã¿È »³ Ã³Ä¿ÈÃ»¯·¿È¾ Ç³ ¿φ¯¼¸ 
Ç¸Ã µ¿¿»»¿¾Ï½¸Ã¸Ã µ¾¯Ä³µ»³Ã, ÃµÄ»³³¼¼¿¾Ç¿¼¿³»»¯Ã ´Ä³ÃÇ¸Ä»ÏÇ¸ÇµÃ »³»ώÃ »³» 
´»³³É¾»Ã½¿ÏÃ ½³»¸Çώ¾ ÇÉ¾ ÃÇ¿¼µ¯É¾. �¯¾³» Ã¿¼Ï Ã¸½³¾Ç»»Ï ¿» ½»»Ä¯Ã ¸¼»»¯µÃ ¾³ 
µ¾¸½µÄÉ»¿Ï¾ ³»³ Ç¸¾ »¼»½³Ç»»¯ ³¼¼³³¯ »³» Ç»Ã µÃ»ÃÇώÃµ»Ã Ç¸Ã ÃÇ¿ ÃµÄ»³¯¼¼¿¾ µÄÇÏ½µ¾µÃ 

¯ÇÃ» Ãµ µÃ³φ¯ ½µ Ç»Ã ³ÄÇ¯Ã Ç¸Ã ³µ»φÏÄ¿È ³¾¯ÃÇÈ¿¸Ã ³Ã¿»Çώ¾Ç³Ã ÃµÄ»³³¼¼¿¾Ç¿¼¿³»»¯ 
Ã³»´µ¯³ »³» ÃÈ¾µ¯´¸Ã¸. �¯ÃÉ ÃÉÃÇ¯Ã µ»Ã³¯´µÈÃ¸Ã ÈÃ¯ÄÇµ» ÃµÄ¯ÃÇÉÃ¸ ¿» ½»»Ä¯Ã ¸¼»»¯µÃ ¾³ 
³¯¾¿È¾ ÃÄÏÇÈÃ¿ »³» ¾³ µÃ¸Äµ¯Ã¿È¾ »µÇ»»¯ »³» Ç»Ã ½µ³³¼ÏÇµÄµÃ ¸¼»»¯µÃ. ¤³ ÃÄ¿³Ä¯½½³Ç³ 
µÈ³»Ã»¸Ç¿Ã¿¯¸Ã¸Ã ÃÄ¿Çµ¯¾µÇ³» ¾³ ÃµÄ»¼³½³¯¾¿È¾ ÃÈ¾³¾Ç¯Ãµ»Ã ³Ã³ÃÇÏ¼¸Ã¸Ã ½µ ¿½³´»»¯ 
Ã³»Ç¾¯´»³ Ã¿È »³ ³¾³´µ»»¾Ï¿È¾ Ç¸ Ã¸½³Ã¯³ Ç¸Ã µ¿¿»»¿¾Ï½¸Ã¸Ã µ¾¯Ä³µ»³Ã »³» ÃÏÄÉ¾ »³»ώÃ 
»³» ´»³³É¾»Ã½¿ÏÃ »³» ´»³´»»ÇÈ³»¯Ã ´Ä¯Ãµ»Ã ½¯ÃÉ ÇÉ¾ »¿»¾É¾»»ώ¾ ´»»ÇÏÉ¾.  »»¿¾¿½»»¯, Ç³ 
¯½µÃ³ ¿φ¯¼¸ ÇÉ¾ ´Ä¯ÃµÉ¾ ´µ¾ µ¯¾³» »»³¾¯ ³ÃÏ ½Ï¾³ Ç¿ÈÃ ¾³ Ç»Ã »³Ç³ÃÇ¯Ã¿È¾ ³»ώÃ»½µÃ, 



 

69 

 

ÉÃÇÏÃ¿ ½¯Ä¿Ã Ç¿È »ÏÃÇ¿ÈÃ »³ »³¼Èφ»µ¯ ³ÃÏ ¯´»¿ÈÃ ÃÏÄ¿ÈÃ, µ¾ώ »³ ³¾³·¸Ç¸»µ¯ »³» 
µ¿ÉÇµÄ»»¯ ÇÄ¸½³Ç¿´ÏÇ¸Ã¸ ³ÃÏ µÈÄÉÃ³Ë»¯ »³» µ»¾»»¯ »¿¾´Ï¼»³. ªÃÇÏÃ¿ ¿» ´Ä¯Ãµ»Ã »³ 
¯Ç¿È¾ »µÇ»»¯Ã ÃÈ¾¯Ãµ»µÃ Ã¿È ´µ¾ µ¯¾³» ´È¾³ÇÏ¾ ¾³ ³Ã¿Ç»½¸»¿Ï¾ ½µ ³»Ä¯³µ»³ »³»ώÃ 
ÃÄÏ»µ»Ç³» ³»³ ´Ä¯Ãµ»Ã µÈ³»Ã»¸Ç¿Ã¿¯¸Ã¸Ã ½»»Äώ¾ Ã³»´»ώ¾. 

�¾µÄ³µ»³»¯ �¾³³¯»½»Ã¸ �¾Ç¼»¿ÃÇ³Ã¯É¾ �»»Çύ¿È Ύ´ÄµÈÃ¸Ã »³» �Ä´µÈÃ¸Ã 

¤¿ ´¯»ÇÈ¿ ÇÉ¾ ³¾Ç¼»¿ÃÇ³Ã¯É¾ ÃÇ¿¾ �¼¼³´»»Ï ÇώÄ¿ ÈÃ¿¼µ»Ç¿ÈÄ³µ¯ »³»ώÃ ¿» ³¾Ç¼¯µÃ Ç¿È 
µ¯¾³» ÈÃµÄ´»³ÃÇ³Ã»¿¼¿³¸½¯¾µÃ ¯Ç¿¾Ç³Ã ÉÃ ³Ã¿Ç¯¼µÃ½³ Ç¸ ½¸ ¼µ»Ç¿ÈÄ³»»ÏÇ¸Ç¯ Ç¿ÈÃ ÃÇ¿ 
»³¾¿¾»»Ï Ã¸½µ¯¿ ¼µ»Ç¿ÈÄ³¯³Ã.  » ³¾Ç¼¯µÃ µ¯¾³» ¯ÇÃ» Ç¿Ã¿»µÇ¸½¯¾µÃ ώÃÇµ ¾³ µ¿ÈÃ¸ÄµÇ¿Ï¾ Ç¿ 
½¯³»ÃÇ¿ φ¿ÄÇ¯¿ ½µ ³Ã¿Ç¯¼µÃ½³ ÏÇ³¾ ³ÈÇÏ ´µ¾ ÈÃ¯ÄÇµ» ¾³ »³Ç³¾³¼ώ¾¿È¾ ½µ³³¼ÏÇµÄ³ Ã¿Ã¯ 
µ¾¯Ä³µ»³Ã »³» ¾³ ½µ»ώ¾µÇ³» ³ÃÏ´¿Ã¯ Ç¿ÈÃ ½µ Ç³ÈÇÏÇÄ¿¾¸ ³Ï¿¸Ã¸ Ç¸Ã φ»¿Ä¯Ã Ç¿ÈÃ. 

 » ÇÄÏÃ¿» Ã¿È ÃÄ¿Çµ¯¾¿¾Ç³» µ¯¾³» ¿» µ¿¯Ã: 

• �¾Ç»»³Ç¯ÃÇ³Ã¸ ÇÉ¾ µ¾µÄ³¿³ÏÄÉ¾ ³¾Ç¼»ώ¾ ½µ ¾¯µÃ Ã¿È »³ ¯Ç¿È¾ »ÃÇÏ Ã¿È »³ 
³¾Ç³Ã¿»Ä¯¾µÇ³» ÃÇ»Ã ³Ã³»Ç¯Ãµ»Ã Ç¿È ´»»ÇÏ¿È. 

• �³»³Ç¯ÃÇ³Ã¸ ÄÈ»½»ÃÇ¯ ÃÇÄ¿φώ¾ ÃÇ»Ã µ¾µÄ³¿³ÏÄµÃ ³¾Ç¼¯µÃ, ¿ ¿Ã¿¯¿Ã »³ ÄÈ»½¯·µ» Ç¸¾ 
Ç³ÇÏÇ¸Ç¯ Ç¸Ã Ãµ ÃÇ¯Ã¸ ½µ Ç¿ ·¸Ç¿Ï½µ¾¿ φ¿ÄÇ¯¿. 

• �»ÏÄ»ÉÃ¸ Ç¿È ÃÈ¾Çµ¼µÃÇ¯ »ÃÇÏ¿Ã ½¯ÃÉ ³¾Ç»ÃÇ¯»½»Ã¸Ã ½µ ÃÈÃÇ¿»Ç¯³ ÃÈ»¾ÉÇώ¾. 

  �¯½¿Ã ÃÈ¾¯ÃÇ³Ç³» ¾³ ³¾³·¸Ç¯Ãµ» ÇÄ¸½³Ç¿´ÏÇ¸Ã¸ ³ÃÏ µÈÄÉÃ³Ë»¯ »³» µ»¾»»¯ »¿¾´Ï¼»³ ½µ 
Ã»¿ÃÏ Ç¸¾ »¯¼ÈÈ¸ ½¯Ä¿Ã Ç¿È ³ÄÇ»»¿Ï »ÏÃÇ¿ÈÃ µ³»³Ç¯ÃÇ³Ã¸Ã. 

�³»³Ç¯ÃÇ³Ã¸ ÃÈÃÇ¯½³Ç¿Ã ´»³Çµ¯Ä»Ã¸Ã ´»»Çύ¿È ύ´ÄµÈÃ¸Ã/¯Ä´µÈÃ¸Ã ÇύÃ¿È SCADA 

� ³¼¯³¸ Ãµ »¯Ã¿»¿ È´Ä³È¼»»Ï ÃÏÃÇ¸½³ ³¯¾µÇ³» ³¾Ç»¼¸ÃÇ¯ ÃÈ¾¯»ÉÃ ÃÇ»Ã »³Ç³½µÇÄ¯Ãµ»Ã ¿» 
¿Ã¿¯µÃ ½Ã¿Äµ¯ ¾³ ³Ã¯Ç¿È¾ ³Ä»µÇ¯ ³ÃÏ Ç¸ ÃÇ»³½¯ Ã¿È ¿µ»¯¾¸Ãµ ¸ ´»³ÄÄ¿¯ Ï´³Ç¿Ã. �¾³ 
ÃÏÃÇ¸½³ ÇÏÃ¿È SCADA ³Ã¿Çµ¼µ¯Ç³» ³ÃÏ ³»Ã»¸Ç¯ÄµÃ Ãµ ´»³φ¿ÄµÇ»»¯ Ã¸½µ¯³ Ç¿È ´»»ÇÏ¿È 
»³»ώÃ »³» ³ÃÏ ¯¾³ ´¯»ÇÈ¿ ½µÇ¯´¿Ã¸Ã Ç¸Ã ÃÄ¿µÄÇÏ½µ¾¸Ã ³ÃÏ Ç¿ÈÃ ³»Ã»¸Ç¯ÄµÃ 
Ã¼¸Ä¿φ¿Ä¯³Ã Ãµ ¯¾³ »¯¾ÇÄ¿ ´»³Çµ¯Ä»Ã¸Ã. �¯ÃÉ ³ÈÇώ¾ ÇÉ¾ ³»Ã»¸Ç¯ÄÉ¾ ÃÄ³³½³Ç¿Ã¿»µ¯Ç³» 
´»³Ä»¯Ã ¯¼µ³Ç¿Ã ÃÇ¯»½¸Ã, ÄÈ»½¿Ï ¯¾Ç¼¸Ã¸Ã »³» Ã»¯ÃµÉÃ Ç¿È ¾µÄ¿Ï ÃÇ¿ÈÃ ³³É³¿ÏÃ Ç¿È 
´»»ÇÏ¿È. �ÃÏ ³ÈÇ¯Ã Ç»Ã ½µÇÄ¯Ãµ»Ã »³ ³¯¾µÇ³» ¸ ÃÉÃÇ¯ »³Ç³³Ä³φ¯ »³» µ¿³³É³¯ 
³Ã¿Çµ¼µÃ½¯ÇÉ¾ ¿½³¼¯Ã ¼µ»Ç¿ÈÄ³¯³Ã ¯ µ¾Ç¿Ã»Ã½¿Ï ´ÈÃ¼µ»Ç¿ÈÄ³»ώ¾ »³» ´»³ÄÄ¿ώ¾ Ç¿È 
Èφ»ÃÇ¯½µ¾¿È ´»»ÇÏ¿È. �µ Ç¸¾ ³Ã¿½³»ÄÈÃ½¯¾¸ ³ÈÇ¯ ´»³Çµ¯Ä»Ã¸ »³ µÃ»ÇµÈÇ»µ¯ ¸ 
µ¿¿»»¿¾Ï½¸Ã¸ ¾µÄ¿Ï »³» »³Ç' µÃ¯»Ç³Ã¸ ¸ µ¿¿»»¿¾Ï½¸Ã¸ �¼µ»ÇÄ»»¯Ã �¾¯Ä³µ»³Ã. 

£¯¾³»³Ã 3.4: �Ä¯Ãµ»Ã ÃÇ³ »Ç¯Ä»³ »³» µ³»³Ç³ÃÇ¯Ãµ»Ã Ç¿È ´¸½¿Ç»»¿ύ Ç¿½¯³ 

�Ä¯Ãµ»Ã �¯½¿È 
�¿¿»»¿¾Ï½¸Ã¸ 

�¾¯Ä³µ»³Ã (MWh) 
£³Ä³³É³¯ ³ÃÏ 

�£� (MWh/¯Ç¿Ã) 

�µ¯ÉÃ¸ 
�»Ã¿½Ãώ¾ 
(tn/CO2) 

�ÏÃÇ¿Ã 
(Ç»¼. €) 

�¾µÄ³µ»³»¯ 
�¾³³¯»½»Ã¸ 

�¸½¿Ç»»ώ¾ �Ç»Ä¯É¾ 

147,45  79,66 336 
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�¾µÄ³µ»³»ÏÃ  
�¼µ³Ç¿Ã Ãµ »Ç¯Ä»³ 

»³» ´¸½¿Ç»»¯ 
³¾Ç¼»¿ÃÇ¯Ã»³ 

13,57  8,07 14 

�³»³Ç³ÃÇ¯Ãµ»Ã §� 
ÃÈÃÇ¸½¯ÇÉ¾ Ãµ 

¿Ä¿φ¯Ã »Ç»Ä¯É¾ (net 
metering) 

 422,15 321,17 365 

�¾µÄ³µ»³»ÏÃ 
ÈÃµÏ»È¾¿Ã Ãµ »¯»µ 
´¸½¿Ç»»Ï »Ç¯Ä»¿ ¯ 

µ³»³Ç¯ÃÇ³Ã¸ 

67,83  40,37 10 

�Ä¯Ãµ»Ã 
�È³»Ã»¸Ç¿Ã¿¯¸Ã¸Ã 

½³»¸Çώ¾ 

13,57  8,07 51 

�³»³Ç¯ÃÇ³Ã¸ 
�µÇÄ¸Ç»»ώ¾ 

£ÈÃÇ¸½¯ÇÉ¾ ³»³ 
£³Ä³»¿¼¿Ï»¸Ã¸ 

ÇÉ¾ �³Ç³¾³¼ώÃµÉ¾ 
(BMS) 

67,83  40,37 177 

�Ä¯Ãµ»Ã 
µ¾¸½¯ÄÉÃ¸Ã 

ÇÄ¸ÃÇώ¾ ´¸½¿Ç»»ώ¾ 
»Ç»Ä¯É¾ ³»³ 
³µ¼Ç¯ÉÃ¸ 

ÃÈ½ÃµÄ»φ¿Ä¯Ã »³» 
³¯¼Ç»ÃÇ¸¾ ÇÄ¯Ã¸ Ç¿È 

H/M µ¿¿Ã¼»Ã½¿Ï 

128,10  76,24 43 

�¾µÄ³µ»³»¯ 
�¾³³¯»½»Ã¸ 

�¾Ç¼»¿ÃÇ³Ã¯É¾ 
�»»ÇÏ¿È Ύ´ÄµÈÃ¸Ã 

»³» �Ä´µÈÃ¸Ã 

29,72  22,61 38 

�³»³Ç¯ÃÇ³Ã¸ 
ÃÈÃÇ¯½³Ç¿Ã 

´»³Çµ¯Ä»Ã¸Ã ´»»ÇÏ¿È 
Ï´ÄµÈÃ¸Ã/¯Ä´µÈÃ¸Ã 

ÇÏÃ¿È SCADA 

22,29  16,96 612 

£¥� �  637,79 422,15 693,17 1.982 

3.4.2 �¸½¿Ç»»ÏÃ �¸½ÏÃ»¿Ã §ÉÇ»Ã½ÏÃ 

£Ç¿ �¯½¿ §³»ÃÇ¿Ï ³»³ Ç»Ã ³¾¯³»µÃ Ç¿È ´¸½¿Ç»»¿Ï φÉÇ»Ã½¿Ï ¯Çµ» »³Ç³³Ä³φµ¯ ÃÉÃ 
»³Ç³¾³¼ώ¾¿¾Ç³» 2.677,08 MWh ¸¼µ»ÇÄ»»¯Ã µ¾¯Ä³µ»³Ã Ã¿È ³¾³¼¿³¿Ï¾ ÃÇ¿ 0,83% Ç¿È 
ÃÈ¾Ï¼¿È Ç¸Ã µ¾µÄ³µ»³»¯Ã »³Ç³¾¯¼ÉÃ¸Ã »³» ÃÇ¿ 1,38% Ç¿È ÃÈ¾Ï¼¿È ÇÉ¾ µ»Ã¿½Ãώ¾ 
»³Ç³³Ä³φ¯Ã CO2. £Ç¸ ÃÈ¾¯Çµ»³ Ã³Ä¿ÈÃ»¯·¿¾Ç³» ´Ä¯Ãµ»Ã ¿» ¿Ã¿¯µÃ ³φ¿Ä¿Ï¾ Ç¸ ½µ¯ÉÃ¸ Ç¸Ã 

»³Ç³¾³¼»Ã»Ï½µ¾¸Ã µ¾¯Ä³µ»³Ã ÃÇ¿ ÃÏ¾¿¼¿ Ç¿È �¯½¿È »³» »³Ç' µÃ¯»Ç³Ã¸ Ç¸ ½µ¯ÉÃ¸ ÇÉ¾ 
µ»Ã¿½Ãώ¾. 



 

71 

 

�»ÃÏ¾¸Ã¸ ½µ¼¯Ç¸Ã §ÉÇ»Ã½¿ύ »³» �¾³´»¯Ä»ÄÉÃ¸ �»»Çύ¿È 

£µ ³Ä»µÇ¿ÏÃ �¯½¿ÈÃ ³Ã¿Çµ¼µ¯ ÃÏ¾¸»µÃ φ³»¾Ï½µ¾¿ ¸ ÏÃ³Ä¿¸ ´»»ÇÏ¿È φÉÇ»Ã½¿Ï ½¸ 
»³Ç¯¼¼¸¼³ ÃÇµ´»³Ã½¯¾¿È »³» ³µ¼Ç»ÃÇ¿Ã¿»¸½¯¾¿È, ½µ ³Ã¿Ç¯¼µÃ½³ ¾³ ³¯¾µÇ³» ÃÃ³Ç¯¼¸ 
µ¾¯Ä³µ»³Ã. �¯ÃÉ ³ÈÇ¯Ã Ç¸Ã ´Ä¯Ã¸Ã ÃÄ¿Çµ¯¾µÇ³» ¼¿»ÃÏ¾ ¸ µ»ÃÏ¾¸Ã¸ ½»³Ã ½µ¼¯Ç¸Ã »³Ç¯ Ç¸¾ 
¿Ã¿¯³ »³ µÃ»Ã¸½³¯¾¿¾Ç³» Ç³ ³Ã³Ä³¯Ç¸Ç³ φÉÇ»ÃÇ»»¯ Ã¸½µ¯³ »³»ώÃ »³» ³ÈÇ¯ Ç³ ¿Ã¿¯³ 
»Ä¯¾µÇ³» ³Ã³Ä³¯Ç¸Ç¸ ¸ ³φ³¯ÄµÃ¯ Ç¿ÈÃ. �µ Ç¸¾ È¼¿Ã¿¯¸Ã¸ ÇÉ¾ ÃÄ¿Ç¯ÃµÉ¾ Ç¸Ã ½µ¼¯Ç¸Ã 
ÈÃ¿¼¿³¯·µÇ³» ÏÇ» ½Ã¿Äµ¯ ¾³ µ¿¿»»¿¾¿½¸»µ¯ ¯ÉÃ »³» 5% Ç¸Ã �¼µ»ÇÄ»»¯Ã �¾¯Ä³µ»³Ã Ã¿È 
»³Ç³¾¯¼É¾³¾ ¿» ¼³½ÃÇ¯ÄµÃ ¿´¿φÉÇ»Ã½¿Ï. 

�¾Ç»»³Ç¯ÃÇ³Ã¸ µ¾µÄ³¿³ÏÄÉ¾ ¼³½ÃÇ¯ÄÉ¾ ½µ Ç³½¸¼¯Ã »³Ç³¾¯¼ÉÃ¸Ã LED 

¤¿ ÈÃ¯ÄÇ¿¾ ´¯»ÇÈ¿ ¿´¿φÉÇ»Ã½¿Ï µ¯¾³» µ¿¿Ã¼»Ã½¯¾¿ ½µ µ¾µÄ³¿³ÏÄ¿ÈÃ ¼³½ÃÇ¯ÄµÃ Ã³¼³»¯Ã 
ÇµÇ¾¿¼¿³¯³Ã »³» ÃÄ¿Çµ¯¾µÇ³» ¸ ÃÇ³´»³»¯ ³¾Ç»»³Ç¯ÃÇ³Ã¯ Ç¿ÈÃ ½µ ¼³½ÃÇ¯ÄµÃ Ç³½¸¼¯Ã 
»³Ç³¾¯¼ÉÃ¸Ã LED. ¤³ Ã¼µ¿¾µ»Ç¯½³Ç³ µ¾ÏÃ ¼³½ÃÇ¯Ä³ LED µ¯¾³» ¸ ÈÈ¸¼¯ ³ÃÏ´¿Ã¯ Ç¿È 
(Ç³½¸¼ÏÇµÄ¸ »³Ç³¾¯¼ÉÃ¸ µ¾¯Ä³µ»³Ã ½µ Ã³Ä¿Ç¯ ¯´»³Ã φÉÇµ»¾¯Ã »ÃÇÏ¿Ã) »³» ¸ ½µ³¯¼¸ 
´»¯Ä»µ»³ ·É¯Ã Ç¿È ¯¾³¾Ç» ÇÉ¾ Èφ»ÃÇ¯½µ¾É¾ ¼³½ÃÇ¯ÄÉ¾. 

¤¿Ã¿»¯Ç¸Ã¸ φÉÇ»ÃÇ»»ώ¾ Ã¸½µ¯É¾ ½µ φÉÇ¿³¿¼Ç³Ë»Ï Ã¼³¯Ã»¿ 

� ´Ä¯Ã¸ ³ÈÇ¯ ¯Çµ» Ã»¿ÃÏ Ç¸¾ µ¿¿»»µ¯ÉÃ¸ ÇÉ¾ Ã¿¼»Çώ¾ ½µ Ç¸¾ µ»Ã³³É³¯ �£� »³» Ç¸¾ 
µ¾¯ÃÇÈÃ¸ Ç¸Ã µ»»Ï¾³Ã Ç¿È �¯½¿È. ¤³ φÉÇ»ÃÇ»»¯ Ã¸½µ¯³ ³ÈÇ¯ ¯Ç¿È¾ Ç¿Ã¿»µÇ¸½¯¾¿ ÃÇ¿ 
³¾ώÇµÄ¿ Ã¸½µ¯¿ Ç¿È ÃÇÏ¼¿È Ç¿ÈÃ ¯¾³ ½»»ÄÏ φÉÇ¿³¿¼Ç³Ë»Ï Ã¯¾µ¼ Ç¿ ¿Ã¿¯¿ Ã³Ä¯³µ» 
»³»¸½µÄ»¾¯ Ç¸ ·¸Ç¿Ï½µ¾¸ µ¾¯Ä³µ»³ ³»³ Ç¸¾ ÇÄ¿φ¿´¿Ã¯³ Ç¿È ¼³½ÃÇ¯Ä³. £Ä¿Çµ¯¾µÇ³» ¸ 
µ³»³Ç¯ÃÇ³Ã¸ 20 φÉÇ»ÃÇ»»ώ¾ Ã¸½µ¯É¾ ³ÃÏ Ç¸¾ ¿Ã¿¯³ »³ µ¿¿»»¿¾¿½¸»µ¯ ¯¾³ ½»»ÄÏ Ã¿ÃÏ 
¸¼µ»ÇÄ»»¯Ã µ¾¯Ä³µ»³Ã. �»³ Ç¸ ´Ä¯Ã¸ ³ÈÇ¯ »³ ÃÄ¯Ãµ» ¾³ ³¾³·¸Ç¸»µ¯ ÇÄ¸½³Ç¿´ÏÇ¸Ã¸. 

�³»³Ç¯ÃÇ³Ã¸ £ÈÃÇ¯½³Ç¿Ã �»³Çµ¯Ä»Ã¸Ã §ÉÇ»Ã½¿ύ  

£Ä¿Çµ¯¾µÇ³» ¸ µφ³Ä½¿³¯ µ¾ÏÃ ÃÈÃÇ¯½³Ç¿Ã ³Ã¿½³»ÄÈÃ½¯¾¸Ã ´»³Çµ¯Ä»Ã¸Ã φÉÇ»Ã½¿Ï ½µ 
¿φ¯¼¸ ÃÇ¸¾ µ¿¿»»¿¾Ï½¸Ã¸ µ¾¯Ä³µ»³Ã »³» ÃÇ»Ã µÄ³³Ã¯µÃ ÃÈ¾Ç¯Ä¸Ã¸Ã Ç¿È ´»»ÇÏ¿È. ¤¿ 
ÃÏÃÇ¸½³ µ³»³»¯ÃÇ³Ç³» ÃÇ¿ ´¯»ÇÈ¿ »³» ³φµ¾ÏÃ ¼³½³¯¾µ» ´µ´¿½¯¾³ ÃÇµÇ»»¯ ½µ Ç»Ã ÃÈ¾»¯»µÃ 
φÉÇ»Ã½¿Ï Ã¿È µÃ»»Ä³Ç¿Ï¾ ÃÇ¿ ´¯»ÇÈ¿ »³» ³φµÇ¯Ä¿È ³Ã¿ÃÇ¯¼¼µ» µ¾Ç¿¼¯Ã µ¼¯³Ç¿È ÃÇ¿ 
´¯»ÇÈ¿ ³¯Ãµ» ÇÉ¾ ³¾³³»ώ¾. �»³ Ã³Ä¯´µ»³½³ Ãµ ώÄµÃ Ç³½¸¼¯Ã »È»¼¿φ¿Ä¯³Ã ÃÇ¿ÈÃ ´ÄÏ½¿ÈÃ, 
»³ ½Ã¿Ä¿ÏÃµ ¾³ ³¯¾µ» ½µ¯ÉÃ¸ Ç¸Ã ÃÇ¯»½¸Ã Ç¿È φÉÇ»Ã½¿Ï ÇÉ¾ ¼³½ÃÇ¯ÄÉ¾ ½µ ³Ã¿Ç¯¼µÃ½³ 
Ç¸¾ µ¿¿»»¿¾Ï½¸Ã¸ ¸¼µ»ÇÄ»»¯Ã µ¾¯Ä³µ»³Ã. ¤¿ ÃÏÃÇ¸½³ ÃÄ¿ËÃ¿»¯Çµ» Ç¸¾ µ³»³Ç¯ÃÇ³Ã¸ 
³ÃÏÄ½³ÇÉ¾ µ¼µ³»Çώ¾ ÃÇ¿ÈÃ ¼³½ÃÇ¯ÄµÃ, »Ï½³¿ÈÃ µÃ»»¿»¾É¾¯³Ã »³» ¯¾³ ¼¿³»Ã½»»Ï 
´»³Çµ¯Ä»Ã¸Ã Ç¿ ¿Ã¿¯¿ »³ ÃÈ¾Ç¿¾¯·µ» Ç¿ÈÃ µ¼µ³»Ç¯Ã »³» Ç¿ÈÃ »Ï½³¿ÈÃ »³Ç¯ Ç»Ã µ»¯ÃÇ¿Çµ 
³Ã³»Ç¯Ãµ»Ã. 

£¯¾³»³Ã 3.5: �Ä¯Ãµ»Ã ÃÇ¿ �¸½¿Ç»»Ï ´¸½ÏÃ»¿ φÉÇ»Ã½Ï 

�Ä¯Ãµ»Ã �¯½¿È 
�¿¿»»¿¾Ï½¸Ã¸ 

�¾¯Ä³µ»³Ã (MWh) 
£³Ä³³É³¯ ³ÃÏ 

�£� (MWh/¯Ç¿Ã) 

�µ¯ÉÃ¸ 
�»Ã¿½Ãώ¾ 
(tn/CO2) 

�ÏÃÇ¿Ã 
(Ç»¼. €) 
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�¾Ç»»³Ç¯ÃÇ³Ã¸ 
¼³½ÃÇ¯ÄÉ¾ ½µ 

¨³½¸¼¯Ã 
�³Ç³¾¯¼ÉÃ¸Ã 

LED 

994,69  756,74 1.025 

�»ÃÏ¾¸Ã¸ 
½µ¼¯Ç¸Ã 

§ÉÇ»Ã½¿Ï »³» 
�¾³´»¯Ä»ÄÉÃ¸ 

�»»ÇÏ¿È 

80,31  61,10 9 

¤¿Ã¿»¯Ç¸Ã¸ 
§ÉÇ»ÃÇ»»ώ¾ 

£¸½µ¯É¾ ½µ §� 
£¼³¯Ã»¿ 

 20,55 15,63 17 

�³»³Ç¯ÃÇ³Ã¸ 
�ÈÇÏ½³Ç¿È 
£ÈÃÇ¯½³Ç¿Ã 
�»³Çµ¯Ä»Ã¸Ã 
§ÉÇ»Ã½¿Ï 

936,98  712,84 50 

£¥� �  2.011,98 20,55 1546,32 1.101 

3.4.3  »»»³»ÏÃ ¤¿½¯³Ã 

£Ç¿ �¯½¿ §³»ÃÇ¿Ï »³Ç¯ Ç¿ ¯Ç¿Ã 2012 ÈÃ¿¼¿³¯Ã»¸»µ ÏÇ» Ç³ »Ç¯Ä»³ Ç¿È  »»»³»¿Ï ¤¿½¯³ 
»³Ç³¾³¼ώ¾¿È¾ 34.043,47 MWh ¸¼µ»ÇÄ»»¯Ã µ¾¯Ä³µ»³Ã, 14.509,23 MWh ÃµÇÄµ¼³¯¿È 
»¯Ä½³¾Ã¸Ã, 34.503,01 MWh ¿È¼µ¯³Ã »³» 6.900,16 MWh ¸¼»¿»µÄ½»»¯Ã µ¾¯Ä³µ»³Ã 
ÃÈ½½µÇ¯Ç¿¾Ç³Ã ¯ÇÃ» ÃÇ¸¾ Çµ¼»»¯ »³Ç³¾¯¼ÉÃ¸ ½µ Ã¿Ã¿ÃÇÏ 27,80% »³» ½µ µ»Ã¿½Ã¯Ã 27,18%. 

¤³ Ã¿Ã¿ÃÇ¯ ³ÈÇ¯ µ¯¾³» ³Ä»µÇ¯ ½µ³¯¼³ ³»³ ¯¾³¾ »³» ½Ï¾¿ Ç¿½¯³ µÃ¿½¯¾ÉÃ »Ä¯¾µÇ³» 
³Ã³Ä³¯Ç¸Ç¸ ¸ ¼¯È¸ ½¯ÇÄÉ¾ µ» ½¯Ä¿ÈÃ Ç¿È �¯½¿È, ³Ã¿Ã»¿Ãώ¾Ç³Ã ÃÇ¸ ½µ¯ÉÃ¸ Ç¸Ã 
»³Ç³¾¯¼ÉÃ¸Ã µ¾¯Ä³µ»³Ã »³» ÇÉ¾ µ»Ã¿½Ãώ¾ ³ÃÏ Ç¸ ½µÄ»¯ ÇÉ¾ Ã¿¼»Çώ¾. �ÏÄ»¿ ÄÏ¼¿ Ãµ ³ÈÇÏ¾ 
Ç¿¾ Ç¿½¯³ ¯Ç¿È¾ ¿» »¯Ç¿»»¿» ¿» ¿Ã¿¯¿» ½¯ÃÉ ÇÉ¾ µÃ»¼¿³ώ¾ Ç¿ÈÃ »³ »³»¿Ä¯Ã¿È¾ Ç¿ Ã¿Ã¿ÃÇÏ 
µÃ¯ÇµÈ¿¸Ã Ç¿È ÃÇÏÇ¿È, µ¾ώ ¿ �¯½¿Ã »³ ³¾³¼¯³µ» »³»³Ä¯ Ç¿ ÄÏ¼¿ Ç¸Ã »³»¿´¯³¸Ã¸Ã »³» Ç¿È 
ÃÄ¿Ã³¾³Ç¿¼»Ã½¿Ï Ç¿ÈÃ ÃÇ»Ã ´Ä¯Ãµ»Ã µ¿¿»»¿¾Ï½¸Ã¸Ã µ¾¯Ä³µ»³Ã ÇÉÄ¯Ã ¾³ ½Ã¿Äµ¯ ¾³ µÃ¯½³µ» 
¯½µÃ³. 

�Ä¯Ãµ»Ã �¯½¿È 

�ÄÇ»»¯ ÃÄ¿Çµ¯¾µÇ³» ¿ �¯½¿Ã ¾³ ÃÄ³³½³Ç¿Ã¿»¯Ãµ» ´Ä¯Ãµ»Ã µ¾¸½¯ÄÉÃ¸Ã »³» 
µÈ³»Ã»¸Ç¿Ã¿¯¸Ã¸Ã ÇÉ¾ Ã¿¼»Çώ¾ ½µ Ã»¿ÃÏ Ç¸¾ Ã³Ä³»¯¾¸Ã¯ Ç¿ÈÃ ³»³ Ç¸¾ ³¾¯¼¸È¸ ´Ä¯ÃµÉ¾ 
ÃÇµÇ»»¯ ½µ Ç»Ã µ¾µÄ³µ»³»¯Ã Ã³Äµ½³¯Ãµ»Ã ÃÇ»Ã »³Ç¿»»¯µÃ »³» Ç¸¾ È»¿»¯Ç¸Ã¸ ¿Ä»¿¼¿³»»¯Ã 
ÃÈ½ÃµÄ»φ¿Ä¯Ã.   �¯½¿Ã ¼¿»ÃÏ¾ µ¯¾³» ÈÃµÏ»È¾¿Ã ³»³ Ç¸ Ç¯Ä³¿¸ ÃÇÄ³Ç¸³»»¯Ã µ¾¸½¯ÄÉÃ¸Ã 
´»ÏÇ» ¸ ÃÈ½½µÇ¿Ç¯ ÇÉ¾ »³Ç¿¯»É¾ Ãµ ³ÈÇÏ¾ Ç¿¾ Ç¿½¯³ ´Ä¯ÃµÉ¾ µ¿³ÄÇ¯Ç³» ¯½µÃ³ ³ÃÏ Ç¸¾ 
Ã³ÄÏÇÄÈ¾Ã¸ Ç¿È �¯½¿È »³» Ç¿ ½¯³µ»¿Ã Ç¸Ã µÃ»ÄÄ¿¯Ã Ã¿È »³ ´µÇ»¿Ï¾. 

�»µ¿³³É³¯ �»´¸¼ώÃµÉ¾ »³» �½µÄ¯´É¾ ³»³ Ç¿ÈÃ £¿¼¯ÇµÃ & £Çµ´»³Ã½ÏÃ »³» �»³¾¿½¯ 
�¾¸½µÄÉÇ»»ώ¾ �¾ÇύÃÉ¾ ÃÇµÇ»»¯ ½µ Ç³  φ¯¼¸ Ç¸Ã �¾µÄ³µ»³»¯Ã �¾³³¯»½»Ã¸Ã ÇÉ¾ 
�³Ç¿»»»ώ¾ 
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¤¿ ÃÄώÇ¿ ÃÇ¯´»¿ ³ÈÇ¯Ã Ç¸Ã ´Ä¯Ã¸Ã ÃµÄ»¼³½³¯¾µ» Ç¸ ´»¿Ä³¯¾ÉÃ¸ µ»´¸¼ώÃµÉ¾ ½µ 
ÃÈ½½µÇ¿Ç¯ µ»´»»¯ »³Ç³ÄÇ»Ã½¯¾É¾ ¿½»¼¸Çώ¾ ¿» ¿Ã¿¯¿» »³ Ã³Ä¿ÈÃ»¯·¿È¾ Ç»Ã ¾¯µÃ ÇµÇ¾¿¼¿³¯µÃ 
»³» Ç³ ¿»»¿¾¿½»»¯ ¿φ¯¼¸ Ï¼É¾ ÇÉ¾ µ¾µÄ³µ»³»ώ¾ Ã³Äµ½³¯ÃµÉ¾. ¤¿ µÏÄ¿Ã ÇÉ¾ »µ½¯ÇÉ¾ »³ 
ÃÄ¯Ãµ» ¾³ µ¯¾³» Ã¼¯ÄµÃ »³» ¾³ ÃµÄ»¼³½³¯¾µ» ³¾¯¼ÈÃ¸ Ï¼É¾ ÇÉ¾ ÃÇ³´¯É¾ ½»³Ã µ¾µÄ³µ»³»¯Ã 
µÃ¯¾´ÈÃ¸Ã ½µ ÇµÇ¾»»¯ »³» ¿»»¿¾¿½»»¯ ÃÇ¿»Çµ¯³. �µ ³ÈÇÏ¾ Ç¿¾ ÇÄÏÃ¿ ¿» Ã¿¼¯ÇµÃ »³ ¯Ç¿È¾ ½¯³ 
Ã¼¯Ä¸ µ»»Ï¾³ ÇÉ¾ Ã¼µ¿¾µ»Ç¸½¯ÇÉ¾ »³» ½µ»¿¾µ»Ç¸½¯ÇÉ¾ ÇÉ¾ ÃÄ¿Ç¯ÃµÉ¾ »³» »³ ½Ã¿Ä¿Ï¾ ¾³ 
µÃ»¼¯¿¿È¾ ³ÈÇ¯Ã Ã¿È »³ ³Ã¿´ώÃ¿È¾ ½µ³³¼ÏÇµÄ³ ¿φ¯¼¸ ³»³ Ç»Ã »³Ç¿»»¯µÃ Ç¿ÈÃ. 

¤¿ ´µÏÇµÄ¿ ÃÇ¯´»¿ µ¯¾³» ¸ ´»³¾¿½¯ ¯¾ÇÈÃ¿È È¼»»¿Ï Ã¿È »³ »Ä³Ç¯ µ¾¯½µÄ¿ÈÃ Ç¿ÈÃ Ã¿¼¯ÇµÃ 
³»³ ¾¯¿ÈÃ ÇÄÏÃ¿ÈÃ µ¿¿»»¿¾Ï½¸Ã¸Ã µ¾¯Ä³µ»³Ã »³»ώÃ »³» ³»³ »ÃÇÏ¿¾Ç³ ÃÄ¿³Ä¯½½³Ç³ 
ÇÄ¸½³Ç¿´ÏÇ¸Ã¸Ã. 

�Ä¯Ãµ»Ã £¿¼»Çώ¾ 

�φÏÃ¿¾ ¿ �¯½¿Ã »³ ¿Ä³³¾ώÃµ» µ¾¸½µÄώÃµ»Ã ³»³ Ç¸¾ µÈ³»Ã»¸Ç¿Ã¿¯¸Ã¸ ÇÉ¾ Ã¿¼»Çώ¾ »³» »³ 
ÃÈ½³¯¼µ» ÃÇ¸¾ ÈÃ¿ÃÇ¯Ä»¿¯ Ç¿ÈÃ, ³¾³½¯¾µÇ³» ³ÃÏ Ç¿ÈÃ Ã¿¼¯ÇµÃ ¸ µφ³Ä½¿³¯ ÇÉ¾ Ã³Ä³»¯ÇÉ 
´Ä¯ÃµÉ¾ µ¿¿»»¿¾Ï½¸Ã¸Ã µ¾¯Ä³µ»³Ã. 

£³Äµ½³¯Ãµ»Ã �¾µÄ³µ»³»¯Ã �¾³³¯»½»Ã¸Ã �³Ç¿»»»ώ¾  

� �¾µÄ³µ»³»¯ �¾³³¯»½»Ã¸ ÇÉ¾ »³Ç¿»»»ώ¾ ¯Çµ» ÉÃ ³¾ώ½¿¾³ Ç¸¾ µ¿¿»»¿¾Ï½¸Ã¸ µ¾¯Ä³µ»³Ã Ãµ 
Ï¼¿ÈÃ Ç¿ÈÃ Ç¿½µ¯Ã, Ç¸ ½µ¯ÉÃ¸ ÇÉ¾ ³ÃÉ¼µ»ώ¾ »³»ώÃ »³» Ç¸¾ ³Ï¿¸Ã¸ Ç¸Ã ³ÃÏ´¿Ã¸Ã ÇÉ¾ 
ÃÈÃÇ¸½¯ÇÉ¾ ÈÏ¿¸Ã, »¯Ä½³¾Ã¸Ã »³» φÉÇ»Ã½¿Ï.  » ´Ä¯Ãµ»Ã ³ÈÇ¯Ã µ¯¾³» ¿» µ¿¯Ã: 

• �³»³Ç¯ÃÇ³Ã¸ ¸¼»³»ώ¾ ÃÈ¼¼µ»Çώ¾ 

• �¾Ç»»³Ç¯ÃÇ³Ã¸ ¼µ³¯ÇÉ¾ ÃµÇÄµ¼³¯¿È ½µ ¾¯³Ã ÇµÇ¾¿¼¿³¯³Ã 

• £È¾Ç¯Ä¸Ã¸ ÇÉ¾ Èφ»ÃÇ¯½µ¾É¾ »³ÈÃÇ¯ÄÉ¾ ÃµÇÄµ¼³¯¿È 

• �¾Ç»»³Ç¯ÃÇ³Ã¸ »³ÈÃÇ¯ÄÉ¾ ÃµÇÄµ¼³¯¿È ½µ »³ÈÃÇ¯ÄµÃ ³»¿½¯·³Ã (Ã¯¼¼µÇ) 
• �¾Ç»»³Ç¯ÃÇ³Ã¸ Ã¿½Ãώ¾ ÃµÇÄµ¼³¯¿È ½µ ÃÏ½ÃµÃ Ã¯¼¼µÇ 

• �³Ç³Ã»µÈ¯ µ¾µÄ³µ»³»ώ¾ Ç·³»»ώ¾ 

• �³»³Ç¯ÃÇ³Ã¸ ´»Ã¼ώ¾ È³¼¿Ã»¾¯»É¾ 

• �¾Ç»»³Ç¯ÃÇ³Ã¸ µ¾µÄ³¿³ÏÄÉ¾ ¼³½ÃÇ¯ÄÉ¾ ½µ ¼³½ÃÇ¯ÄµÃ ¾¯³Ã ÇµÇ¾¿¼¿³¯³Ã LED 

• �¾Ç»»³Ç¯ÃÇ³Ã¸ Ã³¼³»ώ¾ »¼»½³Ç»ÃÇ»»ώ¾ ½¿¾¯´É¾ 

• �³»³Ç¯ÃÇ³Ã¸ Çµ¾Çώ¾ »³» Ã»»¯ÃÇÄÉ¾ 

• �µÄ½¿½Ï¾ÉÃ¸ »µ¼Ïφ¿ÈÃ (µÃÉÇµÄ»»¯ ¯ µ¿ÉÇµÄ»»¯ ³¾¯¼¿³³ ½µ Ç»Ã ³¾¯³»µÃ) 
• �φ³Ä½¿³¯ ÈÈÇÄώ¾ ÇÄÉ½¯ÇÉ¾ ¯ ÈÈÇÄώ¾ È¼»»ώ¾ (»µÄ³½»´»ώ¾ ¯ µÃ»ÃÇÄώÃµÉ¾ 

Ç³Ä³ÇÃώ¾(Ã¼³»¯»»³)) 
• �³»³Ç¯ÃÇ³Ã¸ §/� ÃÇ¸¾ ÃÇ¯³¸ ½µ net metering 

¥»¿»¯Ç¸Ã¸ �¾µÄ³µ»³»¯ ¿Ä»¿¼¿³»»¯Ã ÃÈ½ÃµÄ»φ¿Ä¯Ã 

�¯ÃÉ ÇÉ¾ ¸½µÄ¯´É¾ »³» ÇÉ¾ ÈÃÏ¼¿»ÃÉ¾ ½¯ÃÉ¾ Ã¿È »³ ÇÄ¸Ã»½¿Ã¿»¯Ãµ» ¿ �¯½¿Ã ³»³ ¾³ 
µ¾¸½µÄώÃµ» Ç¿ÈÃ Ã¿¼¯ÇµÃ ³»³ Ç³ ¿φ¯¼¸ Ç¸Ã µ¿¿»»¿¾Ï½¸Ã¸Ã µ¾¯Ä³µ»³Ã, »³ Ã³Ä¯Ç¿¾Ç³» »³» 
»¯Ã¿»µÃ ÃÈ½³¿È¼¯Ã Ã¿È ´µ¾ ³Ã³»Ç¿Ï¾ ÇÄ¸½³Ç»»Ï ³¾Ç¯Ç»½¿ ³ÃÏ Ç¸¾ Ã¼µÈÄ¯ ÇÉ¾ Ã¿¼»Çώ¾ 
Ã³Ä¯ ½Ï¾¿ Ç¸¾ ³Ã¿´¿Ç¯ »³» È»¿»¯Ç¸Ã¯ Ç¿ÈÃ, ´µ´¿½¯¾¿È ÏÇ» ³Ã¿Çµ¼¿Ï¾ ÃÈ½ÃµÄ»φ¿Ä»»¯Ã 
´Ä¯Ãµ»Ã »³» ÏÇ» ´Ä¯Ãµ»Ã Ã³Ä¯½³³Ã¸Ã ÃÇ¿ »Ç»Ä»³»Ï ³ÃÏ»µ½³. �³Ç¯ ³ÈÇÏ¾ Ç¿¾ ÇÄÏÃ¿ ½Ã¿Äµ¯ 
¾³ µÃ»ÇµÈÇ»µ¯ »³» µ¾µÄ³µ»³»¯ µ¿¿»»¿¾Ï½¸Ã¸ »³» ÇÄ¸½³Ç»»¯. 
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• ¤¿ Çµ»½ώ¾³ ÃÄ¿Çµ¯¾µÇ³» »³Ç¯ Ç¸ ´»¯Ä»µ»³ Ç¸Ã ¸½¯Ä³Ã Ç¿ ¯¾¿»³½³ »¿ÈÄÇ»¾ώ¾ »³» 
µ¿ώφÈ¼¼É¾ ÇÉ¾ Ã³Ä³»ÏÄÉ¾ ½µ Ã»¿ÃÏ Ç¸¾ µ»½µÇ¯¼¼µÈÃ¸ Ç¸Ã »µÄ½ÏÇ¸Ç³Ã ³ÃÏ Ç¸¾ 
¸¼»³»¯ ³»Ç»¾¿³¿¼¯³ »³»ώÃ »³» ¸ ½¸ »¯¼ÈÈ¸ ÇÉ¾ »µÄ½³¾Ç»»ώ¾ ÃÉ½¯ÇÉ¾ ½µ 
»³¼Ï½½³Ç³, »¿ÈÄÇ¯¾µÃ ¯ ¯Ã»Ã¼³. 

• ¤¿ »³¼¿»³¯Ä» µ¾´µ¯»¾ÈÇ³» ¿ ³µÄ»Ã½ÏÃ ÇÉ¾ ÇώÄÉ¾ Ç¿È ÃÃ»Ç»¿Ï Ç»Ã Ã¿¼Ï ÃÄÉ»¾¯Ã ώÄµÃ 
³»³ µ»½µÇ¯¼¼µÈÃ¸ Ç¸Ã φÈÃ»»¯Ã ´Ä¿Ã»¯Ã, »³Ç¯³³Ã½³ ÇÉ¾ Çµ¾Çώ¾ »³» »¼µ¯Ã»½¿ ÇÉ¾ 
µ¿ώφÈ¼¼É¾ ÇÉ¾ Ã³Ä³»ÏÄÉ¾ ³»³ ÃÄ¿ÃÇ³Ã¯³ ³ÃÏ Ç¸¾ ¸¼»³»¯ ³»Ç»¾¿³¿¼¯³. ¤³ ³Ä¯´»³ 
µ¾´µ¯»¾ÈÇ³» ¸ ½¸ ÇÄ¯Ã¸ Ç¿È »¼»½³Ç»ÃÇ»»¿Ï »³» ¯¾¿»³½³ Ã³Ä³»ÏÄÉ¾ ³»³ φÈÃ»»Ï 
³µÄ»Ã½Ï. 

• ©Ï¿¸ ¯ »¯Ä½³¾Ã¸ ½µ ÃÏÄÇµÃ »³» Ã³Ä¯»ÈÄ³ »¼µ»ÃÇ¯. 
• ¨Ä¯Ã¸ ³¾µ½»ÃÇ¯Ä³ ÃÇ»Ã ³¾µ»Ç¯ ÈÈ¸¼¯Ã »µÄ½¿»Ä³Ã¯µÃ. 
• £È¾Ç¯Ä¸Ã¸ »¼»½³Ç»ÃÇ»»ώ¾ »³» ÃÈÃÇ¸½¯ÇÉ¾ »¯Ä½³¾Ã¸Ã Ç³»Ç»»¯ ÃÄ¿»µ»½¯¾¿È ¾³ 

´»³Ç¸Äµ¯Ç³» ¸ ³ÃÏ´¿Ã¸ Ç¿ÈÃ. 
• �Ãµ¾µÄ³¿Ã¿¯¸Ã¸ ÃÈÃ»µÈώ¾ ³ÃÏ Ç¿ »¿È½Ã¯ »³» ÏÇ» ¼µ»Ç¿ÈÄ³¯³ ³¾³½¿¾¯Ã. 
• �µÄ½¿»Ä³Ã¯³ Ã¼ÏÃ¸Ã ÃÇ¿ÈÃ 40 °C. 

• ¨Ä¯Ã¸ Ã¼È¾Ç¸Ä¯¿È µφÏÃ¿¾ ¯Çµ» ³µ½¯Ãµ» ¿ »¯´¿Ã. 
• �»³ »¯»µ ¾¯³ ³³¿Ä¯ ¸¼µ»ÇÄ»»¯Ã ÃÈÃ»µÈ¯Ã µÃ»¼¿³¯ ½µ µ¾µÄ³µ»³»¯ »Ä»Ç¯Ä»³ (»¼¯Ãµ»Ã 

�++, �+, �). 
• £ÉÃÇ¯ ÇÄ¯Ã¸ ¸¼µ»ÇÄ»»¯Ã »¿È·¯¾³Ã ½µ Ç³ÈÇÏÇÄ¿¾µÃ ´»µÄ³³Ã¯µÃ »³» Ã»µÏ¸ Ã¿È 

µφ³Ä½Ï·¿È¾ ÃÉÃÇ¯. 
• ¨Ä¯Ã¸ ÇÏÇÄ³Ã Ç³ÇÏÇ¸Ç¿Ã. 
• �Ã¿φÈ³¯ ³¾¿¯³½³Ç¿Ã ÃÏÄÇ³Ã φ¿ÏÄ¾¿È »³Ç¯ Ç¸ ¼µ»Ç¿ÈÄ³¯³ Ç¿È. 
• ¤¿Ã¿»¯Ç¸Ã¸ ÈÈ³µ¯¿È ½³»Ä»¯ ³ÃÏ ÃÈÃ»µÈ¯Ã Ã¿È Ã³Ä¯³¿È¾ »µÄ½ÏÇ¸Ç³ »³» Ãµ ÇώÄ¿ 

Ã¿È ¾³ ÈÃ¯ÄÇµ» »³Ç¯¼¼¸¼¿Ã ³µÄ»Ã½ÏÃ ÃÇ¸¾ Ã¼¯Ç¸ Ç¿È.  

£¯¾³»³Ã 3.6: �Ä¯Ãµ»Ã  »»»³»¿ύ ¤¿½¯³ 

�Ä¯Ãµ»Ã �¯½¿È 
�¿¿»»¿¾Ï½¸Ã¸ 

�¾¯Ä³µ»³Ã (MWh) 
£³Ä³³É³¯ ³ÃÏ 

�£� (MWh/¯Ç¿Ã) 

�µ¯ÉÃ¸ 
�»Ã¿½Ãώ¾ 
(tn/CO2) 

�ÏÃÇ¿Ã 
(Ç»¼. €) 

�»µ¿³³É³¯ 
�»´¸¼ώÃµÉ¾ »³» 

�½µÄ¯´É¾ ³»³ Ç¿ÈÃ 
£¿¼¯ÇµÃ 

0 0 0 62 

¥Ã¿Ãύ¾¿¼¿ 0 0 0 62 

�Ä¯Ãµ»Ã £¿¼»Çώ¾ 

�¿¿»»¿¾Ï½¸Ã¸ 
�¾¯Ä³µ»³Ã 

(MWh/¯Ç¿Ã) 

£³Ä³³É³¯ ³ÃÏ 
�£� (MWh/¯Ç¿Ã) 

�µ¯ÉÃ¸ 
�»Ã¿½Ãώ¾ (tn 

CO2/¯Ç¿Ã) 

�ÏÃÇ¿Ã 
(Ç»¼. €) 

�¾µÄ³µ»³»¯ 
�¾³³¯»½»Ã¸ 

�³Ç¿»»»ώ¾ 

12.645,41 6.200,80 8.622,26 15.872 

�³»³Ç¯ÃÇ³Ã¸ ¸¼»³»ώ¾ 
ÃÈ¼¼µ»Çώ¾ 

78,34  59,60 238,7 

�¾Ç»»³Ç¯ÃÇ³Ã¸ ¼µ³¯ÇÉ¾ 
ÃµÇÄµ¼³¯¿È ½µ ¾¯³Ã 

ÇµÇ¾¿¼¿³¯³Ã 

148,41  39,63 435,0 
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£È¾Ç¯Ä¸Ã¸ ÇÉ¾ 
Èφ»ÃÇ¯½µ¾É¾ 

»³ÈÃÇ¯ÄÉ¾ ÃµÇÄµ¼³¯¿È 

441,22  117,81 38,0 

�¾Ç»»³Ç¯ÃÇ³Ã¸ 
»³ÈÃÇ¯ÄÉ¾ ÃµÇÄµ¼³¯¿È 
½µ »³ÈÃÇ¯ÄµÃ ³»¿½¯·³Ã 

(Ã¯¼¼µÇ) 

802,22  214,19 383,0 

�¾Ç»»³Ç¯ÃÇ³Ã¸ Ã¿½Ãώ¾ 
ÃµÇÄµ¼³¯¿È ½µ ÃÏ½ÃµÃ 

Ã¯¼¼µÇ 

48,97  13,08 29,8 

�³Ç³Ã»µÈ¯ 
µ¾µÄ³µ»³»ώ¾ Ç·³»»ώ¾ 

2.587,73  781,49 1.699,4 

�³»³Ç¯ÃÇ³Ã¸ ´»Ã¼ώ¾ 
È³¼¿Ã»¾¯»É¾ 

1.862,47  543,17 891,7 

�¾Ç»»³Ç¯ÃÇ³Ã¸ 
µ¾µÄ³¿³ÏÄÉ¾ 
¼³½ÃÇ¯ÄÉ¾ ½µ 

¼³½ÃÇ¯ÄµÃ ¾¯³Ã 
ÇµÇ¾¿¼¿³¯³Ã LED 

257,37  195,80 148,6 

�¾Ç»»³Ç¯ÃÇ³Ã¸ 
Ã³¼³»ώ¾ »¼»½³Ç»ÃÇ»»ώ¾ 

½¿¾¯´É¾ 

120,11  91,37 1.482,4 

�³»³Ç¯ÃÇ³Ã¸ Çµ¾Çώ¾ 
»³» Ã»»¯ÃÇÄÉ¾ 

25,02  19,04  

�µÄ½¿½Ï¾ÉÃ¸ 
»µ¼Ïφ¿ÈÃ (µÃÉÇµÄ»»¯ ¯ 
µ¿ÉÇµÄ»»¯ ³¾¯¼¿³³ ½µ 

Ç»Ã ³¾¯³»µÃ) 

4.803,20  1.400,80 5.171,7 

�φ³Ä½¿³¯ ÈÈÇÄώ¾ 
ÇÄÉ½¯ÇÉ¾ ¯ ÈÈÇÄώ¾ 
È¼»»ώ¾ (»µÄ³½»´»ώ¾ ¯ 

µÃ»ÃÇÄώÃµÉ¾ 
Ç³Ä³ÇÃώ¾(Ã¼³»¯»»³)) 

1.470,37  428,82  

�³»³Ç¯ÃÇ³Ã¸ §/� ÃÇ¸¾ 
ÃÇ¯³¸ ½µ net metering 

 6.200,80 4.747,48 5.353,6 

¥»¿»¯Ç¸Ã¸ 
µ¾µÄ³µ»³»¯ 

¿Ä»¿¼¿³»»¯Ã 
ÃÈ½ÃµÄ»φ¿Ä¯Ã 

1.079,47  482,32  

¥Ã¿Ãύ¾¿¼¿ 13.724,88 6.200,80 9.104,59 15.872 

£¥� �  13.724,88 6.200,80 9.104,59 15.934 

3.4.4 ¤Ä»Ç¿³µ¾¯Ã ¤¿½¯³Ã 

¤³ »Ç¯Ä»³ Ç¿È ¤Ä»Ç¿³µ¾¿ÏÃ ¤¿½¯³ »³Ç³¾³¼ώ¾¿È¾ 56.538,38 MWh ¸¼µ»ÇÄ»»¯Ã µ¾¯Ä³µ»³Ã »³» 
26.179,34 MWh ÃµÇÄµ¼³¯¿È »¯Ä½³¾Ã¸Ã ¯ ³¼¼»ώÃ Ç¿ 25,56% Ç¸Ã ÃÈ¾¿¼»»¯Ã µ¾µÄ³µ»³»¯Ã 
»³Ç³¾¯¼ÉÃ¸Ã Ç¿È �¯½¿È ½µ ³¾Ç¯ÃÇ¿»Ç¿ Ã¿Ã¿ÃÇÏ µ»Ã¿½Ãώ¾ 33,81%. 

�Ä¯Ãµ»Ã �¯½¿È 

£Ç¿ÇµÈ½¯¾³ Ãµ½»¾¯Ä»³ Ãµ ´»³φ¿ÄµÇ»»¯Ã µÃ³³³µ¼½³Ç»»¯Ã ¿½¯´µÃ ½µ ÃÇÏÇ¿ Ç¸¾ µ¾¸½¯ÄÉÃ¸ 
Ãµ »¯½³Ç³ ���� 

�µ Ç¸ ´Ä¯Ã¸ ³ÈÇ¯ ÃÄ¿Çµ¯¾µÇ³» ¸ ´»¿Ä³¯¾ÉÃ¸ Ãµ½»¾³Ä¯É¾ Ç³ ¿Ã¿¯³ »³ ³φ¿Ä¿Ï¾ »¯»µ 
»¼¯´¿ ¿µÇÉÄ»ÃÇ¯ (µ½Ã¿Ä»»¯ »³Ç³ÃÇ¯½³Ç³, ÈÃ¸ÄµÃ¯µÃ, ³Ä³φµ¯³ »¼Ã). £Ç»Ã µ»´¸¼ώÃµ»Ã »³ 
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ÃÈ½½µÇ¯Ç¿È¾ »³Ç³ÄÇ»Ã½¯¾¿» ¿½»¼¸Ç¯Ã ¿» ¿Ã¿¯¿» »³ µ¾¸½µÄώ¾¿È¾ Ç¿ÈÃ µÃ³³³µ¼½³Ç¯µÃ 
ÃÇµÇ»»¯ ½µ Ç»Ã µ¾µÄ³µ»³»¯Ã Ã³Äµ½³¯Ãµ»Ã ÃÇ»Ã ¿Ã¿¯µÃ ½Ã¿Ä¿Ï¾ ¾³ ÃÄ¿³¿Ï¾ ½µ Ã»¿ÃÏ Ç¸ 
³µ¼Ç¯ÉÃ¸ Ç¸Ã µ¾µÄ³µ»³»¯Ã ³Ã¿´¿Ç»»ÏÇ¸Ç³Ã ÇÉ¾ »Ç»Ä¯É¾ Ç¿È ÇÄ»Ç¿³µ¾¿ÏÃ Ç¿½¯³. �³ 
Ã¼¸Ä¿φ¿Ä¿Ï¾Ç³» µÃ¯Ã¸Ã ³»³ Ç¸ ³»ÉÃ»½ÏÇ¸Ç³ ÇÉ¾ ÃÄ¿Çµ»¾Ï½µ¾É¾ ´Ä¯ÃµÉ¾, ÇµÇ¾»»¯ »³» 
¿»»¿¾¿½»»¯ Ç³Ä³»Ç¸Ä»ÃÇ»»¯ »³»ώÃ »³» ³»³ ÇÄ¸½³Ç¿´¿Ç»»¯ ÃÄ¿³Ä¯½½³Ç³ Ç³ ¿Ã¿¯³ »³ 
½Ã¿Ä¿Ï¾ ¾³ Ç¿ÈÃ ÃÇ¸Ä¯¿¿È¾ Ãµ ÃÈ³»µ»Ä»½¯¾¿ÈÃ Ç¿½µ¯Ã µÃµ¾´ÏÃµÉ¾. 

�Ä¯Ãµ»Ã £¿¼»Çώ¾ 

£³Äµ½³¯Ãµ»Ã �¾µÄ³µ»³»¯Ã �¾³³¯»½»Ã¸Ã �Ç»Ä¯É¾ ¤Ä»Ç¿³µ¾¿ύÃ ¤¿½¯³ 

�¯ÃÉ ÇÉ¾ Ãµ½»¾³Ä¯É¾ ¿» Ã¿¼¯ÇµÃ »³ µ¯¾³» Ã¼¯ÄÉÃ µ¾¸½µÄÉ½¯¾¿» ³»³ Ç»Ã ÃÇµÇ»»¯Ã ´Ä¯Ãµ»Ã 
»³» »³ ½Ã¿Ä¿Ï¾ ¾³ µÃ»¼¯¿¿È¾ »³» ¾³ µφ³Ä½ÏÃ¿È¾ ¿Ä»Ã½¯¾³ ½¯ÇÄ³ ÃÇµÇ»»¯ ½µ Ç¸¾ 
µ¿¿»»¿¾Ï½¸Ã¸ µ¾¯Ä³µ»³Ã Ãµ ÈÏ¿¸-»¯Ä½³¾Ã¸ »³» φÉÇ»Ã½Ï »³»ώÃ »³» ½µ¯ÉÃ¸ ³ÃÉ¼µ»ώ¾ »³» 
³Ï¿¸Ã¸ ÇÉ¾ ÃÈ¾Çµ¼µÃÇώ¾ ³ÃÏ´¿Ã¸Ã ÇÉ¾ ÃÈÃÇ¸½¯ÇÉ¾.  » ÃÄ¿Çµ»¾Ï½µ¾µÃ ´Ä¯Ãµ»Ã 
Ã³Ä¿ÈÃ»¯·¿¾Ç³» Ã³Ä³»¯ÇÉ: 

• �³»³Ç¯ÃÇ³Ã¸ ´»Ã¼ώ¾ È³¼¿Ã»¾¯»É¾ 

• �¾Ç»»³Ç¯ÃÇ³Ã¸ ¼µ³¯ÇÉ¾ ÃµÇÄµ¼³¯¿È ½µ ÃÈÃÇ¯½³Ç³ Ã¯¼¼µÇ 

• �¾Ç»»³Ç¯ÃÇ³Ã¸ µ¾µÄ³¿³ÏÄÉ¾ ¼³½ÃÇ¯ÄÉ¾ ½µ LED 

• �¾Ç»»³Ç¯ÃÇ³Ã¸ Ã³¼³»ώ¾ »¼»½³Ç»ÃÇ»»ώ¾ ½µ ¾¯³Ã ÇµÇ¾¿¼¿³¯³Ã 

• �³»³Ç¯ÃÇ³Ã¸ �ÈÇ¿½³Ç»Ã½ώ¾ ÃÇ¿ ÃÏÃÇ¸½³ φÉÇ»Ã½¿Ï 

• �³»³Ç¯ÃÇ³Ã¸ µ¿ÉÇµÄ»»ώ¾ Ã»¯³ÃÇÄÉ¾ 

• �φ³Ä½¿³¯ ÈÈÇÄώ¾ ÇÄÉ½¯ÇÉ¾ 

• �³»³Ç¯ÃÇ³Ã¸ §/� ÃÇ»Ã ÃÇ¯³µÃ ½µ net metering 

�»ÃÇÄ³Çµ¯³ �¯Ã½µÈÃ¸Ã ³»³ Ç¿ 10%  

� ÃÈ³»µ»Ä»½¯¾¸ ´Ä¯Ã¸ ³φ¿Ä¯ ¯»»¼¸Ã¸ Ç¿È ´¯½¿È ÃÇ¿ÈÃ µÃ³³³µ¼½³Ç¯µÃ ÇÉ¾ µÃ»Çµ»Ä¯ÃµÉ¾ 
¾³ ÃÈ½½µÇ¯Ç¿È¾ Ãµ ½»³ µ»µ¼¿¾Ç»»¯ µ»ÃÇÄ³Çµ¯³ ´¯Ã½µÈÃ¸Ã ³»³ ½µ¯ÉÃ¸ Ç¸Ã µ¾µÄ³µ»³»¯Ã Ç¿ÈÃ 
»³Ç³¾¯¼ÉÃ¸Ã »³Ç¯ 10 %. �»³ ¾³ Ã»ÃÇ¿Ã¿»¸»µ¯ ¸ ÃÈ³»µ»Ä»½¯¾¸ ½µ¯ÉÃ¸, »³ »³Ç³Ç¯»µ¾Ç³» ÃÇ¿ 
´¯½¿ Ç»½¿¼Ï³»³ ¸¼µ»ÇÄ»»¯Ã µ¾¯Ä³µ»³Ã Ãµ µÇ¯Ã»³ ³¯Ã¸, ώÃÇµ ¾³ ÃÄ³³½³Ç¿Ã¿»¿Ï¾Ç³» ¿» 
³Ã³Ä³¯Ç¸Ç¿» ÈÃ¿¼¿³»Ã½¿¯.  » µÃ»Çµ»Ä¯Ãµ»Ã Ã¿È »³ ÃÈ½½µÇ¯Ç¿È¾ ÃÇ¿ ÃÄÏ³Ä³½½³, ³¼¼¯ »³» 
»³ µÃ»ÇÈ³Ç¯¾¿È¾ Ç¸ ½µ¯ÉÃ¸, »³ ¼³½³¯¾¿È¾ ³ÃÏ Ç¿ ´¯½¿ ½»³ ³µ³³¯ÉÃ¸ ³»³ Ç¸¾ 
ÃµÄ»³³¼¼¿¾Ç»»¯ φ»¼»»¯ Ç¿ÈÃ ´Ä¯Ã¸ »³» ÃÇ¯Ã¸. �µ ³ÈÇÏ¾ Ç¿¾ ÇÄÏÃ¿ ¿» µÃ»Çµ»Ä¯Ãµ»Ã »³ 
ÃÄ¿³¯¼¼¿È¾ ¯¾³ Ã»¿ ¿»»¿¼¿³»»Ï ÃÄ¿φ¯¼ ÃÇ³ Ã¼³¯Ã»³ Ç¸Ã µÇ³»Ä»»¯Ã »¿»¾É¾»»¯Ã µÈ»Ï¾¸Ã »³» 
»³ ³¯¾¿È¾ ¯ÇÃ» ÃÄÏÇÈÃ¿ ³»³ Ç¿ÈÃ ÈÃÏ¼¿»Ã¿ÈÃ Ç¿½µ¯Ã Ç¿È �¯½¿È. 

£¯¾³»³Ã 3.7: �Ä¯Ãµ»Ã ¤Ä»Ç¿³µ¾¿ύÃ ¤¿½¯³ 

�Ä¯Ãµ»Ã �¯½¿È 
�¿¿»»¿¾Ï½»Ã¸ 

�¾¯Ä³µ»³Ã (MWh) 
£³Ä³³É³¯ ³ÃÏ 

�£� (MWh/¯Ç¿Ã) 

�µ¯ÉÃ¸ 
�»Ã¿½Ãώ¾ 
(tn/CO2) 

�ÏÃÇ¿Ã 
(Ç»¼. €) 

£Ç¿ÇµÈ½¯¾³ 
Ãµ½»¾¯Ä»³ Ãµ 
´»³φ¿ÄµÇ»»¯Ã 

µÃ³³³µ¼½³Ç»»¯Ã 
¿½¯´µÃ ½µ 

0 0 0 32 
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ÃÇÏÇ¿ Ç¸¾ 
µ¾¸½¯ÄÉÃ¸ Ãµ 
»¯½³Ç³ ���� 

¥Ã¿Ãύ¾¿¼¿ 0 0 0 32 

�Ä¯Ãµ»Ã 
£¿¼»Çώ¾ 

�¿¿»»¿¾Ï½»Ã¸ 
�¾¯Ä³µ»³Ã (MWh) 

£³Ä³³É³¯ ³ÃÏ 
�£� (MWh/¯Ç¿Ã) 

�µ¯ÉÃ¸ 
�»Ã¿½Ãώ¾ 
(tn/CO2) 

�ÏÃÇ¿Ã 
(Ç»¼. €) 

£³Äµ½³¯Ãµ»Ã 
�¾µÄ³µ»³»¯Ã 

�¾³³¯»½»Ã¸Ã 
�Ç»Ä¯É¾ 

¤Ä»Ç¿³µ¾¿ύÃ 
¤¿½¯³ 

10.182,68 3.600,34 9.167,37 20.912,62 

�³»³Ç¯ÃÇ³Ã¸ 
´»Ã¼ώ¾ 

È³¼¿Ã»¾¯»É¾ 

1.492,22  398,42 714,4 

�¾Ç»»³Ç¯ÃÇ³Ã¸ 
¼µ³¯ÇÉ¾ 

ÃµÇÄµ¼³¯¿È ½µ 
ÃÈÃÇ¯½³Ç³ Ã¯¼¼µÇ 

3.141,52  2.390,02 4.874,8 

�¾Ç»»³Ç¯ÃÇ³Ã¸ 
µ¾µÄ³¿³ÏÄÉ¾ 

¼³½ÃÇ¯ÄÉ¾ ½µ LED 

2.849,53  2.167,88 987,2 

�¾Ç»»³Ç¯ÃÇ³Ã¸ 
Ã³¼³»ώ¾ 

»¼»½³Ç»ÃÇ»»ώ¾ ½µ 
¾¯³Ã ÇµÇ¾¿¼¿³¯³Ã 

497,81  378,73 6.144,3 

�³»³Ç¯ÃÇ³Ã¸ 
�ÈÇ¿½³Ç»Ã½ώ¾ ÃÇ¿ 
ÃÏÃÇ¸½³ φÉÇ»Ã½¿Ï 

712,38  541,97  

�³»³Ç¯ÃÇ³Ã¸ 
µ¿ÉÇµÄ»»ώ¾ 
Ã»¯³ÃÇÄÉ¾ 

311,13  236,71 2.795,0 

�φ³Ä½¿³¯ ÈÈÇÄώ¾ 
ÇÄÉ½¯ÇÉ¾ 

1.178,07  314,54 2.288,6 

�³»³Ç¯ÃÇ³Ã¸ §/� 
ÃÇ»Ã ÃÇ¯³µÃ ½µ net 

metering 

 3.600,34 2.739,08 3.108,43 

�»ÃÇÄ³Çµ¯³ 
´¯Ã½µÈÃ¸Ã ³»³ 

Ç¿ 10% 

2.067,94  1.250,09 0 

¥Ã¿Ãύ¾¿¼¿ 12.250,62 3.600,34 10.417,45 20.912,62 

£¥� �  12.250,62 3.600,34 10.417,45 20.944,42 

3.5 �µÇ³φ¿Ä¯Ã 

3.5.1 �¸½¿Ç»»ÏÃ £ÇÏ¼¿Ã 

£Ç¿ �¸½¿Ç»»Ï £ÇÏ¼¿ ³¾¯»¿È¾ Ç³ ¿Ç¯½³Ç³ Ç¿È �¯½¿È Ã¿È ÃµÄ»¼³½³¯¾¿È¾ 
³Ã¿ÄÄ»½½³Ç¿φÏÄ³, φ¿ÄÇ¸³¯»»³, ³»Ä¯»¾ÇµÄ, ½ÃµÇ¿¾»¯ÄµÃ, ÇÃ¯ÃµÃ ».³. ¤³ ¿Ç¯½³Ç³ ³ÈÇ¯ 
»³Ç³¾³¼ώ¾¿È¾ 847,55 MWh ÃµÇÄµ¼³¯¿È »¯¾¸Ã¸Ã »³» 91,95 �Wh ³µ¾·¯¾¸Ã Ã¿È 
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»Ã¿´È¾³½¿Ï¾ ½µ 0,29% Ç¸Ã ÃÈ¾¿¼»»¯Ã »³Ç³¾¯¼ÉÃ¸Ã »³» 0,16% ÇÉ¾ ÃÈ¾¿¼»»ώ¾ µ»Ã¿½Ãώ¾ 
CO2. 

 » Ã³Ä³»¯ÇÉ ´Ä¯Ãµ»Ã ÃÈ½½µÇ¯Ç¿È¾ ½µ ¯¾³ ½»»ÄÏ ³¼¼¯ ÏÇ» ³Ã¯½³¾Ç¿ Ã¿Ã¿ÃÇÏ ÃÇ¸ ÃÈ¾¿¼»»¯ 
µ¿¿»»¿¾Ï½¸Ã¸ µ¾¯Ä³µ»³Ã »³» ÃÄ¿¿Ä¯·¿¾Ç³» ³»³ ¾³ ÇÄ¸Ã»½¿Ã¿»¸»¿Ï¾ ÉÃ ÃÄÏÇÈÃ³ ³»³ Ç¸¾ 
Ã³Ä³»¯¾¸Ã¸ »³» ÇÉ¾ »´»ÉÇώ¾. 

£µ½»¾¯Ä»³ Eco-Driving ( »»¿¼¿³»»¯Ã  ´¯³¸Ã¸Ã) ³»³ Ç¿ÈÃ ¿´¸³¿ύÃ Ç¿È �¸½¿Ç»»¿ύ £ÇÏ¼¿È  

¤¿ �¯¾ÇÄ¿ �¾³¾µώÃ»½É¾ £¸³ώ¾ �¾¯Ä³µ»³Ã (��£�) ¯Çµ» ¿Ä¯Ãµ» ½¯³ Ãµ»Ä¯ ÃÄ³»Ç»»ώ¾ ÃÇµÇ»»¯ 
½µ Ç¸¾ ¿»»¿¼¿³»»¯ ¿´¯³¸Ã¸. �¯ÃÉ Ç¸Ã µφ³Ä½¿³¯Ã ³ÈÇώ¾ ÇÉ¾ ÃÄ³»Ç»»ώ¾ »³Ç¯ Ç¸¾ ¿´¯³¸Ã¸ 
µ¾ÏÃ ¿Ç¯½³Ç¿Ã »³»¯ÃÇ³Ç³» ´È¾³Ç¯ ¸ ½µ¯ÉÃ¸ Ç¸Ã »³Ç³¾¯¼ÉÃ¸Ã »³ÈÃ¯½É¾ ¯Ä³ »³» 
»³Ç³¾¯¼ÉÃ¸Ã µ¾¯Ä³µ»³Ã ¯ÉÃ »³» 10% »³» ÃÈ¾µÃώÃ »³» ÇÉ¾ µ»Ã¿½Ãώ¾ CO2.£Ä¿Çµ¯¾µÇ³» 
¼¿»ÃÏ¾ ¸ µ³»³Ç¯ÃÇ³Ã¸ µ¾ÏÃ ½µÇÄ¸Ç¯ »³Ç³³Ä³φ¯Ã »³Ç³¾¯¼ÉÃ¸Ã »³ÈÃ¯½¿È »³» ¸ 
µÃ»³Ä¯³µÈÃ¸ Ç¿È ¿´¸³¿Ï ½µ Ç¸ Ç³½¸¼ÏÇµÄ¸ »³Ç³¾¯¼ÉÃ¸ ÃÇ¿ Ç¯¼¿Ã Ç¿È ¯Ç¿ÈÃ ÃÄ¿»µ»½¯¾¿È 
¾³ È»¿»µÇ¸»µ¯ ³ÈÇ¯ ¸ ´Ä¯Ã¸ ³ÃÏ Ï¼¿ÈÃ Ç¿ÈÃ ¿´¸³¿ÏÃ Ç¿È �¸½¿Ç»»¿Ï £ÇÏ¼¿È. 

 Ä»Ã½¯¾µÃ ÃÄ³»Ç»»¯Ã ¿»»¿¼¿³»»¯Ã ¿´¯³¸Ã¸Ã Ã³Ä¿ÈÃ»¯·¿¾Ç³» Ã³Ä³»¯ÇÉ: 

• �¼¼³³¯ Ç³ÇÏÇ¸Ç³Ã ÃÇ»Ã 2.000 ½µ 2.500 ÃÇÄ¿φ¯Ã ÏÃ¿È ¿Ä¯·µÇ³» ÉÃ ¸ Ã»¿ ¿»»¿¾¿½»»¯ 
ÃµÄ»¿Ç¯ ¼µ»Ç¿ÈÄ³¯³Ã Ç¿È »»¾¸Ç¯Ä³. 

• £Ç³»µÄ¯ Ç³ÇÏÇ¸Ç³ Ãµ Ç³½¸¼Ï ³Ä»»½Ï ÃÇÄ¿φώ¾. 
• �Ã¿φÈ³¯ ¯Ã»¿ÃÉ¾ φÄµ¾³Ä»Ã½¯ÇÉ¾ ¯ ³¼¼³³ώ¾ Ç³ÇÈÇ¯ÇÉ¾. 
• �Ã¿φÈ³¯ ÃÏ¾Ç¿½É¾ ´»³´Ä¿½ώ¾ ½µ Ç¿ ÏÇ¸½³. 
• £ÄÏ³¼µÈ¸ ÇÉ¾ ÃÈ¾»¸»ώ¾ »È»¼¿φ¿Ä¯³Ã ³»³ ³Ã¿φÈ³¯ ³ÃÏÇ¿½É¾ φÄµ¾³Ä»Ã½¯ÇÉ¾ 

»³» µÃ»Ç³ÇÏ¾ÃµÉ¾. 
• £³¯Ã»½¿ Ç¿È »»¾¸Ç¯Ä³ Ãµ ÃÏ¾Ç¿½µÃ ÃÇ¯Ãµ»Ã. 
• ¤³»Ç»»¯ ÃÈ¾Ç¯Ä¸Ã¸ ÇÉ¾ ¿Ç¸½¯ÇÉ¾ »³» ÇÉ¾ µ¼³ÃÇ»»ώ¾ Ç¿ÈÃ. 
• �Ã¿φÈ³¯ ½µÇ³φ¿Ä¯Ã ÃµÄ»ÇÇώ¾ φ¿ÄÇ¯É¾. 
•  ½³¼¯ µÃ»³Ä¯´È¾Ã¸ ½µ ÈÈ¸¼¯ ÃÇ¯Ã¸ ½µÇ¯´¿Ã¸Ã »³» ³Ãµ¼µÈ»¯ÄÉÃ¸Ã Ç¿È Ãµ¾Ç¯¼ 

³»³·»¿Ï Ç¿ ¾ÉÄ¯ÇµÄ¿ ´È¾³ÇÏ . 
• £È¾µÇ¯ ÇÄ¯Ã¸ Ç¿È »¼»½³Ç»Ã½¿Ï ½µ »³ÇώÇ³Ç¸ ÄÏ»½»Ã¸ ÃÇ¿ÈÃ 23 °C. 

•  ½³¼¯ µÃ»³Ä¯´È¾Ã¸ ÃÇ»Ã ÃÇÄ¿φ¯Ã ÇÉÄ¯Ã Ç¸ ÇÄ¯Ã¸ φÄ¯¾¿È. 
• ¨Ä¯Ã¸ Ç¿È cruise control ³»³ µ¿¿»»¿¾Ï½¸Ã¸ »³ÈÃ¯½¿È. 
• �Ã»¼¿³¯ Ç¿È ³Ã¿´¿Ç»»ÏÇµÄ¿È ¿Ç¯½³Ç¿Ã Ãµ ÃÇ¯Ã¸ ½µ Ç»Ã ³¾¯³»µÃ Ç¿È µ»¯ÃÇ¿Çµ 

¿´¸³¿Ï. 
• £Çµ´»³Ã½ÏÃ ³»³ Ç¸¾ µÏÄµÃ¸ Ç¸Ã ¿»»¿¾¿½»»ÏÇµÄ¸Ã ´»³´Ä¿½¯Ã. 

�¾Ç»»³Ç¯ÃÇ³Ã¸ Ã³¼³»ώ¾ ÃµÇÄµ¼³»¿»¯¾¸ÇÉ¾ �¸½¿Ç»»¿ύ £ÇÏ¼¿È ½µ ¾¯³Ã ÇµÇ¾¿¼¿³¯³Ã 

£Ä¿Çµ¯¾µÇ³» ¸ ³¾Ç»»³Ç¯ÃÇ³Ã¸ ÇÉ¾ Ã³¼³»ώ¾ ÃµÇÄµ¼³»¿»¯¾¸ÇÉ¾ ¿Ç¸½¯ÇÉ¾ ½µ ¾¯³Ã 
ÇµÇ¾¿¼¿³¯³Ã ÈÈ¸¼ÏÇµÄ¸Ã ³ÃÏ´¿Ã¸Ã ¯Ç¿¾Ç³Ã ¯ÇÃ» ½»»ÄÏÇµÄ¸ »³Ç³¾¯¼ÉÃ¸ »³ÈÃ¯½¿È. � 
µ¿¿»»¿¾Ï½¸Ã¸ Ãµ ³ÈÇ¯¾ Ç¸¾ ÃµÄ¯ÃÇÉÃ¸ ½Ã¿Äµ¯ ¾³ φÇ¯Ãµ» »³» Ç¿ 18% Ã³Ä¯Ç¿¾Ç³Ã ¯ÇÃ» »³» 
½µ¯ÉÃ¸ ÃÇ»Ã µ»Ã¿½Ã¯Ã Ç¿È CO2. 
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�³»³Ç¯ÃÇ³Ã¸ ÃÈÃÇ¯½³Ç¿Ã GPS ³»³ Ç¿¾ ÈÃ¿¼¿³»Ã½Ï Ç¸Ã ³¯¼Ç»ÃÇ¸Ã ´»³´Ä¿½¯Ã »³» Ç¸¾ 
Ã³Ä³»¿¼¿ύ»¸Ã¸ Ç¿È ´¸½¿Ç»»¿ύ ÃÇÏ¼¿È 

�µ ³ÈÇ¯ Ç¸ ´Ä¯Ã¸ ÃÄ¿Çµ¯¾µÇ³» ¸ µ³»³Ç¯ÃÇ³Ã¸ ÃÈÃÇ¯½³Ç¿Ã GPS ÃÇ³ ¿Ç¯½³Ç³ Ç¿È �¯½¿È ½µ 
»³Ç³ÇÉÄ¸½¯¾µÃ Ç»Ã ³¯¼Ç»ÃÇµÃ ´»³´Ä¿½¯Ã Ç¿ÈÃ. �µ ³ÈÇÏ¾ Ç¿¾ ÇÄÏÃ¿ µÃ»ÇÈ³Ç¯¾µÇ³» 
µ¿¿»»¿¾Ï½¸Ã¸ »³Ç³¾¯¼ÉÃ¸Ã »³ÈÃ¯½¿È »³»ώÃ »³» ¯¼µ³Ç¿Ã Ç¸Ã Ã¿Äµ¯³Ã ÇÉ¾ ¿Ç¸½¯ÇÉ¾. 

�φ³Ä½¿³¯ ÃÄ¿³Ä¯½½³Ç¿Ã ÃÈÇ¾ÏÇµÄ¸Ã ÃÈ¾Ç¯Ä¸Ã¸Ã ¿Ç¸½¯ÇÉ¾ 

  �¯½¿Ã ÃÄ¯Ãµ» ¾³ ÃÄ¿³Ä³½½³Ç¯Ãµ» ÃÈÇ¾ÏÇµÄ¿ ¯¼µ³Ç¿ »³» ÃÈ¾Ç¯Ä¸Ã¸ ¿Ç¸½¯ÇÉ¾ 
ÃÄ¿¼³½³¯¾¿¾Ç³Ã ¯ÇÃ» ÇÈÇÏ¾ ³¼¯³µÃ »³» φ»¿Ä¯Ã (Ç¿È »»¾¸Ç¯Ä³ ³¼¼¯ »³» ÇÉ¾ µ¼³ÃÇ»»ώ¾) Ã¿È 
½³»Ä¿ÃÄÏ»µÃ½³ ½Ã¿Äµ¯ ¾³ ½µ»ώÃ¿È¾ Ç¸¾ ³ÃÏ´¿Ã¸ Ç¿È ¿Ç¯½³Ç¿Ã »³» »³Ç' µÃ¯»Ç³Ã¸  ¾³ 
¿´¸³¯Ã¿È¾ Ãµ ³Ï¿¸Ã¸ Ç¸Ã »³Ç³¾¯¼ÉÃ¸Ã »³ÈÃ¯½¿È. 

£¯¾³»³Ã 3.8: �Ä¯Ãµ»Ã �¸½¿Ç»»¿ύ £ÇÏ¼¿È 

�Ä¯Ãµ»Ã �¯½¿È 
�¿¿»»¿¾Ï½¸Ã¸ �¾¯Ä³µ»³Ã 

(MWh/¯Ç¿Ã) 
�µ¯ÉÃ¸ �»Ã¿½Ãώ¾ (tn 

CO2/¯Ç¿Ã) 
�ÏÃÇ¿Ã 
(Ç»¼. €) 

£µ½»¾¯Ä»³ Eco-

Driving ³»³ Ç¿ÈÃ 
¿´¸³¿ÏÃ Ç¿È 

�¸½¿Ç»»¿Ï £ÇÏ¼¿È 

28,19 7,04 5,1 

�¾Ç»»³Ç¯ÃÇ³Ã¸ 
£³¼³»ώ¾ 

£µÇÄµ¼³»¿»¯¾¸ÇÉ¾ 
�¸½¿Ç»»¿Ï £ÇÏ¼¿È 

½µ �¯³Ã 
¤µÇ¾¿¼¿³¯³Ã 

45,77 11,44 603 

�³»³Ç¯ÃÇ³Ã¸ 
ÃÈÃÇ¯½³Ç¿Ã GPS 

³»³ Ç¿¾ 
ÈÃ¿¼¿³»Ã½Ï Ç¸Ã 

³¯¼Ç»ÃÇ¸Ã 
´»³´Ä¿½¯Ã »³» 

Ç¸¾ 
Ã³Ä³»¿¼¿Ï»¸Ã¸ 
Ç¿È ´¸½¿Ç»»¿Ï 

ÃÇÏ¼¿È 

14,09 3,52 2,4 

�φ³Ä½¿³¯ 
ÃÄ¿³Ä¯½½³Ç¿Ã 

ÃÈÇ¾ÏÇµÄ¸Ã 
ÃÈ¾Ç¯Ä¸Ã¸Ã 
¿Ç¸½¯ÇÉ¾ 

11,74 2,93 119,3 

£¥� �  99,79 24,94 729,8 
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3.5.2 �¸½ÏÃ»µÃ �µÇ³φ¿Ä¯Ã 

£Ç¿ �¯½¿ §³»ÃÇ¿Ï ¿» �¸½ÏÃ»µÃ �µÇ³φ¿Ä¯Ã »³Ç³¾³¼ώ¾¿È¾ 2.145,40 Mwh ÃµÇÄµ¼³¯¿È 
»¯¾¸Ã¸Ã ÃÈ½³¯¼¼¿¾Ç³Ã ¯ÇÃ» ÃÇ¿ 0,66% Ç¿È ÃÈ¾Ï¼¿È Ç¸Ã µ¾µÄ³µ»³»¯Ã »³Ç³¾¯¼ÉÃ¸Ã »³» ÃÇ¿ 
0,36% Ç¿È ÃÈ¾Ï¼¿È ÇÉ¾ µ»Ã¿½Ãώ¾.   �¯½¿Ã ½Ã¿Äµ¯ ¾³ µÃ¯½³µ» ³»³ Ç¸ ½µ¯ÉÃ¸ Ç¸Ã 
»³Ç³¾¯¼ÉÃ¸Ã ½Ï¾¿ ¯½½µÃ³ ´»¿Ä³³¾ώ¾¿¾Ç³Ã ¸½µÄ¯´µÃ »³» Ãµ½»¾¯Ä»³ ³»³ Ç¿ÈÃ ¿´¸³¿ÏÃ ¯ 
µÄÇÏ½µ¾¿Ã Ãµ ÃÈ¾µ¾¾Ï¸Ã¸ ½µ ³Ä½Ï´»¿ÈÃ φ¿Äµ¯Ã. 

£Ä¿ώ»¸Ã¸ eco-driving ½¯ÃÉ φÈ¼¼³´¯É¾, ¸½µÄ¯´É¾, »³» Ãµ½»¾³Ä¯É¾ ³»³ Ç¿ÈÃ ¿´¸³¿ύÃ 
ÇÉ¾ ´¸½ÏÃ»É¾ ½µÇ³φ¿Äώ¾ »´»ώÇµÃ »³» µ»´¸¼ώÃµ»Ã ÃÄ¿ώ»¸Ã¸Ã ³¾Ç»»³Ç¯ÃÇ³Ã¸Ã 
¿Ç¸½¯ÇÉ¾ 

� �Ä¯Ã¸ ³ÈÇ¯ ³Ã¿Çµ¼µ¯Ç³» ³ÃÏ Ç¸¾ ¿Ä³¯¾ÉÃ¸ Ãµ½»¾³Ä¯É¾ »³» ¸½µÄ¯´É¾ ¯Ç¿¾Ç³Ã ÃÇÏÇ¿ Ç¸¾ 
µ¾¸½¯ÄÉÃ¸ »³» Ç¸¾ Ã³Ä³»¯¾¸Ã¸ ÇÉ¾ ¿´¸³ώ¾ ÇÉ¾ ´¸½ÏÃ»É¾ ½µÇ³φ¿Äώ¾ ÃÇ»Ã ÇµÇ¾»»¯Ã Ç¸Ã 
¿»»¿¼¿³»»¯Ã ¿´¯³¸Ã¸Ã. �µ ³ÈÇÏ¾ Ç¿¾ ÇÄÏÃ¿ »³ µÃ»ÇµÈÇ»µ¯ ½µ¯ÉÃ¸ ÃÇ¸¾ »³Ç³¾¯¼ÉÃ¸ Ç¿È 
»³ÈÃ¯½¿È Ã¿È ÇÄ¸Ã»½¿Ã¿»¿Ï¾ Ç³ ½¯Ã³ »³» »³Ç' µÃ¯»Ç³Ã¸ ³¾Ç¯ÃÇ¿»Ç¸ ½µ¯ÉÃ¸ µ»Ã¿½Ãώ¾ CO2. 

�¾Ç»»³Ç¯ÃÇ³Ã¸ ÃµÇÄµ¼³»¿»¯¾¸ÇÉ¾ ¼µÉφ¿Äµ¯É¾ ½µ ¾¯³Ã ÇµÇ¾¿¼¿³¯³Ã 

�¯ÃÉ ³ÈÇ¯Ã Ç¸Ã ´Ä¯Ã¸Ã ¿ �¯½¿Ã »³¼µ¯Ç³» ¾³ ¯Ä»µ» Ãµ µÃ³φ¯ ½µ Ç»Ã ³Ä½Ï´»µÃ ³ÄÇ¯Ã ½µ 
Ã»¿ÃÏ Ç¸ ÃÈ·¯Ç¸Ã¸ »³» Ç¸¾ Ã³Ä¿ÈÃ¯³Ã¸ ÇÉ¾ Ã¼µ¿¾µ»Ç¸½¯ÇÉ¾ ÇÉ¾ ¿Ç¸½¯ÇÉ¾ ¾¯³Ã 
ÇµÇ¾¿¼¿³¯³Ã, ÃÇ¿ÇµÏ¿¾Ç³Ã ¯ÇÃ» ÃÇ¸¾ Ã³ÄÏÇÄÈ¾Ã¸ Ç¿ÈÃ ³»³ ÃÇ³´»³»¯ ³¾Ç»»³Ç¯ÃÇ³Ã¸ ÇÉ¾ 
¼µÉφ¿Äµ¯É¾ ÇÉ¾ ´¸½ÏÃ»É¾ ½µÇ³φ¿Äώ¾ ½µ ¾¯³ »³¼ÏÇµÄ¸Ã ³ÃÏ´¿Ã¸Ã ½µ ½µ»É½¯¾µÃ 
µ»Ã¿½Ã¯Ã ÄÏÃÉ¾. 

�φ³Ä½¿³¯ ÃÄ¿³Ä¯½½³Ç¿Ã ÃÈÇ¾ÏÇµÄ¸Ã ÃÈ¾Ç¯Ä¸Ã¸Ã ¿Ç¸½¯ÇÉ¾ 

�µ Ç¸ ÃÈ³»µ»Ä»½¯¾¸ ´Ä¯Ã¸ ´»³Ç¸Äµ¯Ç³» ÈÈ¸¼ÏÃ ¿ ³³»½ÏÃ ³ÃÏ´¿Ã¸Ã ÇÉ¾ ¿Ç¸½¯ÇÉ¾ »³» 
½µ»ώ¾µÇ³» ¸ µ¾µÄ³µ»³»¯ Ç¿ÈÃ »³Ç³¾¯¼ÉÃ¸ µ¾ώ Ç³ÈÇÏÇÄ¿¾³ µ¼³ÇÇώ¾µÇ³» ¸ φ»¿Ä¯ Ã¿È 
ÈÃÏ»µ»Ç³» Ç¿ ÏÇ¸½³. 

£¯¾³»³Ã 3.9: �Ä¯Ãµ»Ã �¸½ÏÃ»É¾ �µÇ³φ¿Äώ¾ 

�Ä¯Ãµ»Ã �¯½¿È 
�¿¿»»¿¾Ï½»Ã¸ �¾¯Ä³µ»³Ã 

(MWh/¯Ç¿Ã) 
�µ¯ÉÃ¸ �»Ã¿½Ãώ¾ (tn 

CO2/¯Ç¿Ã) 
�ÏÃÇ¿Ã 
(Ç»¼. €) 

£Ä¿ώ»¸Ã¸ eco-driving 

½¯ÃÉ φÈ¼¼³´¯É¾, 
¸½µÄ¯´É¾, »³» 

Ãµ½»¾³Ä¯É¾ ³»³ Ç¿ÈÃ 
¿´¸³¿ÏÃ ÇÉ¾ ´¸½ÏÃ»É¾ 
½µÇ³φ¿Äώ¾ »´»ώÇµÃ »³» 

µ»´¸¼ώÃµ»Ã 
ÃÄ¿ώ»¸Ã¸Ã 

³¾Ç»»³Ç¯ÃÇ³Ã¸Ã 
¿Ç¸½¯ÇÉ¾ 

0 0 6 



 

81 

 

¥Ã¿Ãύ¾¿¼¿ 0 0 6,0 

�Ä¯Ãµ»Ã £¿¼»Çώ¾ 
�¿¿»»¿¾Ï½»Ã¸ �¾¯Ä³µ»³Ã 

(MWh/¯Ç¿Ã) 
�µ¯ÉÃ¸ �»Ã¿½Ãώ¾ (tn 

CO2/¯Ç¿Ã) 
�ÏÃÇ¿Ã 
(Ç»¼. €) 

¥»¿»¯Ç¸Ã¸ eco-driving 

ÃÄ³»Ç»»ώ¾ 
107,27 26,82 0 

�¾Ç»»³Ç¯ÃÇ³Ã¸ 
ÃµÇÄµ¼³»¿»¯¾¸ÇÉ¾ 

¼µÉφ¿Äµ¯É¾ ½µ ¾¯³Ã 
ÇµÇ¾¿¼¿³¯³Ã 

128,72 32,18 3.000 

�φ³Ä½¿³¯ 
ÃÄ¿³Ä¯½½³Ç¿Ã 

ÃÈÇ¾ÏÇµÄ¸Ã 
ÃÈ¾Ç¯Ä¸Ã¸Ã ¿Ç¸½¯ÇÉ¾ 

53,63 13,41 96 

¥Ã¿Ãύ¾¿¼¿ 289,63 72,41 3.096,0 

£¥� �  289,63 72,41 3.102,0 

3.5.3 �´»ÉÇ»»¯Ã »³» �½Ã¿Ä»»¯Ã �µÇ³φ¿Ä¯Ã 

  Ç¿½¯³Ã ³ÈÇÏÃ ÃµÄ»¼³½³¯¾µ» Ç³ ¿Ç¯½³Ç³ ÇÉ¾ »´»ÉÇώ¾ »³»ώÃ »³» ³ÈÇ¯ Ã¿È 
ÇÄ¸Ã»½¿Ã¿»¿Ï¾Ç³» ³ÃÏ Ç¿ÈÃ µÃ³³³µ¼½³Ç¯µÃ Ç¿È ¤Ä»Ç¿³µ¾¿ÏÃ ¤¿½¯³.  » �´»ÉÇ»»¯Ã »³» 
�½Ã¿Ä»»¯Ã �µÇ³φ¿Ä¯Ã »³Ç¯Ç¿È¾ ¯¾³ Ã¿¼Ï Ã¸½³¾Ç»»Ï Ã¿Ã¿ÃÇÏ ÃÇ¿ µ¾µÄ³µ»³»Ï ³Ã¿ÇÏÃÉ½³ 
Ç¿È �¯½¿È ¯Ã¿ ½µ 37,74% »³Ç³¾³¼ώ¾¿¾Ç³Ã 46.674,46 MWh ÃµÇÄµ¼³¯¿È »¯¾¸Ã¸Ã »³» 
75.447,11 MWh ³µ¾·¯¾¸Ã. ¤¿ Ã¿Ã¿ÃÇÏ ÃÈ½½µÇ¿Ç¯Ã ÃÇ»Ã µ»Ã¿½Ã¯Ã CO2 ¿µÃµÄ¾¯ Ç¿ 20%. £Ç¿¾ 
Ç¿½¯³ ³ÈÇÏ¾ ¿ �¯½¿Ã »³ ³¾³ÃÇÏ¿µ» »³»¿´¸³¸Ç»»¯Ã ´Ä¯Ãµ»Ã »³»ώÃ ´µ¾ ½Ã¿Äµ¯ ¾³ µÃ¯½³µ» 
¯½µÃ³ ÃÇ»Ã µÃ»¼¿³¯Ã ÇÉ¾ Ã¿¼»Çώ¾ »³» ¿´¸³ώ¾ ÇÉ¾ »´»ÉÇ»»ώ¾ »³» µ½Ã¿Ä»»ώ¾ ½µÇ³φ¿Äώ¾. 

£µ½»¾¯Ä»³ Eco-Driving ³»³ »´»ώÇµÃ 

  �¯½¿Ã ½µ ³ÈÇ¯ Ç¸ ´Ä¯Ã¸ »³ ´»µ¿³³¯³µ» Ãµ½»¾¯Ä»³ ¿»»¿¼¿³»»¯Ã ¿´¯³¸Ã¸Ã ÃÇ³ ¿Ã¿¯³ »³ 
ÃÈ½½µÇ¯Ç¿È¾ ¯½Ãµ»Ä¿» ¿½»¼¸Ç¯Ã. £ÇÏÇ¿Ã µ¯¾³» ¸ µ¾¸½¯ÄÉÃ¸ ÇÉ¾ ¿´¸³ώ¾ ³»³ Ç»Ã ÃÄ³»Ç»»¯Ã 
Ç¸Ã ¿»»¿¼¿³»»¯Ã ¿´¯³¸Ã¸Ã (ÏÃÉÃ ¯Ç¿È¾ Ã³Ä¿ÈÃ»³ÃÇµ¯ Ãµ ÃÄ¿¸³¿Ï½µ¾¸ ÈÃ¿µ¾ÏÇ¸Ç³) »³»ώÃ 
»³» ¸ Ã³ÄÏÇÄÈ¾Ã¯ ÏÃ¿ Ç¿ ´È¾³ÇÏ¾ ½µ³³¼ÏÇµÄ¿È Ã¼¯»¿ÈÃ ³»³ Ç¸¾ È»¿»¯Ç¸Ã¸ ÇÉ¾ ÃÄ³»Ç»»ώ¾ 
³ÈÇώ¾ ½¯ÃÉ Ç¸Ã ¿Ã¿¯³Ã ½Ã¿Äµ¯ ¾³ µÃ»ÇµÈÇ»µ¯ ¸ µ¿¿»»¿¾Ï½¸Ã¸ »³ÈÃ¯½¿È »³» »³Ç' µÃ¯»Ç³Ã¸ 
¸ µ¿¿»»¿¾Ï½¸Ã¸ µ¾¯Ä³µ»³Ã. 

�»´¸¼ώÃµ»Ã ÃÄ¿ώ»¸Ã¸Ã ´Ä¯ÃµÉ¾ ³¾Ç»»³Ç¯ÃÇ³Ã¸Ã ¿Ç¸½¯ÇÉ¾ ½µ LPG, ¥³Ä»´»»¯, �¯³Ã 
¤µÇ¾¿¼¿³¯³Ã 

  �¯½¿Ã »³ ¿Ä³³¾ώÃµ» µ»ÃÇÄ³Çµ¯µÃ µÈ³»Ã»¸Ç¿Ã¿¯¸Ã¸Ã ½µ ÃÇÏÇ¿ Ç¸¾ µ¾¸½¯ÄÉÃ¸ ÇÉ¾ 
Ã¿¼»Çώ¾ ³»³ Ç³ ¿Ç¯½³Ç³ ¾¯³Ã ÇµÇ¾¿¼¿³¯³Ã »³» ´»Ã¼¿Ï »³ÈÃ¯½¿È »³» Ç³ µ¾µÄ³µ»³»¯ »³» 
¿»»¿¾¿½»»¯ ¿φ¯¼¸ Ã¿È ÃÄ¿»ÏÃÇ¿È¾ Ãµ ÃÏ³»Ä»Ã¸ ½µ Ç³ ÃÈ½³³Ç»»¯ ³µ¾·»¾¿»¯¾¸Ç³ ¿Ç¯½³Ç³. 
�»³ Ç¸¾ µÃ¯ÇµÈ¿¸ µ¿¿»»¿¾Ï½¸Ã¸Ã µ¾¯Ä³µ»³Ã ³¾³½¯¾µÇ³» ³ÃÏ Ç¿ÈÃ Ã¿¼¯ÇµÃ ¾³ ÃÄ¿³¿Ï¾ ÃÇ¸¾ 
µÃ»¼¿³¯ ¿Ç¸½¯ÇÉ¾ ½µ µ¾³¼¼³»Ç»»Ï »³ÏÃ»½¿ ÏÇ³¾ µÃ»¼¯¿¿È¾ ¾³ ³¾Ç»»³Ç³ÃÇ¯Ã¿È¾ Ç¿ Ã³¼»Ï 
Ç¿ÈÃ ÏÇ¸½³. 
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£Ä¿ώ»¸Ã¸ ³¾Ç»»³Ç¯ÃÇ³Ã¸Ã ÃµÇÄµ¼³»¿»¯¾¸ÇÉ¾ ³ÈÇ¿»»¾¯ÇÉ¾ ½µ ¾¯³Ã ÇµÇ¾¿¼¿³¯³Ã 

�ÃÉÃ »³» ÃÇ¸¾ ÃÄ¿¸³¿Ï½µ¾¸ ´Ä¯Ã¸ ÃÄ¿Çµ¯¾µÇ³» »³» µ´ώ ½¯³ Ãµ»Ä¯ µ»´¸¼ώÃµÉ¾ ³»³ Ç¸¾ 
µ¾¸½¯ÄÉÃ¸ ÇÉ¾ Ã¿¼»Çώ¾ ÏÃ¿¾ ³φ¿Ä¯ Ç³ ¿φ¯¼¸ Ã¿È »³ ¯Çµ» ¸ ³¾Ç»»³Ç¯ÃÇ³Ã¸ µ¾ÏÃ 
ÃµÇÄµ¼³»¿»¯¾¸Ç¿È ¿Ç¯½³Ç¿Ã Ã³¼³»¯Ã ÇµÇ¾¿¼¿³¯³Ã ½µ ¯¾³ ¾¯³Ã ÇµÇ¾¿¼¿³¯³Ã. ¤³ 
ÃµÇÄµ¼³»¿»¯¾¸Ç³ ¿Ç¯½³Ç³ ¾¯³Ã ÇµÇ¾¿¼¿³¯³Ã ¯Ç¿È¾ »³¼ÏÇµÄ¸ ³ÃÏ´¿Ã¸ Ã¿È ¿´¸³µ¯ Ãµ 
µ¿¿»»¿¾Ï½¸Ã¸ »³ÈÃ¯½¿È Ãµ ÃÏ³»Ä»Ã¸ ½µ Ç³ Ã³¼³»¯Ã ÇµÇ¾¿¼¿³¯³Ã, ÃµÇÈÇ³¯¾¿¾Ç³Ã ¯ÇÃ» 
½µ¯ÉÃ¸ ÇÉ¾ ÄÏÃÉ¾. 

¨Ä¯Ã¸ �»¿»³ÈÃ¯½É¾ 

£Ï½φÉ¾³ ½µ Ç¸¾ 6¸ �»»µÃ¸ Ç¸Ã �»µÏ»È¾Ã¸Ã £µÇÄµ¼³Ë»¯Ã £¿¼»Ç»»¯Ã Ç¿È ¥£��� [22] ÃÇµÇ»»¯ 
½µ Ç¸¾ ÃÄ¿ώ»¸Ã¸ ÇÉ¾ ³»¿»³ÈÃ¯½É¾ ÃÇ¸¾ �¼¼¯´³, ¸ µ»Ç¯½¸Ã¸ »³Ç³¾¯¼ÉÃ¸Ã biodiesel ³»³ Ç¿ 
¯Ç¿Ã 2010 ¯Çµ» ÈÃ¿¼¿³»ÃÇµ¯ ÉÃ Ç¿ 6,5% Ç¸Ã µ»Ç»½ώ½µ¾¸Ã »³Ç³¾¯¼ÉÃ¸Ã ÃµÇÄµ¼³¯¿È »¯¾¸Ã¸Ã. 
  ³¾Ç¯ÃÇ¿»Ç¿Ã ÃÇÏÇ¿Ã Ã¿È »µÃÃ¯·µÇ³» ³»³ Ç¿ 2020 µ¯¾³» ¸ µÃ¯ÇµÈ¿¸ ½µÄ»´¯¿È µ¾¯Ä³µ»³Ã 
Ç¿È¼¯Ç»ÃÇ¿¾ 10% ³ÃÏ �£�. �³ ÈÃ¯Ä¿µ» ¼¿»ÃÏ¾ ½¯³ ½µ¯ÉÃ¸ µ»Ã¿½Ãώ¾ ÃÇ»Ã ½µÇ³φ¿Ä¯Ã ¼Ï³É 
Ç¸Ã ³È¿³¾Ï½µ¾¸Ã ÇÄ¯Ã¸Ã «½¯³½³Ç¿Ã» ÃÈ½³³Ç»»¿Ï ÃµÇÄµ¼³¯¿È ½µ biodiesel »³» ÃÈ¾µÃώÃ 
½µ¯ÉÃ¸ Ç¿È ÃÈ¾Çµ¼µÃÇ¯ µ»Ã¿½Ãώ¾. 

£¯¾³»³Ã 3.10: �Ä¯Ãµ»Ã �´»ÉÇ»»ώ¾ »³» �½Ã¿Ä»»ώ¾ �µÇ³φ¿Äώ¾ 

�Ä¯Ãµ»Ã �¯½¿È 
�¿¿»»¿¾Ï½¸Ã¸ �¾¯Ä³µ»³Ã 

(MWh/¯Ç¿Ã) 
�µ¯ÉÃ¸ �»Ã¿½Ãώ¾ (tn 

CO2/¯Ç¿Ã) 
�ÏÃÇ¿Ã 
(Ç»¼. €) 

£µ½»¾¯Ä»³ Eco-

Driving ³»³ 
»´»ώÇµÃ »³» 
�»´¸¼ώÃµ»Ã 
ÃÄ¿ώ»¸Ã¸Ã 

³¾Ç»»³Ç¯ÃÇ³Ã¸Ã 
¿Ç¸½¯ÇÉ¾ 

0 0 11,6 

¥Ã¿Ãύ¾¿¼¿ 0 0 11,6 

�Ä¯Ãµ»Ã £¿¼»Çώ¾ 
�¿¿»»¿¾Ï½»Ã¸ �¾¯Ä³µ»³Ã 

(MWh/¯Ç¿Ã) 
�µ¯ÉÃ¸ �»Ã¿½Ãώ¾ (tn 

CO2/¯Ç¿Ã) 
�ÏÃÇ¿Ã 
(Ç»¼. €) 

¥»¿»¯Ç¸Ã¸Ã eco 
driving ÃÄ³»Ç»»ώ¾ 

3.663,65 913,65 0 

�³¿Ä¯ 
�¼µ»ÇÄ¿»¯¾¸ÇÉ¾ 
¿Ç¸½¯ÇÉ¾ ³¾Ç¯ 

ÃÈ½³³Ç»»ώ¾ 

754,47 187,86 5.770,6 

�³¿Ä¯ ¥³Ä»´»»ώ¾ 
¿Ç¸½¯ÇÉ¾ ³¾Ç¯ 

ÃÈ½³³Ç»»ώ¾ 

1.131,71 281,79 21.066,60 
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�¾Ç»»³Ç¯ÃÇ³Ã¸ 
ÃµÇÄµ¼³»¿»¯¾¸ÇÉ¾ 

³ÈÇ¿»»¾¯ÇÉ¾ ½µ 
¾¯³Ã ÇµÇ¾¿¼¿³¯³Ã 

1.400,23 350,06 13.136,8 

¨Ä¯Ã¸ 
�»¿»³ÈÃ¯½¿È 

980,16  0 

¥Ã¿Ãύ¾¿¼¿ 7.930,22 1.733,37 39.974,00 

£¥� �  7.930,22 1.733,37 39.985,60 

3.6 �Ä¯Ãµ»Ã £³Ä³³É³¯Ã �¾¯Ä³µ»³Ã 

£È¼¼¿³¯ »¼³´µ½¯ÇÉ¾ »³» ÇÄ¯Ã¸ ³ÈÇώ¾ ³»³ »³Ç³Ã»µÈ¯ Ã¯¼¼µÇ ³¾Ç¯ Ç¸Ã ³¾µ¿¯¼µ³»Ç¸Ã 
»³ύÃ¸Ã Ç¿ÈÃ (25% ÇÉ¾ »¼³´µ½¯ÇÉ¾ Ã¿È »³¯³¿¾Ç³» ³¾µ¿¯¼µ³»Ç³) 

� ´Ä¯Ã¸ ³ÈÇ¯ ³φ¿Ä¯ Ç¸ ÃÈ¼¼¿³¯ ½µ³¯¼É¾ Ã¿Ã¿Ç¯ÇÉ¾ »¼³´µ½¯ÇÉ¾ µ¼³»Ï´µ¾ÇÄÉ¾ ¿» ¿Ã¿¯µÃ 
Ã³Ä¯³¿¾Ç³» µÇ¸Ã¯ÉÃ ÃÇ¸¾ ÃµÄ»¿Ç¯ »³» Ç¸ ´»³´»»³Ã¯³ ½µÇ³ÇÄ¿Ã¯Ã Ãµ ÃÄÉÇ¿³µ¾¯ ½¿Äφ¯ 
µ¾¯Ä³µ»³Ã (pellet). £ÇÏÇ¿Ã µ¯¾³» ¸ ½µ¯ÉÃ¸ Ç¸Ã ³¾µ¿¯¼µ³»Ç¸Ã »³ÏÃ¸Ã ÇÉ¾ Ã¿Ã¿Ç¯ÇÉ¾ ³ÈÇώ¾ 
ÃÇ»Ã ¿Ã¿¯µÃ ¿φµ¯¼µÇ³» ¯¾³ Ã¸½³¾Ç»»Ï Ã¿Ã¿ÃÇÏ ÇÉ¾ µ»Ã¿½Ãώ¾ CO2. £³Ä¯¼¼¸¼³ ¸ Ã³Ä³³É³¯ 
³ÈÇ¯ µ¯¾³» »»³¾¯ ÃÇ³´»³»¯ ¾³ »³¼ÏÈµ» Ç»Ã ³¾¯³»µÃ »¯Ä½³¾Ã¸Ã ´¸½¿Ç»»ώ¾ »³» ¯¼¼É¾ »Ç»Ä¯É¾ 
½µ Ç¸¾ Ã³Ä¯¼¼¸¼¸ ³¾Ç»»³Ç¯ÃÇ³Ã¸ ¯ ÇÄ¿Ã¿Ã¿¯¸Ã¸ ÇÉ¾ »³ÈÃÇ¯ÄÉ¾ ÃµÇÄµ¼³¯¿È. � »³ÏÃ¸ 
Ã¯¼¼µÇ ³Ã¿Çµ¼µ¯ »³»³Ä¯ ½¿Äφ¯ µ¾¯Ä³µ»³Ã ½µ ³Ä»µÇ¯ Ç³½¸¼¯Ã µ»Ã¿½Ã¯Ã CO2. 

£È¼¼¿³¯ »¼³´µ½¯ÇÉ¾ (15% ³ÃÏ ³ÈÇ¯ Ã¿È »³¯³¿¾Ç³» ³¾µ¿¯¼µ³»Ç³) ³»³ »³ύÃ¸ ÃÇ¿¾ 
 »»»³»Ï ¤¿½¯³ 

�µ ³ÈÇ¯ Ç¸ ´Ä¯Ã¸ ÃÄ¿Çµ¯¾µÇ³» ¸ ÃÈ¼¼¿³¯ »¼³´µ½¯ÇÉ¾ ³ÃÏ Ç³ µ¼³»Ï´µ¾ÇÄ³ ³»³ »³ÏÃ¸ ÃÇ¿¾ 
 »»»³»Ï ¤¿½¯³ ³¾Ç¯ Ç¸Ã ³¾µ¿¯¼µ³»Ç¸Ã »³ÏÃ¸Ã Ç¿ÈÃ ³ÃÏ Ç¸¾ ¿Ã¿¯³ µ¼»Ï¿¾Ç³» ½µ³¯¼³ Ã¿Ã¯ 
´»¿¿µ»´¯¿È Ç¿È ¯¾»Ä³»³. 

£¯¾³»³Ã 3.11: �Ä¯Ãµ»Ã £³Ä³³É³¯Ã �¾¯Ä³µ»³Ã 

�Ä¯Ãµ»Ã �µ¯ÉÃ¸ �»Ã¿½Ãώ¾ (tn CO2/¯Ç¿Ã) �ÏÃÇ¿Ã (Ç»¼. €) 

£È¼¼¿³¯ »¼³´µ½¯ÇÉ¾ »³» 
ÇÄ¯Ã¸ ³ÈÇώ¾ ³»³ 
»³Ç³Ã»µÈ¯ Ã¯¼¼µÇ ³¾Ç¯ ³»³ 
Ç¸Ã ³¾µ¿¯¼µ³»Ç¸Ã »³ÏÃ¸Ã 
Ç¿ÈÃ (25 % ÇÉ¾ 
»¼³´µ½¯ÇÉ¾) 

1.435,49 257 

£È¼¼¿³¯ »¼³´µ½¯ÇÉ¾ (15%) 
³»³ »³ÏÃ¸ ÃÇ¿¾  »»»³»Ï 
Ç¿½¯³ 

861,29  
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£¥� �  2.296,78 257 

¤¿Ã»»¯ �¼µ»ÇÄ¿Ã³Ä³³É³¯ 

� �¼µ»ÇÄ¿Ã³Ä³³É³¯ ÃÇ¿ �¯½¿ §³»ÃÇ¿Ï »³ ³Ã¿Çµ¼¯Ãµ» »ÏÄ»¿ ÃÈÃÇ³Ç»»Ï ½µ¯ÉÃ¸Ã ÇÉ 
µ»Ã¿½Ãώ¾ Ç¿È ´»¿¿µ»´¯¿È Ç¿È ¯¾»Ä³»³. �ÄÇ»»¯ ÈÃ¯ÄÇ¿È¾ ¯´¸ Ãµ ¼µ»Ç¿ÈÄ³¯³ ³ÃÏ Ç¿ ¯Ç¿Ã 
³¾³φ¿Ä¯Ã (2012) ¯ÉÃ »³» Ã¯½µÄ³ ¯¾³Ã Ã¸½³¾Ç»»ÏÃ ³Ä»»½ÏÃ µ³»³Ç³ÃÇ¯ÃµÉ¾ �¾³¾µώÃ»½É¾ 
£¸³ώ¾ �¾¯Ä³µ»³Ã ½µ φÉÇ¿³¿¼Ç³Ë»¯. �Ã¿½¯¾ÉÃ ¿» µ³»³Ç³ÃÇ¯Ãµ»Ã ³ÈÇ¯Ã »³ ÃÈ½ÃµÄ»¼¸φ»¿Ï¾ 
ÃÇ¿ £Ç¯´»¿ �Ä¯Ã¸Ã ÃÈ½³¯¼¼¿¾Ç³Ã ¯ÇÃ» ÃÇ¿ Ã¿Ã¿ÃÇÏ ½µ¯ÉÃ¸Ã Ç¿È CO2. � µÇ¯Ã»³ Ã³Ä³³É³¯ 
³ÃÏ Ç¿ ÃÏ¾¿¼¿ ÇÉ¾ µ³»³Ç³ÃÇ¯ÃµÉ¾ ³ÈÇώ¾ (³ÃÏ Ç¿ 2012 »³» ½µÇ¯), Ã¿È ³φ¿Ä¿Ï¾ §� 
ÃÈ¾´µ´µ½¯¾³ ÃÇ¸ Ç³½¸¼¯ Ç¯Ã¸ »³» Ç³ ¿»»»³»¯ §� Ãµ ÃÇ¯³µÃ ÈÃ¿¼¿³¯·µÇ³» ÃÇ»Ã 1,22 MWh. 

£³Ä¯¼¼¸¼³ ³Ä¯Ã»µÇ³» Ãµ ¼µ»Ç¿ÈÄ³¯³ »³» ¯¾³ ³»¿¼»»Ï Ã¯Ä»¿ 5,6 MW Ã¿È µ»Ç»½¯Ç³» ÏÇ» 
Ã³Ä¯³µ» 14,85 GWh (�� ���� £�¤�� � �¤ª� �.�, ÃÇ¸¾ Ç¿Ã¿»µÃ¯³ �¾Ç»Ã»¯Ä»). �Ä¯¾µÇ³» 
³Ã³Ä³¯Ç¸Ç¸ ¼¿»ÃÏ¾ ¸ ÃÈ¾¯Ç»Ã¸ Ç¸Ã ¼µ»Ç¿ÈÄ³¯³Ã Ç¿ÈÃ »³»ώÃ »³» ¸ ÃÈ¾Ç¯Ä¸Ã¯ Ç¿ÈÃ ώÃÇµ ¾³ 
´»³Ç¸Ä¸»µ¯ ¸ Ã³Ä³³É³¯ Ã¿È ÃÈ½³¯¼µ» ´Ä³ÃÇ»»¯ ÃÇ¿ ÃÇÏÇ¿ ½µ¯ÉÃ¸Ã. Ã»¿ ³¾³¼ÈÇ»»¯ 
ÃÇ¿»Çµ¯³ ´¯¾¿¾Ç³» ÃÇ¿¾ Ã³Ä³»¯ÇÉ Ã¯¾³»³. 

£¯¾³»³Ã 3.12: §ÉÇ¿³¿¼Ç³Ë»¯ ½µÇ¯ Ç¿ 2012 

 �ÃÇύÃ (MWh) £³Ä³³Ï½µ¾¸ 
�.�./¯Ç¿Ã (MWh) 

§ÉÇ¿³¿¼Ç³Ë»¯ ¨³½¸¼¯Ã ¤¯Ã¸Ã 0,5588 773,42 

§ÉÇ¿³¿¼Ç³Ë»¯  »»»³»¿Ï 0,3197 442,48 

¥Ã¿ÃÏ¾¿¼¿ §� 0,8785 1.215,91 

£¼¯Ä¸Ã ¼¯ÃÇ³ ÇÉ¾ Ã³Ä³Ã¯¾É φÉÇ¿³¿¼Ç³Ë»ώ¾ ´»³Ç¯»µÇ³» ÃÇ¿ £³Ä¯ÄÇ¸½³ �. 

  ÃÇÏÇ¿Ã Ã¿È ¯Çµ» Çµ»µ¯ ³»³ Ç¿ 2030, ³¾¯ÄÇµÇ³» ÃÇ¿ 40% ½µ¯ÉÃ¸ ÇÉ¾ µ»Ã¿½Ãώ¾ Ç¿È CO2 »³» 
»µÉÄµ¯Ç³» ¯¾³Ã ³Ä»µÇ¯ ³Ã³»Ç¸Ç»»ÏÃ ÃÇÏÇ¿Ã. �µ Ç³ ½¯ÇÄ³ Ã¿È ¯Ç¿È½µ ¼¯³µ» Ãµ »¯»µ Ç¿½¯³ 
»³» ½µ Ç¸ ÃÈ½³¿¼¯ ÇÉ¾ �£� µÃ»ÇÈ³Ç¯¾¿È½µ ½¯³ ½µ¯ÉÃ¸ µ»Ã¿½Ãώ¾ Ç¸Ã Ç¯¿¸Ã ÇÉ¾ 23% 
ÃµÄ¯Ã¿È, µ» ÇÉ¾ ¿Ã¿¯É¾ Ç³ 11% ¿φµ¯¼¿¾Ç³» Ãµ ¼µ»Ç¿ÈÄ³¯³ φÉÇ¿³¿¼Ç³Ë»ώ¾ »³» �»¿¼»»¿Ï 
Ã¯Ä»¿È . �Ã¿½¯¾ÉÃ »³¼µ¯Ç³» ¿ �¯½¿Ã ¾³ ³¾³·¸Ç¯Ãµ» »´»ÉÇ»»¯Ã µÃµ¾´ÏÃµ»Ã ³»³ Ç¸¾ 
È¼¿Ã¿¯¸Ã¸ µ³»³Ç³ÃÇ¯ÃµÉ¾ §ÉÇ¿³¿¼Ç³Ë»ώ¾ £¯Ä»É¾ µφÏÃ¿¾ µ¯¾³» ½»³ ÃµÄ»¿Ç¯ Ã¿È 
µ¾´µ¯»¾ÈÇ³» ³»³ Ç¿ ¸¼»³»Ï ´È¾³½»»Ï Ç¸Ã. £»¿ ÃÈ³»µ»Ä»½¯¾³ ¼¿»ÃÏ¾ ÃÄ¿Çµ¯¾µÇ³» ¸ 
µ³»³Ç¯ÃÇ³Ã¸ 2 ½¿¾¯´É¾ ÇÉ¾ 9 �W ¸ »³»µ½¯³, ¯ »¯Ã¿»¿Ã ¯¼¼¿Ã ÃÈ¾´È³Ã½ÏÃ ½¿¾¯´É¾-

»ÃÇÏ¿Ã ώÃÇµ ¾³ φÇ¯¾¿È¾ Ãµ ÃÏ¾¿¼¿ Ç³ 18 MW. �¯»µ ½¿¾¯´³ ´µ »³ ÃÄ¯Ãµ» ¾³ ÈÃµÄ³³¯¾µ» Ç³ 
20 MW (ÏÃÉÃ ¯Çµ» ÃÄ¿³¾³φµÄ»µ¯ ÃÏ½φÉ¾³ ½µ Ç»Ã  ´¸³¯µÃ Ç¿È £È½φώ¾¿È ´µ »³ ½Ã¿Äµ¯ ¾³ 
ÃÈ½ÃµÄ»¼¸φ»µ¯ ÃÇ¿ £Ç¯´»¿ �Ä¯Ã¸Ã). ¥Ã¿¼¿³¯·µÇ³» ÏÇ» ¸ Ã³Ä³³Ï½µ¾¸ ¸¼µ»ÇÄ»»¯ µ¾¯Ä³µ»³ 
³ÃÏ Ç»Ã ½¿¾¯´µÃ ³ÈÇ¯Ã ´Ï¾³Ç³» ¾³ φÇ¯Ãµ» Ç»Ã 25 GWh ÃµÇÈÇ³¯¾¿¾Ç³Ã ¯ÇÃ» Ç¿ 14,1% Ç¸Ã 
½µ¯ÉÃ¸Ã Ç¿È CO2. 
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£ύ¾¿È¸ �Ä¯ÃµÉ¾ 

�ÃÏ Ç¸¾ µφ³Ä½¿³¯ ÇÉ¾ Ã³Ä³Ã¯¾É �Ä¯ÃµÉ¾ ¿ �¯½¿Ã §³»ÃÇ¿Ï ½Ã¿Äµ¯ ¾³ µÃ»ÇÏÇµ» ½µ¯ÉÃ¸ µ»Ã¿½Ãώ¾ CO2 »³Ç¯ 63.549,79 tn Ã¿È »Ã¿´È¾³½¿Ï¾ ½µ ½µ¯ÉÃ¸ 
42,97%. 

  �Ä¯Ãµ»Ã 

�»Ç»½ώ½µ¾¸ 
���� 

(Mwh/¯Ç¿Ã) 

�»Ç»½ώ½µ¾¸ 
£³Ä³³É³¯ 
µ¾¯Ä³µ»³Ã 
³ÃÏ �£� 

(Mwh/¯Ç¿Ã) 

�»Ç»½ώ½µ¾¸ 
½µ¯ÉÃ¸ 

µ»Ã¿½Ãώ¾ 
(tn 

CO2/¯Ç¿Ã) 

�»Ç»½ώ½µ¾¿ 
�ÏÃÇ¿Ã 

�¯½¿È (€) 

�»Ç»½ώ½µ¾¿ 
�ÏÃÇ¿Ã 

£¿¼»Çώ¾ (€) 

£¸³¯Ã 
¨Ä¸½³Ç¿´ÏÇ¸Ã¸Ã 

�¾³Ä¿¸/�¯¿¸ 

¤¿
Ã»

»¯
 �

¼µ
»Ç

Ä¿
Ã³

Ä³
³É

³¯
 

 �³»³Ç¯ÃÇ³Ã¸ §� 
(ÈÃ¯ÄÇ¿È¾ ¯´¸) 

 1.215,91 925,05     

 
�³»³Ç¯ÃÇ³Ã¸ 
�»¿¼»»¿Ï (ÈÃ¯ÄÇµ» 
¯´¸) 

 14.849,85 11.297,55     

 

§ÉÇ¿³¿¼Ç³Ë»¯ 
£¯Ä»³ (ÃÄÏÇ³Ã¸ 
»´»ÉÇ»»ώ¾ 
µÃµ¾´ÏÃµÉ¾ ³»³ 
µÃ¯ÇµÈ¿¸ ÃÇÏÇ¿È) 

 24.894,00 20.836,28     

£ύ¾¿¼³  40.959,76 33.058,88     

�»
³Ç

¿½
µ³

»¯
 �

¯Ç
Ä³

 

�¤.1 

�´ÄÈÃ¸ ¤½¯½³Ç¿Ã 
�¿¿»»¿¾Ï½¸Ã¸Ã 
�¾¯Ä³µ»³Ã 

1.617,97  591,78 384.000  �´»¿» £ÏÄ¿» 2020-2030 

�¤.2 

�¸½»¿ÈÄ³¯³ 
�»³´»»ÇÈ³»¿Ï 
¤ÏÃ¿È 

  0,00 3.000  �´»¿» £ÏÄ¿» 2020-2030 

�¤.3 £Ä¿ώ»¸Ã¸   1.745,81 128.000  �´»¿» £ÏÄ¿» 2021-2030 
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³¾³»Ï»¼ÉÃ¸Ã 

�¤.4 

�»ÃÇÄ³Çµ¯µÃ ½µ 
ÃÇÏÇ¿ Ç¸ ½µ¯ÉÃ¸ 
ÇÉ¾ ¿Ä³³¾»»ώ¾ 
³Ã¿ÄÄ»½½¯ÇÉ¾ 

  820,18 36.000  �´»¿» £ÏÄ¿» 2020-2030 

£ύ¾¿¼³ 1.617,97  3.157,78 551.000    

�³
Ä¿

Ç»»
ÏÃ

 ¤
¿½

¯³
Ã 

�.1.1 

�³Ç¯ÄÇ»Ã¸ »³» 
µ¾¸½¯ÄÉÃ¸ 
³³Ä¿Çώ¾ ³»³ »¯½³Ç³ 
¯´ÄµÈÃ¸Ã »³» 
µ»ÃÈÇÄ¿¾»Ã½Ï 
³µÉÄ³»»ώ¾ 
µ¼»ÈÃÇ¯ÄÉ¾ 

0  0 15.000  �´»¿» £ÏÄ¿» 2020-2030 

�.1.2 

£ÏÃÇ¸½³ 
�¼µ»ÇÄ¿¾»»¯Ã 
¥´Ä¿¼¸È¯³Ã ³»³ 
¯Ä´µÈÃ¸ ½µ »¯ÄÇµÃ  
ÇÄ¯ÉÃ¸Ã 

645,34  490,97 208.000  �´»¿» £ÏÄ¿» & 
�££� 

2021-2026 

£.1.1 

�¾Ç»»³Ç¯ÃÇ³Ã¸ 
Ã³¼³»ώ¾  
µ¼»ÈÃÇ¯ÄÉ¾ ½µ ¾¯³Ã 
ÇµÇ¾¿¼¿³¯³Ã 

75,46  18,86  1.979.000 

�´»¿» £ÏÄ¿» & 
£ÄÏ³Ä³½½³ �³Ä. 

�¾¯ÃÇ. 
2021-2030 

£.1.2 

�¾Ç»»³Ç¯ÃÇ³Ã¸ 
½µ»Ï´É¾ ¯Ä´µÈÃ¸Ã 
½µ ÃÇ¯³´¸¾ 

1129,35  859,20  1.940.000 �´»¿» £ÏÄ¿» 2021-2030 
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£.1.3 

�¾µÄ³µ»³»¯ 
³¾³³¯»½»Ã¸ 
»´»ÉÇ»»ώ¾ ³¾Ç¼»ώ¾ 
(³Ï¿¸Ã¸ ³ÃÏ´¿Ã¸Ã 
½µ ³¾Ç»»³Ç¯ÃÇ³Ã¸ ¯ 
Ç¿Ã¿»¯Ç¸Ã¸inverter) 

64,53  49,10  2.430.000 
£ÄÏ³Ä³½½³ �³Ä. 

�¾¯ÃÇ. 2021-2030 

£.1.4 

�µ¼Ç»ÃÇ¿Ã¿¯¸Ã¸ 
´»³´Ä¿½¯Ã 
µ¼»ÈÃÇ¯ÄÉ¾ ½µ 
Ç¿Ã¿»¯Ç¸Ã¸ gps »³» 
»³½µÄώ¾ 

422,57  105,64  660.000 
£ÄÏ³Ä³½½³ �³Ä. 

�¾¯ÃÇ. 2022-2026 

£ύ¾¿¼³ 2.337,26  1.523,77 223.000 7.009.000   

�¸
½¿

Ç»»
¯ 

�Ç
¯Ä

»³
 

�.2.1 

�¾µÄ³µ»³»¯ 
�¾³³¯»½»Ã¸ 
�¸½¿Ç»»ώ¾ �Ç»Ä¯É¾ 

147,45  79,66 336.000  �� �� � �ª 
³»³ �¯½¿ÈÃ 

2020-2030 

�.2.2 

�¾µÄ³µ»³»ÏÃ  
�¼µ³Ç¿Ã Ãµ »Ç¯Ä»³ 
»³» ´¸½¿Ç»»¯ 
³¾Ç¼»¿ÃÇ¯Ã»³ 

13,57  8,07 14.000  �´»¿» £ÏÄ¿» 2022-2024 

�.2.3 

�³»³Ç³ÃÇ¯Ãµ»Ã §� 
ÃÈÃÇ¸½¯ÇÉ¾ Ãµ 
¿Ä¿φ¯Ã »Ç»Ä¯É¾ (net 
metering) 

 422,15 321,17 365.000  �££� 2021-2030 

�.2.4 

�¾µÄ³µ»³»ÏÃ 
ÈÃµÏ»È¾¿Ã Ãµ »¯»µ 
´¸½¿Ç»»Ï »Ç¯Ä»¿ ¯ 
µ³»³Ç¯ÃÇ³Ã¸ 

67,83  40,37 10.000  �´»¿» £ÏÄ¿» 2021-2030 
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�.2.5 

�Ä¯Ãµ»Ã 
�È³»Ã»¸Ç¿Ã¿¯¸Ã¸Ã 
½³»¸Çώ¾ 

13,57  8,07 51.000  �´»¿» £ÏÄ¿» 2021-2030 

�.2.6 

�³»³Ç¯ÃÇ³Ã¸ 
�µÇÄ¸Ç»»ώ¾ 
£ÈÃÇ¸½¯ÇÉ¾ ³»³ 
£³Ä³»¿¼¿Ï»¸Ã¸ 
ÇÉ¾ �³Ç³¾³¼ώÃµÉ¾ 
(BMS) 

67,83  40,37 177.000  �� �� � �ª 
³»³ �¯½¿ÈÃ 

2021-2026 

�.2.7 

�Ä¯Ãµ»Ã 
µ¾¸½¯ÄÉÃ¸Ã 
ÇÄ¸ÃÇώ¾ ´¸½¿Ç»»ώ¾ 
»Ç»Ä¯É¾ ³»³ 
³µ¼Ç¯ÉÃ¸ 
ÃÈ½ÃµÄ»φ¿Ä¯Ã »³» 
³¯¼Ç»ÃÇ¸¾ ÇÄ¯Ã¸ Ç¿È 
H/M µ¿¿Ã¼»Ã½¿Ï 

128,10  76,24 43.000  �´»¿» £ÏÄ¿» 2020-2026 

�.2.8 

�¾µÄ³µ»³»¯ 
�¾³³¯»½»Ã¸ 
�¾Ç¼»¿ÃÇ³Ã¯É¾ 
�»»ÇÏ¿È Ύ´ÄµÈÃ¸Ã 
»³» �Ä´µÈÃ¸Ã 

29,72  22,61 38.000  

�´»¿» £ÏÄ¿» & 
�»¾»»¯ 

/�¿»¾¿Ç»»¯ 
£Ä¿³Ä¯½½³Ç³ 

2021-2030 

�.2.9 

�³»³Ç¯ÃÇ³Ã¸ 
ÃÈÃÇ¯½³Ç¿Ã 
´»³Çµ¯Ä»Ã¸Ã ´»»ÇÏ¿È 
Ï´ÄµÈÃ¸Ã/¯Ä´µÈÃ¸Ã 
ÇÏÃ¿È SCADA 

22,29  16,96 612.000  

�´»¿» £ÏÄ¿» & 
�»¾»»¯ 

/�¿»¾¿Ç»»¯ 
£Ä¿³Ä¯½½³Ç³ 

2022-2030 

£ύ¾¿¼³ 329,32 422,15 613,52 1.646.000    
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�.3.1 

�»ÃÏ¾¸Ã¸ ½µ¼¯Ç¸Ã 
§ÉÇ»Ã½¿Ï »³» 
�¾³´»¯Ä»ÄÉÃ¸ 
�»»ÇÏ¿È 

80,31  61,10 9.000  �´»¿» £ÏÄ¿» 2020-2025 

�.3.2 

�¾Ç»»³Ç¯ÃÇ³Ã¸ 
¼³½ÃÇ¯ÄÉ¾ ½µ 
¨³½¸¼¯Ã 
�³Ç³¾¯¼ÉÃ¸Ã LED 

994,69  756,74 1.025.000  
�´»¿» £ÏÄ¿» 

&�»¾»»¯ 
£Ä¿³Ä¯½½³Ç³ 

2020-2030 

�.3.3 

¤¿Ã¿»¯Ç¸Ã¸ 
§ÉÇ»ÃÇ»»ώ¾ 
£¸½µ¯É¾ ½µ §� 
£¼³¯Ã»¿ 

 20,55 15,63 17.000  �££� 2021-2025 

�.3.4 

�³»³Ç¯ÃÇ³Ã¸ 
�ÈÇÏ½³Ç¿È 
£ÈÃÇ¯½³Ç¿Ã 
�»³Çµ¯Ä»Ã¸Ã 
§ÉÇ»Ã½¿Ï 

936,98  712,84 50.000  
�´»¿» £ÏÄ¿» 

&�»¾»»¯ 
£Ä¿³Ä¯½½³Ç³ 

2022-2025 

£ύ¾¿¼³ 2011,98 20,55 1.546,32 1.101.000    

 »
»»

³»
ÏÃ

 ¤
¿½

¯³
Ã 

�.4.1 

�»µ¿³³É³¯ 
�»´¸¼ώÃµÉ¾ »³» 
�½µÄ¯´É¾ ³»³ Ç¿ÈÃ 
£¿¼¯ÇµÃ 

   62.000  �´»¿» £ÏÄ¿» 2020-2030 

£.4.1 

�¾µÄ³µ»³»¯ 
�¾³³¯»½»Ã¸ 
�³Ç¿»»»ώ¾ 

12.645,41 6.200,80 8.622,26  16.000.000 

�� �� � �ª 
�³Ç' ¯»¿¾ & �´»¿» 

£ÏÄ¿» 
2020-2030 

£.4.2 

¥»¿»¯Ç¸Ã¸ 
µ¾µÄ³µ»³»¯ 
¿Ä»¿¼¿³»»¯Ã 
ÃÈ½ÃµÄ»φ¿Ä¯Ã 

1.079,47  482,32    2020-2030 
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£ύ¾¿¼³ 13.724,88 6.200,80 9.104,59 62.000 16.000.000   
¤Ä

»Ç¿
³µ

¾¯
Ã ¤

¿½
¯³

Ã 

�.5.1 

£Ç¿ÇµÈ½¯¾³ 
Ãµ½»¾¯Ä»³ Ãµ 
´»³φ¿ÄµÇ»»¯Ã 
µÃ³³³µ¼½³Ç»»¯Ã 
¿½¯´µÃ ½µ ÃÇÏÇ¿ Ç¸¾ 
µ¾¸½¯ÄÉÃ¸ Ãµ 
»¯½³Ç³ ���� 

   32.000  �´»¿» £ÏÄ¿» 2020-2030 

£.5.1 

£³Äµ½³¯Ãµ»Ã 
�¾µÄ³µ»³»¯Ã 
�¾³³¯»½»Ã¸Ã 
�Ç»Ä¯É¾ ¤Ä»Ç¿³µ¾¿ÏÃ 
¤¿½¯³ 

10.182,68 3.600,34 9.167,37  20.913.000 �££� 2021-2030 

£.5.2 

�»ÃÇÄ³Çµ¯³ 
´¯Ã½µÈÃ¸Ã ³»³ Ç¿ 
10% 

2.067,94  1.250,09    2020-2030 

£ύ¾¿¼³ 12.250,62 3.600,34 10.417,45 32.000 20.913.000   

�¸
½¿

Ç»»
ÏÃ

 £
ÇÏ

¼¿
Ã 

�.6.1 

£µ½»¾¯Ä»³ Eco-

Driving ³»³ Ç¿ÈÃ 
¿´¸³¿ÏÃ Ç¿È 
�¸½¿Ç»»¿Ï £ÇÏ¼¿È 

28,19  7,04 5.100  �´»¿» £ÏÄ¿» 2020-2030 

�.6.2 

�¾Ç»»³Ç¯ÃÇ³Ã¸ 
£³¼³»ώ¾ 
£µÇÄµ¼³»¿»¯¾¸ÇÉ¾ 
�¸½¿Ç»»¿Ï £ÇÏ¼¿È 
½µ �¯³Ã 
¤µÇ¾¿¼¿³¯³Ã 

45,77  11,44 603.000  
�´»¿» £ÏÄ¿», 

�»¾»»¯/�¿»¾¿Ç»»¯ 
£Ä¿³Ä¯½½³Ç³ 

2021-2026 
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�.6.3 

�³»³Ç¯ÃÇ³Ã¸ 
ÃÈÃÇ¯½³Ç¿Ã GPS ³»³ 
Ç¿¾ ÈÃ¿¼¿³»Ã½Ï Ç¸Ã 
³¯¼Ç»ÃÇ¸Ã 
´»³´Ä¿½¯Ã »³» Ç¸¾ 
Ã³Ä³»¿¼¿Ï»¸Ã¸ 
Ç¿È ´¸½¿Ç»»¿Ï 
ÃÇÏ¼¿È 

14,09  3,52 2.400  �´»¿» £ÏÄ¿» 2021-2023 

�.6.4 

�φ³Ä½¿³¯ 
ÃÄ¿³Ä¯½½³Ç¿Ã 
ÃÈÇ¾ÏÇµÄ¸Ã 
ÃÈ¾Ç¯Ä¸Ã¸Ã 
¿Ç¸½¯ÇÉ¾ 

11,74  2,93 119.300  �´»¿» £ÏÄ¿» 2020-2030 

£ύ¾¿¼³ 99,79  24,94 729.300    

�¸
½Ï

Ã»
µÃ

 �
µÇ

³φ
¿Ä

¯Ã
 

�.7.1 

£Ä¿ώ»¸Ã¸ eco-

driving ½¯ÃÉ 
φÈ¼¼³´¯É¾, 
¸½µÄ¯´É¾, »³» 
Ãµ½»¾³Ä¯É¾ ³»³ Ç¿ÈÃ 
¿´¸³¿ÏÃ ÇÉ¾ 
´¸½ÏÃ»É¾ 
½µÇ³φ¿Äώ¾ »´»ώÇµÃ 
»³» µ»´¸¼ώÃµ»Ã 
ÃÄ¿ώ»¸Ã¸Ã 
³¾Ç»»³Ç¯ÃÇ³Ã¸Ã 
¿Ç¸½¯ÇÉ¾ 

107,27  26,82 6.000  �´»¿» £ÏÄ¿» 2020-2030 
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£.7.1 

�¾Ç»»³Ç¯ÃÇ³Ã¸ 
ÃµÇÄµ¼³»¿»¯¾¸ÇÉ¾ 
¼µÉφ¿Äµ¯É¾ ½µ 
¾¯³Ã ÇµÇ¾¿¼¿³¯³Ã 

128,72  32,18  3.000.000 �´»¿» £ÏÄ¿» 2020-2030 

£.7.2 

�φ³Ä½¿³¯ 
ÃÄ¿³Ä¯½½³Ç¿Ã 
ÃÈÇ¾ÏÇµÄ¸Ã 
ÃÈ¾Ç¯Ä¸Ã¸Ã 
¿Ç¸½¯ÇÉ¾ 

53,63  13,41  96.000 
�´»¿» £ÏÄ¿» 

&�££� 
2020-2030 

£ύ¾¿¼³ 289,63  72,41 6.000 3.096.000   

�´
»É

Ç»»
¯Ã

 »
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¯Ã
 �
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³φ
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¯Ã

 

�.8.1 

£µ½»¾¯Ä»³ 
ecodriving ³»³ 
»´»ώÇµÃ 

3.663,65  913,65 11.600  �´»¿» £ÏÄ¿» 2020-2030 

£.8.1 

�»´¸¼ώÃµ»Ã 
ÃÄ¿ώ»¸Ã¸Ã 
´Ä¯ÃµÉ¾ 
³¾Ç»»³Ç¯ÃÇ³Ã¸Ã 
¿Ç¸½¯ÇÉ¾ ½µ LPG, 
¥³Ä»´»»¯, �¯³Ã 
¤µÇ¾¿¼¿³¯³Ã 

1.886,18  469,66  26.837 �´»¿» £ÏÄ¿» 2020-2030 

£.8.2 

£Ä¿ώ»¸Ã¸ 
³¾Ç»»³Ç¯ÃÇ³Ã¸Ã 
ÃµÇÄµ¼³»¿»¯¾¸ÇÉ¾ 
³ÈÇ¿»»¾¯ÇÉ¾ ½µ 
¾¯³Ã ÇµÇ¾¿¼¿³¯³Ã 

1.400,23  350,06  13.136.800 �´»¿» £ÏÄ¿» 2020-2030 

 ¨Ä¯Ã¸ �»¿»³ÈÃ¯½É¾ 980,16       

£ύ¾¿¼³ 7.930,22  1.733,37 11.600 13.163.637   
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£³
Ä³
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³¯

Ã �
¾¯

Ä³
µ»

³Ã
 

 

£È¼¼¿³¯ 
»¼³´µ½¯ÇÉ¾ »³» 
ÇÄ¯Ã¸ ³ÈÇώ¾ ³»³ 
»³Ç³Ã»µÈ¯ Ã¯¼¼µÇ 
³¾Ç¯ ³»³ Ç¸Ã 
³¾µ¿¯¼µ³»Ç¸Ã 
»³ÏÃ¸Ã Ç¿ÈÃ (25 % 
ÇÉ¾ »¼³´µ½¯ÇÉ¾) 

  1.435,49 257.000  �»¾»»¯ 
£Ä¿³Ä¯½½³Ç³ 

2020-2030 

 

£È¼¼¿³¯ 
»¼³´µ½¯ÇÉ¾ (15%) 
³»³ »³ÏÃ¸ ÃÇ¿¾ 
 »»»³»Ï Ç¿½¯³ 

  861,29    2020-2030 

£ύ¾¿¼³   2.296,78 257.000    

 �����  £¥� �  40.591,68 51.203,60 63.549,79 4.619.400 60.181.587   
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3.8 £³Ä³»¿¼¿ύ»¸Ã¸ £Çµ´¯¿È �Ä¯Ã¸Ã 

¤¸¾ È¼¿Ã¿¯¸Ã¸ »³» µÃ¯³¼µÈ¸ ÇÉ¾ ´Ä¯ÃµÉ¾ Ç¿È £���� »³ ³¾³¼¯³µ» Ç¿ ¤½¯½³ 
�¿¿»»¿¾Ï½¸Ã¸Ã �¾¯Ä³µ»³Ã Ç¿ ¿Ã¿¯¿ »³ ÃÈ¾µÄ³¯·µÇ³» ½µ Ç¸¾ ¤µÇ¾»»¯ »³»  »»¿¾¿½»»¯ 
¥Ã¸ÄµÃ¯³ Ç¿È �¯½¿È »³» »³ ³¾³φ¯ÄµÇ³» ³»³ Ç¸¾ ÃÄÏ¿´Ï Ç¿ÈÃ ÃÇ¿ ³Ä³φµ¯¿ Ç¿È �¸½¯ÄÇ¿È. 
£Ç¿ Ã¼³¯Ã»¿ Ã³Ä³»¿¼¿Ï»¸Ã¸Ã Ç¿È £���� ¿ �¯½¿Ã »³¼µ¯Ç³» ¾³ ÈÃ¿³¯¼µ» ¯»»µÃ¸ 
³¿»¿¼Ï³¸Ã¸Ã ³¾¯ ´Ï¿ ¯Ç¸, ÃÏ½φÉ¾³ ½µ Ç»Ã ¿´¸³¯µÃ Ç¿È £È½φώ¾¿È ÇÉ¾ �¸½¯ÄÇÉ¾ («�»»µÃ¸ 
�Ä¯Ã¸Ã» »³» «�»»µÃ¸ �φ³Ä½¿³¯Ã»).  » µ»»¯Ãµ»Ã ³¿»¿¼Ï³¸Ã¸Ã »³ ÃµÄ»¼³½³¯¾¿È¾ 
Ã¼¸Ä¿φ¿Ä¯µÃ ÃÇµÇ»»¯ ½µ Ç¸ ½µ¯ÉÃ¸ ÇÉ¾ µ»Ã¿½Ãώ¾ CO2 Ã¿È ¯Çµ» µÃ»ÇµÈÇ»µ¯ ÃÇ¿ �¯½¿ »³» Ç¿ 

³³»½Ï È¼¿Ã¿¯¸Ã¸Ã ÇÉ¾ ´Ä¯ÃµÉ¾. 

�»³ Ç¸¾ Ã³Ä³»¿¼¿Ï»¸Ã¸ ÇÉ¾ ´Ä¯ÃµÉ¾ Ç¿È £���� »³»¿Ä¯ÃÇ¸»³¾ ¿»»¿¾¿½»»¿¯, µ¾µÄ³µ»³»¿¯ 
»³» ÃµÄ»³³¼¼¿¾Ç»»¿¯ ´µ¯»ÇµÃ Ã¿È Ã³Ä¿ÈÃ»¯·¿¾Ç³» ÃÇ¿¾ Ã³Ä³»¯ÇÉ £¯¾³»³. 

£¯¾³»³Ã 3.13: �µ¯»ÇµÃ £³Ä³»¿¼¿ύ»¸Ã¸Ã 

¤¿½¯³Ã �µ¯»Ç¸Ã £³Ä³»¿¼¿ύ»¸Ã¸ 

�»³Ç¿½µ³»¯ 

• �Ä»»½ÏÃ ³ÇÏ½É¾ Ã¿È µ¿ÈÃ¸ÄµÇ¯»¸»³¾ 
ÃÈ¾¿¼»»¯ ³ÃÏ Ç¿ ¤½¯½³ �¿¿»»¿¾Ï½¸Ã¸Ã 
�¾¯Ä³µ»³Ã 

• �Ä»»½ÏÃ µÃ»Ã»¯ÈµÉ¾ ÃÇ¿¾ ´»³´»»ÇÈ³»Ï 
»ÃÇÏÇ¿Ã¿ 

• �Ä»»½ÏÃ ½µ¼ώ¾ ÃÇ¿ forum 

• £¿ÃÏÇ¸Ç³ ³¾³»È»¼É½¯¾É¾ 
³Ã¿ÄÄ»½½¯ÇÉ¾ 

�¯½¿Ã §³»ÃÇ¿Ï 

�³Ä¿Ç»»ÏÃ ¤¿½¯³Ã 

• �³Ç³¾¯¼ÉÃ¸ �¾¯Ä³µ»³Ã ÃÇ¿¾ �³Ä¿Ç»»Ï 
¤¿½¯³ 

• £¿ÃÏÇ¸Ç³ ¯¾ÇÈÃ¿È È¼»»¿Ï Ã¿È 
´»³¾µ½¯»¸»µ 

• �Ä»»½ÏÃ µ¾¸½µÄÉÇ»»ώ¾ µ»´¸¼ώÃµÉ¾ 

• �Ä»»½ÏÃ µ¼»ÈÃÇ¯ÄÉ¾ Ã¿È 
³¾Ç»»³Ç³ÃÇ¯»¸»³¾ 

• �»´»»¯ µ¾µÄ³µ»³»¯ »³Ç³¾¯¼ÉÃ¸ ³»³ 
¯Ä´µÈÃ¸ 

�¯½¿Ã §³»ÃÇ¿Ï 

 

������ 

 

�¼¼¸¾»»¯ £Ç³Ç»ÃÇ»»¯ �ÄÇ¯ 

 

¤¿Ã»»¯ ³³Ä¿Ç»»¿¯ 
ÃÈ¾µÇ³»Ä»Ã½¿¯ 
 

 

�¸½¿Ç»»¯ �Ç¯Ä»³, 
�¿¿Ã¼»Ã½ÏÃ, �³»³Ç³ÃÇ¯Ãµ»Ã 

• �³Ç³¾¯¼ÉÃ¸ �¾¯Ä³µ»³Ã �¸½¿Ç»»ώ¾ 
ÃÇ¿¼µ¯É¾ »³» »Ç»Ä¯É¾ 

• �³Ç³¾¯¼ÉÃ¸ �¾¯Ä³µ»³Ã ´¸½¿Ç»»ώ¾ 
µ³»³Ç³ÃÇ¯ÃµÉ¾ Ï´ÄµÈÃ¸Ã/¯Ä´µÈÃ¸Ã 

• �Ä»»½ÏÃ ³Ã³ÃÇ¿¼¿Ï½µ¾É¾ ÃÇ¿ ¤½¯½³ 
�¿¿»»¿¾Ï½¸Ã¸Ã �¾¯Ä³µ»³Ã 

• �Ä»»½ÏÃ µ¾µÄ³µ»³»ώ¾ ÈÃµÈ»Ï¾É¾ 

• £¿Ã¿ÃÇÏ ³¾¯ÃÇÈ¿¸Ã ³ÄÇµ¯¿È »Ç»Ä»³»¿Ï 
³Ã¿»¯½³Ç¿Ã 

�¯½¿Ã §³»ÃÇ¿Ï 

 

������ 

 

£Ç¿¼»»¯Ã µÃ»ÇÄ¿Ã¯Ã 

�¸½¿Ç»»ÏÃ §ÉÇ»Ã½ÏÃ 

• �³Ç³¾¯¼ÉÃ¸ �¾¯Ä³µ»³Ã ÃÇ¿ ´¸½¿Ç»»Ï 
φÉÇ»Ã½Ï 

• �»ÃÏ¾¸Ã¸ ½µ¼¯Ç¸Ã φÉÇ»Ã½¿Ï 

• �Ä»»½ÏÃ ¼³½ÃÇ¯ÄÉ¾ Ã¿È 

�¯½¿Ã §³»ÃÇ¿Ï 

 

������ 
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³¾Ç»»³Ç³ÃÇ¯»¸»³¾ ½µ ¾¯³Ã ÇµÇ¾¿¼¿³¯³Ã  
• �³»³Ç¯ÃÇ³Ã¸ ÃÈÃÇ¯½³Ç¿Ã ´»³Çµ¯Ä»Ã¸Ã 

φÉÇ»Ã½¿Ï  

 »»»³»ÏÃ ¤¿½¯³Ã 

• �³Ç³¾¯¼ÉÃ¸ �¾¯Ä³µ»³Ã ÃÇ¿¾  »»»³»Ï 
¤¿½¯³ 

• �Ä»»½ÏÃ µ¾¸½µÄÉÇ»»ώ¾ µ»´¸¼ώÃµÉ¾ 

• £¿ÃÏÇ¸Ç³ ¯¾ÇÈÃ¿È È¼»»¿Ï Ã¿È ´Ï»¸»µ 
Ãµ »³Ç¿¯»¿ÈÃ Ç¿È �¯½¿È 

• �Ä»»½ÏÃ Ã¿¼»Çώ¾ Ã¿È µ¿ÈÃ¸ÄµÇ¯»¸»µ 
³ÃÏ Ç¿ ¤½¯½³ �¿¿»»¿¾Ï½¸Ã¸Ã �¾¯Ä³µ»³Ã 

�¯½¿Ã §³»ÃÇ¿Ï 

 

������ 

 

�¼¼¸¾»»¯ £Ç³Ç»ÃÇ»»¯ �ÄÇ¯ 

 

�µ¯»ÇµÃ ³ÃÏ ³»³¼»¿³Ä³φ¯³ 

¤Ä»Ç¿³µ¾¯Ã ¤¿½¯³Ã 

• �³Ç³¾¯¼ÉÃ¸ �¾¯Ä³µ»³Ã ¤Ä»Ç¿³µ¾¿ÏÃ 
¤¿½¯³ 

• �Ä»»½ÏÃ µ»´¸¼ώÃµÉ¾ ¯Ç¿¾Ç³Ã ÃÇÏÇ¿ Ç¸¾ 
µ¾¸½¯ÄÉÃ¸ µÃ³³³µ¼½³Ç»ώ¾ 

• £¿ÃÏÇ¸Ç³ ¯¾ÇÈÃ¿È È¼»»¿Ï Ã¿È ´Ï»¸»µ 
Ãµ µÃ³³³µ¼½³Ç¯µÃ Ç¿È �¯½¿È 

• �Ä»»½ÏÃ µÃ³³³µ¼½³Ç»ώ¾ Ã¿È 
µ¿ÈÃ¸ÄµÇ¯»¸»µ ³ÃÏ Ç¿ ¤½¯½³ 
�¿¿»»¿¾Ï½¸Ã¸Ã �¾¯Ä³µ»³Ã 

�¯½¿Ã §³»ÃÇ¿Ï 

 

������ 

 

¤½¯½³ £µÇÄµ¼³Ë»¯Ã 
£¿¼»Ç»»¯Ã, ¥£��� 

 

�µ¯»ÇµÃ ³ÃÏ ³»³¼»¿³Ä³φ¯³ 

�µÇ³φ¿Ä¯Ã 

• �³Ç³¾¯¼ÉÃ¸ �¾¯Ä³µ»³Ã ÃÇ»Ã ½µÇ³φ¿Ä¯Ã 

• �Ä»»½ÏÃ ´¸½¿Ç»»ώ¾ ¿Ç¸½¯ÇÉ¾ Ã¿È 
³¾Ç»»³Ç³ÃÇ¯»¸»³¾ ½µ ¾µώÇµÄ¸Ã »³» 
³Ã¿´¿Ç»»ÏÇµÄ¸Ã ÇµÇ¾¿¼¿³¯³Ã 

• �Ä»»½ÏÃ ¿´¸³ώ¾ Ç¿È ´¯½¿È Ã¿È 
µ»Ã³»´µÏÇ¸»³¾ ÃÇ¿ Ã¼³¯Ã»¿ eco-driving 

• �Ä»»½ÏÃ µ»´¸¼ώÃµÉ¾ µ¾¸½¯ÄÉÃ¸Ã »³» 
µÈ³»Ã»¸Ç¿Ã¿¯¸Ã¸Ã  Ã¿¼»Çώ¾ 

• £¿ÃÏÇ¸Ç³ ¯¾ÇÈÃ¿È È¼»»¿Ï Ã¿È ´Ï»¸»µ 
Ãµ Ã¿¼¯ÇµÃ 

• �Ä»»½ÏÃ Ã¿¼»Çώ¾ Ç¿È ´¯½¿È Ã¿È 
µ»Ã³»´µÏÇ¸»³¾ ÃÇ¿ Ã¼³¯Ã»¿ eco-driving 

• �Ä»»½ÏÃ Ã¿¼»Çώ¾ Ã¿È µ¿ÈÃ¸ÄµÇ¯»¸»µ 
³ÃÏ Ç¿ ¤½¯½³ �¿¿»»¿¾Ï½¸Ã¸Ã �¾¯Ä³µ»³Ã 

 

�¯½¿Ã §³»ÃÇ¿Ï 

 

¤½¯½³ £µÇÄµ¼³Ë»¯Ã 
£¿¼»Ç»»¯Ã, ¥£��� 

 

�»µÏ»È¾Ã¸  Ä³¯¾ÉÃ¸Ã »³» 
£¼¸Ä¿φ¿Ä»»¯Ã Ç¿È 
¥Ã¿ÈÄ³µ¯¿È 

¥Ã¿´¿½ώ¾ �µÇ³φ¿Äώ¾ »³» 
�»»ÇÏÉ¾ 

 

�¼¼¸¾»»¯ £Ç³Ç»ÃÇ»»¯ 

�ÄÇ¯ 

 

�µ¯»ÇµÃ ³ÃÏ ³»³¼»¿³Ä³φ¯³ 

 

¤¿Ã»»¯ �¼µ»ÇÄ¿Ã³Ä³³É³¯ • £È¾¿¼»»¯ Ã³Ä³³Ï½µ¾¸ µ¾¯Ä³µ»³ ³ÃÏ 
�£� µ¾ÇÏÃ ¿Ä¯É¾ Ç¿È �¯½¿È 

• £È¾¿¼»»¯ µ³»³ÇµÃÇ¸½¯¾¸ »ÃÇÏÃ 
φÉÇ¿³¿¼Ç³Ë»ώ¾ Ãµ ³³Ä¿Ç»»¯Ã µ»Ç¯Ãµ»Ã 

�¯½¿Ã §³»ÃÇ¿Ï 

 

������ 

 

 

 

�¼¼µÃ �Ä¯Ãµ»Ã £³Ä³³É³¯Ã • £¿ÃÏÇ¸Ç³ ÃÈ¼¼µ³Ï½µ¾É¾ »¼³´µ½¯ÇÉ¾  �¯½¿Ã §³»ÃÇ¿Ï 
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4. �»Ç¯½¸Ã¸ ÇÉ¾ »»¾´ύ¾É¾ »³» Ç¸Ã ÇÄÉÇÏÇ¸Ç³Ã ³ÃÏ Ç¸¾ 
»¼»½³Ç»»¯ ³¼¼³³¯ 

4.1 � ¯¾¾¿»³ Ç¸Ã »¼»½³Ç»»¯Ã ³¼¼³³¯Ã 

�µ Ç¿¾ ÏÄ¿ »¼»½³Ç»»¯ ³¼¼³³¯ ³¾³φµÄÏ½³ÃÇµ ÃÇ¸ ½µÇ³³¿¼¯ Ç¿È »¼¯½³Ç¿Ã Ãµ Ã³³»ÏÃ½»¿ 
µÃ¯Ãµ´¿ »³» µ»´»»ÏÇµÄ³ Ãµ ½µÇ³³¿¼¯Ã ÇÉ¾ ½µÇµÉÄ¿¼¿³»»ώ¾ ÃÈ¾»¸»ώ¾ Ã¿È µ»Çµ¯¾¿¾Ç³» Ãµ 
½µ³¯¼¸ ÇÄ¿¾»»¯ ´»¯Ä»µ»³. ¤¯Ç¿»¿È ÇÏÃ¿È ½µÇ³³¿¼¯Ã ÃµÄ»¼³½³¯¾¿È¾ ÃÇ³Ç»ÃÇ»»¯ Ã¸½³¾Ç»»¯Ã 
´»³»È½¯¾Ãµ»Ã ÉÃ ÃÄ¿Ã Ç¸ ½¯Ã¸ »³Ç¯ÃÇ³Ã¸ Ç¿È »¼¯½³Ç¿Ã  Ã¿È µ»Çµ¯¾¿¾Ç³» Ãµ ³¯»¿Ã ÇÄÏ¾¿È 
´µ»³µÇ»ώ¾ ¯ ÃµÄ»ÃÃÏÇµÄÉ¾ ³»Ï½³ µÇώ¾.  » »¼»½³Ç»»¯Ã ³¼¼³³¯Ã ¿φµ¯¼¿¾Ç³» Ãµ φÈÃ»»¯Ã 
´»³´»»³Ã¯µÃ, »³»ώÃ »³» Ãµ ³¾»ÄώÃ»¾µÃ ´Ä³ÃÇ¸Ä»ÏÇ¸ÇµÃ ½µ µÃ»ÃÇώÃµ»Ã ÃÇ¿ »¼¯½³ [25]. 

£Ç¸ £Ï½³³Ã¸-£¼³¯Ã»¿ ÇÉ¾ �¾É½¯¾É¾ �»¾ώ¾ ³»³ Ç»Ã �¼»½³Ç»»¯Ã �µÇ³³¿¼¯Ã (UNFCC), ¸ 
»¼»½³Ç»»¯ ³¼¼³³¯ ¿Ä¯·µÇ³» µ»´»»ÏÇµÄ³ ÉÃ ¸ ½µÇ³³¿¼¯ ÃÇ¿ »¼¯½³ ¿È ¿φµ¯¼µÇ³» ¯½µÃ³ ¯ 
¯½½µÃ³ Ãµ ³¾»ÄώÃ»¾µÃ ´Ä³ÃÇ¸Ä»ÏÇ¸ÇµÃ, ´»³»Ä¯¾¿¾Ç³Ã Ç¿¾ ÏÄ¿ ³ÃÏ Ç¸¾ »¼»½³Ç»»¯ 
½µÇ³³¼¸ÇÏÇ¸Ç³ Ã¿È ¯Çµ» φÈÃ»»¯ ³¯Ç»³. ¤³ Çµ¼µÈÇ³¯³ ¯Ç¸ µ¿³»Ç¯³Ã Ç¸Ã ³¼Ï³»ÃÇ¸Ã 
»³Ç³¾¯¼ÉÃ¸Ã ÃÄ¿ËÏ¾ÇÉ¾ Ç¿È ÃÄÉÇ¿³µ¾¿ÏÃ Ç¿½¯³, ÇÉ¾ φÈÃ»»ώ¾ ÃÏÄÉ¾ »³» Ç¿¾ 
ÈÃµÄÃ¼¸»ÉÄ»Ã½Ï Ç¸Ã ³¸Ã ÈÃ¿³³»½¯ÃÇ¸»µ Ç¿ φÈÃ»»Ï ÃµÄ»³¯¼¼¿¾ ½µ ³Ã¿Ç¯¼µÃ½³ ¾³ ÈÃ¯Ä¿µ» 
³¾»Ã¿ÄÄ¿Ã¯³ ½µÇ³¿Ï ÇÉ¾ ÇÉÄώ¾ Ç¿È ³¾³ÃÇÈÃÃÏ½µ¾¿È »³» Ç¿È ³¾µÃÇÈ³½¯¾¿È »ÏÃ½¿È. 
£»¿ÃÏÃ ¼¿»ÃÏ¾ Ï¼É¾ ÇÉ¾ φ¿Ä¯É¾, »Ä³Çώ¾ »³» ÃÈ¼¼Ï³É¾ µ¯¾³» ¸ ÃÈ¾µÄ³³Ã¯³ ½µÇ³¿Ï Ç¿ÈÃ 
³»³ Ç¸¾ ³µ»φÏÄ¿ ³¾¯ÃÇÈ¿¸ Ãµ Ï¼³ Ç³ ³µÉ³Ä³φ»»¯ µÃ¯Ãµ´³ »³» Ç¸¾ »³Ç³Ã¿¼¯½¸Ã¸ ³ÈÇ¯Ã Ç¸Ã 
³¾»ÃÏÇ¸Ç³Ã Ãµ Ã³³»ÏÃ½»¿ µÃ¯Ãµ´¿. ¤³ÈÇÏÇÄ¿¾³ ¯Çµ» »µÃÃ»ÃÇµ¯ ¯¾³ ´»µ»¾¯Ã »¯¾¸½³ Ã¿È ·¸Ç¯ 
Ç¸¾ »Ã¿»³Ç³¾¿½¯ ÇÉ¾ ÃµÄ»³³¼¼¿¾Ç»»ώ¾ ³³Äώ¾ »³» Ç¸¾ »¼»½³Ç»»¯ ´»»³»¿ÃÏ¾¸ [26]. 

4.2 �¼»½³Ç»»¯ ³¼¼³³¯ »³» µÃ»ÃÇώÃµ»Ã 

�³Ç¯ Ç¸ ´»¯Ä»µ»³ Ç¸Ã Çµ¼µÈÇ³¯³Ã 20-µÇ¯³Ã ¯Ç¿È¾ µ¾Ç¿Ã»ÃÇµ¯ »³» ³¾³¼È»µ¯ ³¯Ãµ» Ã¿¼¼ώ¾ 
½µ¼µÇώ¾ Ã¸½³¾Ç»»¯Ã »¼»½³Ç»»¯Ã ³¼¼³³¯Ã, ¿» ¿Ã¿¯µÃ µÃ¸Äµ¯·¿È¾ Ç¸ ·É¯ ½µ ´»¯φ¿Ä¿ÈÃ 
ÇÄÏÃ¿ÈÃ. �ÇÃ» ¼¿»ÃÏ¾ Ã³Ä¿ÈÃ»¯·¿¾Ç³» ´Ï¿ ´»³³Ä¯½½³Ç³ Ã³³»¿Ã½¯¿È µÃ»Ã¯´¿È 
³¾³φµÄÏ½µ¾³ ÃÇ¸¾ ¯¾¿´¿ Ç¸Ã »µÄ½¿»Ä³Ã¯³Ã »³» Ç¿È µÃ»Ã¯´¿È Ç¸Ã ÃÇ¯»½¸Ã Ç¸Ã »¯¼³ÃÃ³Ã. 
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£¸³¯: climate.nasa.gov 

�»»Ï¾³ 4.1: : �µÇ³³¿¼¯Ã ÃÇ¸ »µÄ½¿»Ä³Ã¯³ 

 

£¸³¯: climate.nasa.gov 

�»»Ï¾³ 4.2: �µÇ³³¿¼¯Ã µÃ»Ã¯´¿È ÃÇ¯»½¸Ã Ç¸Ã »¯¼³ÃÃ³Ã 

£Ç¸¾ µ»»Ï¾³ Ã¿È ³»¿¼¿È»µ¯ µ½φ³¾¯·µÇ³» ¸ ½µÇ³³¿¼¯ Ç¸Ã »µÄ½¿»Ä³Ã¯³Ã Ãµ Ã³³»ÏÃ½»³ 
»¼¯½³»³ ³ÃÏ Ç¿ 1884 ¯ÉÃ Ç¿ 2019 [28]. 
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£¸³¯: climate.nasa.gov 

�»»Ï¾³ 4.3: �µÇ³³¿¼¯Ã ÃÇ¸¾ »µÄ½¿»Ä³Ã¯³ (£³³»ÏÃ½»¿Ã ¨¯ÄÇ¸Ã) (Ã¯¾É ³Ä»ÃÇµÄ¯: 1884, 
Ã¯¾É ´µ¿»¯:1940, »¯ÇÉ ³Ä»ÃÇµÄ¯: 1990, »¯ÇÉ ´µ¿»¯: 2015)  

� ÃµÄ»¿Ç¯ Ç¸Ã �µÃ¿³µ¯¿È Ç³Ä³»Ç¸Ä¯·µÇ³» ³ÃÏ ¯¾³ µÈÄÏ φ¯Ã½³ Ã¿»»¯¼É¾ »¼»½³Ç»»ώ¾ 
φ³»¾¿½¯¾É¾, Ç³ ¿Ã¿¯³ ¿φµ¯¼¿¾Ç³» ÃÇ¸ ³µÉ³Ä³φ»»¯ Ç¿Ã¿»µÃ¯³ »³» Ç¸ ½¿Äφ¿¼¿³¯³ Ç¸Ã. � 
�µÃÏ³µ»¿Ã µÈÄ»Ã»Ï½µ¾¸ Ãµ ½¯³ ½µÇ³³³Ç»»¯ ·ώ¾¸ ½µÇ³¿Ï ÈÃ¿ÇÄ¿Ã»»ώ¾ ÃµÄ»¿Çώ¾ »³» 
ÃµÄ»¿Çώ¾ ½¯Ã¿È ³µÉ³Ä³φ»»¿Ï Ã¼¯Ç¿ÈÃ, Ã³Ä¯³µ» ½¯³ µÈÄµ¯³ »¼»½³Ç»»¯ ´»³»Ï½³¾Ã¸ Ãµ 
Ã¿¼¼³Ã¼¯Ã ÇÄ¿¾»»¯Ã »¼¯½³»µÃ, »³»ώÃ »³» ½¯³ »ÃÇÈÄ¯ ´»³»Ï½³¾Ã¸ Ç¿È ÈµÇ¿Ï Ãµ Ã¿¼¼¯Ã 
ÃµÄ»¿Ç¯Ã [28]. � ÃµÄ»¿Ç¯ Ç¸Ã �µÃ¿³µ¯¿È µ¯¾³» Ã¼¯¿¾ Ç³Ä³»Ç¸Ä»Ã½¯¾¸ ÉÃ ¯¾³ ³ÃÏ Ç³ 
µ½φ³¾¯ µÃ¯»µ¾ÇÄ³ »¼»½³Ç»»¯Ã ³¼¼³³¯Ã ³¯Ãµ» ÃÄ¿³¼¯ÈµÉ¾ [29]. �¾³Ã ³ÃÏ Ç¿ÈÃ 
³³Ã»»ÏÇµÄ¿ÈÃ ÃÄ¿³¼¸½³Ç»Ã½¿ÏÃ Ã¿È Ç¯»µÇ³» »³» ½µ Ç¸¾ Ã¯Ä¿´¿ Ç¿È ÇÄÏ¾¿È µÃ»´µ»¾ώ¾µÇ³» 
µ¯¾³» ¿ »Ï»¼¿Ã Ç¿È ¾µÄ¿Ï »³» Ç³ ÏÄ»³ Ç¿È µ¿³»Ç¯³Ã Ç¸Ã »³Ç¯ÇÄ¸Ã¸Ã ÇÉ¾ È´¯Ç»¾É¾ ÃÏÄÉ¾ ³ÃÏ 
Ã¿¼¼¯Ã ÇώÄµÃ . �³Ç³ÃÇÄ¿φ»»¯Ã Ã¼¸½½ÏÄµÃ »³» ÃµÄ»ÃÇ³Ç»»¯ ¯¾Ç¿¾¿È ÈµÇ¿Ï ³Ã¿Çµ¼¿Ï¾ 
Ã¸½³¾Ç»»¯ ³Ãµ»¼¯ ³»³ Ç¸ �µÃÏ³µ»¿ »³» µ»´»»¯ ³»³ Ç»Ã Ã³Ä¯»Ç»µÃ ·ώ¾µÃ. £µÄ³»Ç¯ÄÉ Ã¯µÃ¸ ³»³ 
Ç¿ ÃµÄ»³¯¼¼¿¾ ³Ã»µ¯ ¸ ³¾µ¿¯¼µ³»Ç¸ ÃÈ³»¿½»´¯ »³» »³ÏÃ¸ ¿È¼µ¯³Ã [28]. 

� ÃµÄ»¿Ç¯ Ç¸Ã �µÃ¿³µ¯¿È ¯Çµ» ÈÃ¿ÃÇµ¯ Ä³³´³¯µÃ »¼»½³Ç»»¯Ã ³¼¼³³¯Ã »³Ç¯ Ç¸¾ Ã¯Ä¿´¿ Ç¿È 
ÇÄÏ¾¿È ¯Ç¿¾Ç³Ã ¯ÇÃ» Ã³Ä¿ÈÃ»¯Ãµ» Ã¸½³¾Ç»»ÏÇ³ÇµÃ ½µÇ³³¿¼¯Ã Ãµ ÃÇ¯Ã¸ ½µ Ç¿ Ã³Äµ¼»Ï¾. 
£Ä»¾ ³ÃÏ ´µ»¯´µÃ Ç»¼»µÇ¯µÃ, ÃÇ»Ã ³¿Äµ»ÏÇµÄµÃ ÃµÄ»¿Ç¯Ã Ç¸Ã �µÃ¿³µ¯¿È, ¸ »µÄ½¿»Ä³Ã¯³ Ç¿È 
ÈÈÇÄÏÇµÄ¿È ½¯¾³ ¯Ç³¾ »³Ç¯ 15°C Ç³½¸¼ÏÇµÄ¸ ³ÃÏ Ç¸ Ã¸½µÄ»¾¯, ÏÃÉÃ µÃ¯Ã¸Ã ÈÈÇÄ¯Ã 
ÃÇ¯ÃµÃ µ½φ³¾¯·¿¾Ç³¾ ³ÃÏ Ç³ ¾ÏÇ»³ Ç¸Ã �ÃÃ³¾¯³Ã ½¯ÇÄ» Ç¿¾ �³Ï»³Ã¿. �»Ï½¸ Ç¿ ´»³»¯Ã»½¿ 
¾µÄÏ ³»³ ³¼¯ÃÇ¸Ã¸ ¯Ç³¾ Ã¿¼Ï ¼»³ÏÇµÄ¿ ³ÃÏ Ç¿ Ã¸½µÄ»¾Ï. �³Ç¯ Ç¸ ´»¯Ä»µ»³ ÇÉ¾ Çµ¼µÈÇ³¯É¾ 
2.000 µÇώ¾, Ç¿ »¼¯½³ Ç¸Ã �µÃ¿³µ¯¿È ¯Çµ» µ½φ³¾¯Ãµ» ½¯³ ³¼¼¸¼¿ÈÇ¯³ »µÄ½ώ¾-ÈÈÇÄώ¾ »³» 
¿¸Äώ¾-È³Äώ¾ ÃµÄ»Ï´É¾ Ã¿È ¯Ç¿È¾ µÃ»´Ä¯Ãµ» µÃ¯ ÇÉ¾ ÃµÄ»³³¼¼¿¾Ç»»ώ¾ ÃÈ¾»¸»ώ¾. 

�ÃÉÃ ÃÄ¿»ÏÃÇµ» ³ÃÏ Ç¸¾ ³¾³φ¿Ä¯ Ç¸Ã �ÈÄÉÃ³Ë»¯Ã ¤Ä¯Ãµ·³Ã �Ãµ¾´ÏÃµÉ¾ (EIB.2008), ³»³ 
Ç¸ �µÃÏ³µ»¿ »³» Ç¿ ÃÏ¾¿¼¿ ÇÉ¾ ÃµÄ»¿Çώ¾ Ç¸Ã, ¿» µ»´»»¿¯ µÃ»ÃÇ¯½¿¾µÃ ³¾³½¯¾¿È¾ »³Ç¯ Ç¸ 
´»¯Ä»µ»³ Ç¿È 21¿È ³»ώ¾³: 

• �Ï¿¸Ã¸ Ç¸Ã »µÄ½¿»Ä³Ã¯³Ã ³ÃÏ 2.2°C ¯ÉÃ 5.1°C ³»³ Ç»Ã ÇώÄµÃ Ç¸Ã �µÃ¿³µ¯¿È ÃÇ¿ 
Ç¯¼¿Ã Ç¿È 21¿È ³»ώ¾³ 

• �µ¯ÉÃ¸ ÇÉ¾ ³Ä¿Ç¿ÃÇώÃµÉ¾ ÃÇ»Ã �ÏÇ»µÃ ÇώÄµÃ Ç¸Ã �µÃ¿³µ¯¿È ½µÇ³¿Ï 4% »³» 27%. 
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• �Ï¿¸Ã¸ Ç¸Ã ¿¸Ä³Ã¯³Ã (ÈÈ¸¼¯ ÃÈÇ¾ÏÇ¸Ç³ ÇÉ¾ ¸½µÄώ¾ »³Ç¯ Ç»Ã ¿Ã¿¯µÃ ¸ 
»µÄ½¿»Ä³Ã¯³ ÈÃµÄ³³¯¾µ» Ç¿ÈÃ 30°C). 

• �»Ä³¯³ φ³»¾Ï½µ¾³ ÏÃÉÃ ¿¸Ä³Ã¯µÃ, Ã¼¸½½ÏÄµÃ »³» ³Ä¿Ç¿ÃÇώÃµ»Ã ³¾³½¯¾µÇ³» ¾³ 
µ¯¾³» Ã»¿ ÃÈÇ¾¯ »³» Ã»¿ ¯¾Ç¿¾³. 

• � ÃÇ¯»½¸ Ç¸Ã »¯¼³ÃÃ³Ã ÃÏ½φÉ¾³ ½µ ÃÇµÇ»»¯Ã ½µ¼¯ÇµÃ ³¾³½¯¾µÇ³» ¾³ ³¾¯¼»µ» ÃµÄ¯ 
Ç³ 35 cm ½¯ÇÄ» Ç¿ Ç¯¼¿Ã Ç¿È ³»ώ¾³. 

£Ç¸ �µÃ¿³µ»³»¯ ÃµÄ»¿Ç¯ Ç¿ 50% Ç¿È Ã¼¸»ÈÃ½¿Ï ·µ» Ãµ ÈÈÏ½µÇÄ¿ ¼»³ÏÇµÄ¿ ÇÉ¾ 10 ½¯ÇÄÉ¾ 
³ÃÏ Ç¸ ÃÇ¯»½¸ Ç¸Ã »¯¼³ÃÃ³Ã, ´¸¼³´¯ Ãµ ÃµÄ»¿Ç¯Ã ÈÈ¸¼¿Ï »»¾´Ï¾¿È Ãµ ÃµÄ¯ÃÇÉÃ¸ ³¾Ï´¿È 
Ç¸Ã ÃÇ¯»½¸Ã. £³Ä¯¼¼¸¼³ ¿» Ç¿ÈÄ»ÃÇ»»¯Ã ÃµÄ»¿Ç¯Ã (¾¸Ã»¯, Ã³Ä¯»Ç»µÃ ÇµÄÃ³¯µÃ ÃµÄ»¿Ç¯Ã »¿».) 
µ¯¾³» µÈ¯¼ÉÇµÃ ÏÇ» ½Ï¾¿ µ¿³»Ç¯³Ã Ç¸Ã ³¾Ï´¿È ÃÇ¯»½¸Ã ³¼¼¯ »³» Ç¸Ã ³Ï¿¸Ã¸Ã »µÄ½¿»Ä³Ã¯³Ã 

[30]. 

 » µÃ»ÃÇώÃµ»Ã Ç¸Ã »¼»½³Ç»»¯Ã ³¼¼³³¯Ã ÃÇ¿ ÃµÄ»³¯¼¼¿¾ Ç¸Ã �µÃ¿³µ¯¿È »³ ³φ¿Ä¿Ï¾ »ÈÄ¯ÉÃ 

[31]: 

• ¤¿ ¾µÄÏ, ½¯ÃÉ ³¼¼³³¯Ã Ç¿È »Ï»¼¿È Ç¿È µ¿³»Ç¯³Ã Ç¸Ã ³Ï¿¸Ã¸Ã Ç¸Ã µ¿¯Ç½»Ã¯Ã Ç¿È »³» 
½µ¯ÉÃ¸Ã ÇÉ¾ ³Ä¿Ç¿ÃÇώÃµÉ¾. ¤¿ ·¯Ç¸½³ ³ÈÇÏ µ¯¾³» ½µ³¯¼¸Ã Ã¸½³Ã¯³Ã ÏÃ¿¾ ³φ¿Ä¯ Ç¿ 
»¯½³ Ç¸Ã ³µ»φÏÄ¿È ³¾¯ÃÇÈ¿¸Ã Ç¸Ã ÃµÄ»¿Ç¯Ã. 

• ¤¿ ¯´³φ¿Ã, ½¯ÃÉ Ç¸Ã µÃ»Ç¯ÇÈ¾Ã¸Ã ÇÉ¾ ¯´¸ ÈÃ³ÄÇÏ¾ÇÉ¾ φ³»¾¿½¯¾É¾ µÄ¸½¿Ã¿¯¸Ã¸Ã. 
• ¤¸ ÇµÄÃ³¯³ »³» »³¼¯ÃÃ»³ ³»¿Ã¿»»»¼ÏÇ¸Ç³ (Ã³¾¯´³ »³» Ç¼ÉÄ¯´³) ½¯ÃÉ ½µÇ³ÇÏÃ»Ã¸Ã 

¿Ä»Ã½¯¾É¾ µ»´ώ¾ ÃÄ¿Ã Ç³ ³ÏÄµ»³ »³» ÃÄ¿Ã ½µ³³¼ÏÇµÄ³ ÈÈÏ½µÇÄ³, µ¿³φ¯¾»Ã¸Ã µ»´ώ¾ 
¼»³ÏÇµÄ¿ µÈ»¯¾¸ÇÉ¾ ¯ Ã»¿ µÈ³¯Ã»¸ÇÉ¾ ÃÇ¿ »¼¯½³, ³¼¼¯ »³» µ½φ¯¾»Ã¸Ã ¾¯É¾ µ»´ώ¾. 

• ¤³ ´¯Ã¸, ½¯ÃÉ Ç¸Ã ³Ï¿¸Ã¸Ã ÇÉ¾ »»¾´Ï¾É¾ ÃÈÄ»³³»¯Ã »³» Ã³Ä³Ã»Ç»Ã½¿Ï. 

�ÈÇ¯Ã ¿» µÃ»ÃÇώÃµ»Ã »³ µÃ»´µ»¾ώÃ¿È¾ Ç»Ã ¯´¸ ÈÃ¯ÄÇ¿ÈÃµÃ Ã»¯Ãµ»Ã Ã¿È ³Ã»¿Ï¾Ç³» ÃÇ¿ 
φÈÃ»»Ï ÃµÄ»³¯¼¼¿¾ »³» µÃ¸Äµ¯·¿È¾ Ç»Ã ³¾»ÄÉÃ¿³µ¾µ¯Ã ´Ä³ÃÇ¸Ä»ÏÇ¸ÇµÃ. � »¼»½³Ç»»¯ 
³¼¼³³¯ »³ ¯Çµ» µÃ»ÃÇώÃµ»Ã ÃÇ¸ ³µÉÄ³¯³ »³» ³¼»µ¯³ (½µ¯ÉÃ¸ Ã¿´µ»¯Ã), ÃÇ¿¾ Ç¿ÈÄ»Ã½Ï 
(»Ï½³Ç³ »³ÏÃÉ¾³, ¼µ»ÈÈ´Ä¯³), ÃÇ»Ã Ã³Ä¯»Ç»µÃ ÃµÄ»¿Ç¯Ã »³» ÈÃ¿´¿½¯Ã (Ã¸½³¾Ç»»¯ ¯»»µÃ¸ 
ÃÇ¸ ´Ä¯Ã¸ ÇÉ¾ »È½¯ÇÉ¾, Ã³Ä¯»Ç»µÃ »³Ç³»³¯´µÃ »³» ¯¼¼³ »³»Ä»»¯ φ³»¾Ï½µ¾³, ¯¾¿´¿Ã Ç¸Ã 
ÃÇ¯»½¸Ã Ç¸Ã »¯¼³ÃÃ³Ã), ÃÇ¸¾ È³µ¯³ (»Ï½³Ç³ »³ÏÃÉ¾³) »³»ώÃ »³» ÃÇ¿¾ µ¾µÄ³µ»³»Ï Ç¿½¯³ ( 
³¾¯³»¸ ³»³ ¾µÄÏ Ãµ ÃÇ³»½¿ÏÃ ¸¼µ»ÇÄ¿Ã³Ä³³É³¯Ã, È´Ä¿¸¼µ»ÇÄ»»¯ µ¾¯Ä³µ»³ »³» ³È¿¸½¯¾¸ 
»³Ç³¾¯¼ÉÃ¸). 

�ÃÉÃ ÃÄ¿»ÏÃÇµ» ³ÃÏ Ç³ Ã³Ä³Ã¯¾É, ¿» ÇώÄµÃ Ç¸Ã �ÏÇ»³Ã »³» �¾³Ç¿¼»»¯Ã �µÃ¿³µ¯¿È 
φ³¯¾µÇ³» ¾³ µ¯¾³» Ã»¿ µÈ¯¼ÉÇµÃ ÃÇ¸¾ »¼»½³Ç»»¯ ³¼¼³³¯ Ãµ ÃÇ¯Ã¸ ½µ Ç»Ã ÇώÄµÃ Ç¸Ã �ÏÄµ»³Ã 
�µÃ¿³µ¯¿È. £Ä¯³½³Ç», ¿» ÇώÄµÃ ³ÈÇ¯Ã µ¯¾³» ³ÃÏ Ç¸ ½¯³ Ã»¿ µ»Çµ»µ»½¯¾µÃ ÃÇ¸¾ 
µÃ»Ç³ÇÈ¾Ï½µ¾¸ µÄ¸½¿Ã¿¯¸Ã¸, Ç¸ ¿¸ÄÏÇ¸Ç³ Ç¿È µ´¯φ¿ÈÃ »³» Ç¸ ¼µ»ÈÈ´Ä¯³ »³» ³ÃÏ Ç¸¾ ¯¼¼¸ 
µ½φ³¾¯·¿È¾ ¿»»¿¾¿½»»¯Ã ´¿½¯Ã »ÃÇÈÄÏÇµÄ³ µ¿³ÄÇώ½µ¾µÃ ³ÃÏ Ç¿ÈÃ φÈÃ»»¿ÏÃ ÃÏÄ¿ÈÃ. 
£³Ä¯¼¼¸¼³ ¿» ÇµÇ¾»»¯Ã »³» ¿»»¿¾¿½»»¯Ã Ç¿ÈÃ »»³¾ÏÇ¸ÇµÃ µ¯¾³» ÃµÄ»¿Ä»Ã½¯¾µÃ, ³µ³¿¾ÏÃ Ã¿È 
»³ ÃÇ³»µ¯ µ½ÃÏ´»¿ »³Ç¯ Ç¸¾  ÃÄ³³½¯ÇÉÃ¸ ÇÉ¾ ´Ä¯ÃµÉ¾ ÃÄ¿Ã³Ä½¿³¯Ã [31]. 

� �µÃÏ³µ»¿Ã, µ»´»»¯ Ç³ �¾³Ç¿¼»»¯ »³» �ÏÇ»³ Ã³Ä¯»Ç»³, µÃ¸Äµ¯·µÇ³» »³» »³ µÃ¸Äµ¯·µÇ³» 
ÃµÄ»ÃÃÏÇµÄ¿ ³ÃÏ Ç¸¾ »¼»½³Ç»»¯ ³¼¼³³¯ Ãµ ÃÇ¯Ã¸ ½µ Ã¿»»¯¼µÃ ÃµÄ»¿Ç¯Ã Ç¿È »ÏÃ½¿È »³Ç¯ Ç¸ 
´»¯Ä»µ»³ Ç¿È 21¿È ³»ώ¾³.  » ÃÈ¾¯Ãµ»µÃ Ç¸Ã ³¾Ï´¿È ÇÉ¾ »µÄ½¿»Ä³Ã»ώ¾, Ç¸Ã ½µ¯ÉÃ¸Ã ÇÉ¾ 
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³Ä¿Ç¿ÃÇώÃµÉ¾, Ç¸Ã ³Ï¿¸Ã¸Ã Ç¿È Ã¼¯»¿ÈÃ »³» Ç¸Ã ¯¾Ç³Ã¸Ã ÇÉ¾ ³»Ä³¯É¾ »³»Ä»»ώ¾ 
φ³»¾¿½¯¾É¾ »³» ¸ Ã»»³¾¯ ³Ï¿¸Ã¸ Ç¸Ã »³¼¯ÃÃ»³Ã ÃÇ¯»½¸Ã µÃ»´µ»¾ώ¾¿È¾ Ç»Ã ¯´¸ 
ÈÃ¯ÄÇ¿ÈÃµÃ Ã»¯Ãµ»Ã ³¾»ÄώÃ»¾¸Ã ÃÄ¿¯¼µÈÃ¸Ã µÃ¯ Ç¿È ÃµÄ»³¯¼¼¿¾Ç¿Ã. 

¤¿ ·¯Ç¸½³ Ç¸Ã ¼µ»ÈÈ´Ä¯³Ã φ³¯¾µÇ³» ¾³ ¯Çµ» Ã¸½³¾Ç»»¯Ã µÃ»ÃÇώÃµ»Ã ³»³ Ç»Ã ³¾»ÄώÃ»¾µÃ 
´Ä³ÃÇ¸Ä»ÏÇ¸ÇµÃ ³ÈÇÏ¾ Ç¿¾ ³»ώ¾³ Ãµ Ç¿½µ¯Ã ÏÃÉÃ ¸ ³µÉÄ³¯³, ¸ ³¼»µ¯³, ¿ Ç¿ÈÄ»Ã½ÏÃ, ¿» 
ÈÃ¿´¿½¯Ã, ¿» »³Ç¿»»¯Ã»½µÃ Ã³Ä¯»Ç»µÃ ÃµÄ»¿Ç¯Ã »³» ¸ Ã³Ä³³É³¯ È´Ä¿¸¼µ»ÇÄ»»¯Ã µ¾¯Ä³µ»³Ã. 
�»³ Ç¸¾ ÏÃ¿ Ç¿ ´È¾³ÇÏ¾ ½µ³³¼ÏÇµÄ¸ µ¼³Ç»ÃÇ¿Ã¿¯¸Ã¸ ÇÉ¾ ¿»»¿¾¿½»»ώ¾ ³ÃÉ¼µ»ώ¾ »³» 
·¸½»ώ¾, µÃ»³¯¼¼µÇ³» ¸ µ¿¯Ç³Ã¸ »³» È¼¿Ã¿¯¸Ã¸ ´»³φÏÄÉ¾ µÃ»¼¿³ώ¾ ÃÄ¿Ã³Ä½¿³¯Ã. 

� µ¾¯Ä³µ»³ ³Ã¿Çµ¼µ¯ ½¯³ Ã¿¼Ï Ã¸½³¾Ç»»¯ Ã³Ä¯½µÇÄ¿ Ç¿È »¯½³Ç¿Ã Ç¸Ã »¼»½³Ç»»¯Ã ³¼¼³³¯Ã. 
�φµ¾ÏÃ ³Ã¿Çµ¼µ¯ Ç¿¾ »ÏÄ»¿ Ç¿½¯³ µ»Ã¿½Ã¯Ã ³µÄ¯É¾ Ç¿È »µÄ½¿»¸Ã¯¿È »³» µ»Ç»½¯Ç³» ÏÇ» ¿» 
µ»Ã¿½Ã¯Ã CO2 µ¯¾³» Ã¿¼Ï Ã»»³¾Ï¾ ¾³ ³È¿¸»¿Ï¾ ÃÇ¿ ½¯¼¼¿¾ Ã¿¼Ï Ã»¿ ³Ä¯³¿Ä³ Ãµ ÃÇ¯Ã¸ ½µ 
Ç¿¾ Ã³³»ÏÃ½»¿ ½¯Ã¿ ÏÄ¿. �φµÇ¯Ä¿È ¸ Ã³Ä³³É³¯ È´Ä¿¸¼µ»ÇÄ»»¯Ã µ¾¯Ä³µ»³Ã µ¯¾³» ¯½µÃ³ 
ÃÈ¾´µ´µ½¯¾¸ ½µ Ç¿ »¼¯½³ »³»ώÃ »³» ³ÃÏ Ç¿ÈÃ ÃµÄ»¿Ä»Ã½¿ÏÃ ÃÇµÇ»»¯ ½µ Ç¸ ÈÏ¿¸ ÇÉ¾ 
µÄ³¿ÃÇ³Ã¯É¾. ¤¯¼¿Ã, ¸ ·¯Ç¸Ã¸ µ¾¯Ä³µ»³Ã ( »³Ç¯ »ÏÄ»¿ ¼Ï³¿ ¸¼µ»ÇÄ»»¯Ã) ¸ ¿Ã¿¯³ ³È¿¯¾µÇ³» 
Ä³³´³¯³ ÃÇ¸¾ ÃµÄ»¿Ç¯, µ¯¾³» Ã»»³¾Ï¾ ¾³ ³È¿¸»µ¯ ÃµÄ³»Ç¯ÄÉ ³ÃÏ Ç¸¾  µÃ»ÃÄÏÃ»µÇ¸ ·¯Ç¸Ã¸ 
Ã¿È ³Ã³»Çµ¯Ç³» ³»³ Ç¸ ½µ¯ÉÃ¸ ÇÉ¾ µÃ»ÃÇώÃµÉ¾ Ç¸Ã »¼»½³Ç»»¯Ã ³¼¼³³¯Ã (ÈÏ¿¸ »Ç»Ä¯É¾, 
³φ³¼¯ÇÉÃ¸ »¿».) 

4.3 �¼»½³Ç»»¯ ´µ´¿½¯¾³ »³» ÃÄ¿³¼¯Èµ»Ã ÃÇ¸¾ �¼¼¯´³  

�¼»½³Ç»»Ï ÃÄ¿φ¯¼ 

£Ç¸¾ �¼¼¯´³ Ç¿ »¼¯½³ µ¯¾³» ³¾Ç»ÃÄ¿ÃÉÃµÈÇ»»Ï Ç¿È �µÃ¿³µ»³»¿Ï »¼¯½³Ç¿Ã. �ÈÇÏ Ã¸½³¯¾µ» 
µ»ÇµÇ³½¯¾µÃ ÃµÄ¯¿´¿» ¸¼»¿φ¯¾µ»³Ã »³»' Ï¼¸ Ç¸ ´»¯Ä»µ»³ Ç¿È ¯Ç¿ÈÃ, ÃÇµÇ»»¯ ¿¸Ä¯ »³» ·µÃÇ¯ 
»³¼¿»³¯Ä»³ ÏÃÉÃ µÃ¯Ã¸Ã »³» ¯Ã»µÃ »³» ³Ä¿ÇµÄ¯Ã Çµ»½É¾»¯Ç»»µÃ µÃ¿Ç¯Ã. � �¼¼¯´³ 
Ç³Ä³»Ç¸Ä¯·µÇ³» ³ÃÏ ½µ³¯¼¸ Ã¿»»»¼¯³ »¼»½³Ç»»ώ¾ ÇÏÃÉ¾. �ÈÇÏ ¿φµ¯¼µÇ³» ÃÇ¸¾ µÃ¯´Ä³Ã¸ Ç¸Ã 
Ç¿Ã¿³Ä³φ»»¯Ã ´»³½ÏÄφÉÃ¯ Ç¸Ã (Ã¿¼¼³Ã¼¯Ã µ¾³¼¼³³¯Ã ¿¸Ä¯Ã »³» »¯¼³ÃÃ³Ã »³» ÏÃ³Ä¿¸ 
¿Äµ»¾ώ¾ Ï³»É¾ »ÈÄ¯ÉÃ ÃÇ¿ »µ¾ÇÄ»»Ï »¿½½¯Ç» Ç¸Ã) ÃÇ»Ã ³Ç½¿Ãφ³»Ä»»¯Ã ½¯·µÃ Ã¿È 
ÃÄ¿¯ÄÇ¿¾Ç³» ³ÃÏ Ã¸³¯Ã È³Ä³Ã¯³Ã Ç¸Ã »µ¾ÇÄ»»¯Ã �µÃ¿³µ¯¿È [32]. 

£Ï½φÉ¾³ ½µ »¼»½³Ç¿¼¿³»»¿ÏÃ ÏÄ¿ÈÃ Ç¿ ¯Ç¿Ã ½Ã¿Äµ¯ ¾³ ÇÉÄ»ÃÇµ¯ Ãµ ´Ï¿ »ÏÄ»µÃ µÃ¿Ç¯Ã: Ç¸¾ 
»ÄÏ³ »³» ³Ä¿ÇµÄ¯ ÃµÄ¯¿´¿ ³ÃÏ ½¯Ã³  »ÇÉ³Ä¯¿È ½¯ÇÄ» Ç¯¼¿Ã �³ÄÇ¯¿È »³» Ç¸ ·µÃÇ¯ »³» ¿¸Ä¯ 
ÃµÄ¯¿´¿ ³ÃÏ �ÃÄ¯¼»¿ ½¯ÇÄ» £µÃÇ¯½³Ä»¿. £Ç¸¾ ÃÄώÇ¸ ÃµÄ¯¿´¿ ¿» ÈÈÇÄÏÇµÄ¿» ½¯¾µÃ µ¯¾³» ¿ 
�³¾¿È¯Ä»¿Ã »³» ¿ §µ³Ä¿È¯Ä»¿Ã ½µ ½¯Ã¸ µ¼¯Ç»ÃÇ¸ »µÄ½¿»Ä³Ã¯³ »³Ç¯ ½¯Ã¿ ÏÄ¿ 5°C-10°C ÃÇ³ 
Ã³Ä¯»Ç»³ »³» 0°C -5°C ÃÇ¸¾ ¸Ãµ»ÄÉÇ»»¯ ÇώÄ³. � �¼¼¯´³ Ç³Ä³»Ç¸Ä¯·µÇ³» ³ÃÏ ¯¼¼µ»È¸ 
½³»Äώ¾ ÃµÄ»Ï´É¾ ³Ä¿Ç¿ÃÇώÃµÉ¾, ³»Ï½³ »³» Ç¿ Çµ»½ώ¾³ »³»ώÃ »³» ³ÃÏ ¯¼¼µ»È¸ 
¾µφµ¼É½¯ÇÉ¾ ³φ¿Ï Ç¿ ÃµÄ»ÃÃÏÇµÄ¿ ´»¯ÃÇ¸½³ µ¯¾³» ¸¼»Ï¼¿ÈÃÇ¸ Ãµ ÃÇ¯Ã¸ ½µ ¯¼¼µÃ 
ÃµÄ»¿Ç¯Ã Ç¸Ã �µÃ¿³µ¯¿È »³» ¯¼¼µÃ ÇώÄµÃ Ç¿È »ÏÃ½¿È [33]. 

�³Ç¯ Ç¸ ´»¯Ä»µ»³ Ç¸Ã ·µÃÇ¯Ã »³» ¿¸Ä¯Ã ÃµÄ»Ï´¿È ¿ »³»ÄÏÃ µ¯¾³» ÃÈ¾¯»ÉÃ ÃÇ³»µÄÏÃ, ´µ¾ 
ÈÃ¯ÄÇµ» ³Ä¿ÇÏÃÇÉÃ¸ »³» Ç³Ä³»Ç¸Ä¯·µÇ³» ³ÃÏ ¸¼»Ï¼¿ÈÃÇµÃ »³» φÉÇµ»¾¯Ã ¸½¯ÄµÃ. ¥Ã¯ÄÇ¿È¾ 
Ï½ÉÃ »³» ÃÃ¯¾»³ ´»³ÃÇ¯½³Ç³ ³Ä¿Çώ¾ ¯ »³Ç³»³¯´É¾ ÃÏ¾Ç¿½¸Ã ´»¯Ä»µ»³Ã »ÈÄ¯ÉÃ ÃÇ»Ã 
¸Ãµ»ÄÉÇ»»¯Ã ÃµÄ»¿Ç¯Ã. � »µÄ½ÏÇµÄ¸ ÃµÄ¯¿´¿Ã »³Ç³³Ä¯φµÇ³» Ç»Ã Çµ¼µÈÇ³¯µÃ ´¯»³ ½¯ÄµÃ Ç¿È 
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�¿È¼¯¿È »³» Ç»Ã ´¯»³ ÃÄώÇµÃ ½¯ÄµÃ Ç¿È �È³¿ÏÃÇ¿È ÏÇ³¾ ¸ ½¯Ã¸ ½¯³»ÃÇ¸ »µÄ½¿»Ä³Ã¯³ 
³Ä¯Ã»µÇ³» ½µÇ³¿Ï 29°C »³» 35°C. �³Ç¯ Ç¸ ´»¯Ä»µ»³ Ç¸Ã ·µÃÇ¯Ã ÃµÄ»Ï´¿È, ¿» ÈÈ¸¼¯Ã 
»µÄ½¿»Ä³Ã¯µÃ ÈÃ¿³³»½¯·¿¾Ç³» ³ÃÏ »³¼¯ÃÃ»µÃ ³ÏÄµÃ ÃÇ»Ã Ã³Ä³»³¼¯ÃÃ»µÃ ÃµÄ»¿Ç¯Ã Ç¸Ã 
ÇώÄ³Ã »³» ³ÃÏ ³ÏÄµ»¿ÈÃ ³¾¯½¿ÈÃ »ÈÄ¯ÉÃ ÃÇ¿ �»³³¯¿. �µ¾»»¯ »³Ç³³Ä¯φ¿¾Ç³» ÈÈ¸¼ÏÇµÄµÃ 
»µÄ½¿»Ä³Ã¯µÃ ÃÇ¿ ¾ÏÇ»¿ Ç½¯½³ Ç¸Ã ÇώÄ³Ã.  » Ç³½¸¼ÏÇµÄµÃ »µÄ½¿»Ä³Ã¯µÃ »³» Ç¿ Ç»Ï¾» 
»³Ç³³Ä¯φ¿¾Ç³» »ÈÄ¯ÉÃ ÃÇ³ ³¿È¾¯ [34]. �Ã¿¾ ³φ¿Ä¯ Ç»Ã Ã»¿ ÈÈÇÄ¯Ã ÃµÄ»Ï´¿ÈÃ, ¿» Çµ»½ώ¾µÃ 
µ¯¾³» ¯Ã»¿» ÃÇ»Ã Ãµ´»¯´µÃ ½µ ÃÃ¯¾»¿ Ç»Ï¾» »³» Ã¯³¿. 

� »¼»½³Ç»»¯ ³¼¼³³¯ ³¯¾µÇ³» µ½φ³¾¯Ã ¿¼¿¯¾³ »³» ÃµÄ»ÃÃÏÇµÄ¿ Ç³ Çµ¼µÈÇ³¯³ ÇÄÏ¾»³. 
£È¾³¾Çώ¾Ç³» ¼¿»ÃÏ¾, ³»Ä³¯µÃ »µÄ½¿»Ä³Ã¯µÃ »³» ¸½¯ÄµÃ ½µ ¯¾Ç¿¾µÃ ³Ä¿Ç¿ÃÇώÃµ»Ã, ¸½¯ÄµÃ 
Ã³³µÇ¿Ï, ´³Ã»»¯Ã ÃÈÄ»³³»¯Ã »³» ¸½¯ÄµÃ ½µ ¯¾Ç¿¾¸ »µÄ½»»¯ ´ÈÃφ¿Ä¯³. �ÃÉÃ φ³¯¾µÇ³» ÃÇ¿ 
³Ä¯φ¸½³ Ã¿È µ½φ³¾¯·µÇ³» Ã³Ä³»¯ÇÉ ¸ »µÄ½¿»Ä³Ã¯³ ÃÇ¸¾ �¼¼¯´³ ³È¿³¾ÏÇ³¾ ÃÇ³´»³»¯ ½µ 
³Ä³Ï ³¼¼¯ ÃÇ³»µÄÏ ÄÈ»½Ï, µ»´»»¯ Ç¿ÈÃ »µÄ»¾¿ÏÃ ½¯¾µÃ, ÃÇ¿ÈÃ ¿Ã¿¯¿ÈÃ ¸ ½µÇ³³¿¼¯ ³ÃÏ Ç¸¾ 
³ÄÇ¯ Ç¿È ³»ώ¾³ φÇ¯¾µ» ½¯ÇÄ» »³» Ç¿ÈÃ 2°C [35]. 

£¸³¯: Climate Change Knowledge Portal 

�Ä¯φ¸½³ 4.1: �µÇ³³¿¼¯Ã »µÄ½¿»Ä³Ã¯³Ã ÃÇ¸¾ �¼¼¯´³ ³¾¯ ÃµÄ»Ï´¿ÈÃ 

£Ç¿ ³Ä¯φ¸½³ Ã¿È ³»¿¼¿È»µ¯ Ã³Ä¿ÈÃ»¯·µÇ³» ¸ ½µÇ³³¿¼¯ ÇÉ¾ ³Ä¿Ç¿ÃÇώÃµÉ¾ ÃÇ¸¾ �¼¼¯´³ 
³¾¯ ÃµÄ»Ï´¿ÈÃ. �¾ώ ´µ¾ ÃÄ¿»ÏÃÇµ» »¯Ã¿»¿ Ã³φ¯Ã ½¿Ç¯³¿ ÏÃ¿¾ ³φ¿Ä¯ Ç»Ã ½µÇ³³¿¼¯Ã 
½Ã¿Ä¿Ï½µ ¾³ ³Ã¿φ³¾»¿Ï½µ ÃÉÃ »³Ç¯ ½¯Ã¿ ÏÄ¿ ¿» ³Ä¿Ç¿ÃÇώÃµ»Ã ¯Ç¿È¾ ½µ»É»µ¯ µ»´»»ÏÇµÄ³ 
»³Ç¯ Ç¿ÈÃ Çµ»½µÄ»¾¿ÏÃ »³» φ»»¾¿ÃÉÄ»¾¿ÏÃ ½¯¾µÃ.  �Ã»Ã¼¯¿¾, µ¯¾³» Ã¸½³¾Ç»»Ï ¾³ Ã¸½µ»É»µ¯ 
ÏÇ» Ç³ Çµ¼µÈÇ³¯³ ÇÄÏ¾»³ ÃÇ¸¾ �¼¼¯´³ Ã³Ä³Ç¸Ä¿Ï¾Ç³» Ã¿¼Ï Ãφ¿´Ä¯Ã ³Ä¿Ç¿ÃÇώÃµ»Ã ¯Ä³ 
Ã¯Ä³ ³ÃÏ Ç¸ ½µ¯ÉÃ¸ Ç¸Ã ÃÈ¾¿¼»»¯Ã Ã¿ÃÏÇ¸Ç³Ã ¾µÄ¿Ï Ã¿È ´¯ÇµÇ³» ¸ ÇώÄ³, Ç¿ ´¯ÇµÇ³» »³» ½µ 
ÇÄÏÃ¿ Ã¿È ´µ¾ ½Ã¿Äµ¯ ¾³ ³¿»¿Ã¿»¸»µ¯, ´µ´¿½¯¾¿È ÏÇ» ¿» ÇÏÃ¿ ¯¾Ç¿¾µÃ ³Ä¿Ç¿ÃÇώÃµ»Ã 
¿´¸³¿Ï¾ Ãµ ÈÃµÄÇµ»¼¯Ãµ»Ã Ã¿Ç³½ώ¾ »³» Ã¼¸½½ÏÄµÃ. 
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£¸³¯: Climate Change Knowledge Portal 

�Ä¯φ¸½³ 4.2: �µÇ³³¿¼¯Ã »µÄ½¿»Ä³Ã¯³Ã ÃÇ¸¾ �¼¼¯´³ ³¾¯ ÃµÄ»Ï´¿ÈÃ 

£Ä¿³¼¯Èµ»Ã 

�¯Ãµ» ÇÉ¾ ÃÄ¿³¼¯ÈµÉ¾ ³»Ï½¸ »³» ÃÇ¸¾ ÃµÄ¯ÃÇÉÃ¸ ÇÉ¾ µ¾´»¯½µÃÉ¾ Ãµ¾³Ä¯É¾, ³¾³½¯¾µÇ³» 
ÃÇ³ ¸Ãµ»ÄÉÇ»»¯ ¿ ³Ä»»½ÏÃ ÇÉ¾ ¸½µÄώ¾ »³Ç¯ Ç»Ã ¿Ã¿¯µÃ ¸ ½¯³»ÃÇ¸ »µÄ½¿»Ä³Ã¯³ ¾³ 
ÈÃµÄ³³¯¾µ» Ç¿ÈÃ 35°C ¾³ µ¯¾³» ÃµÄ»ÃÃÏÇµÄµÃ »³Ç¯ 35-40 ¸½¯ÄµÃ Ç¸¾ ÃµÄ¯¿´¿ 2071-2100 Ãµ 
ÃÏ³»Ä»Ã¸ ½µ Ç¿ Ã³ÄÏ¾. �»Ï½¸ ½µ³³¼ÏÇµÄ¸ ³Ï¿¸Ã¸, ÃµÄ¯Ã¿È 50 ½¯ÄµÃ, ³¾³½¯¾µÇ³» ¾³ 
Ã¸½µ»É»µ¯ ÉÃ ÃÄ¿Ã Ç¿¾ ³Ä»»½Ï ÇÉ¾ ¸½µÄώ¾ ½µ µ¼¯Ç»ÃÇ¸ »µÄ½¿»Ä³Ã¯³ ¯¾É ÇÉ¾ 20°C 

(Ç³Ä³»Ç¸Ä»·Ï½µ¾µÃ »³» ÉÃ ÇÄ¿Ã»»¯Ã ¾Ï»ÇµÃ). �ÃÏ Ç¸ ¯¼¼¸, ¿ ³Ä»»½ÏÃ ÇÉ¾ ¸½µÄώ¾ ½µ 
¾È»ÇµÄ»¾Ï Ã³³µÇÏ ³¾³½¯¾µÇ³» ¾³ ½µ»É»µ¯ Ã¸½³¾Ç»»¯, »´¯ÉÃ ÃÇ¸ �ÏÄµ»³ �¼¼¯´³ (¯ÉÃ »³» 40 
¸½¯ÄµÃ). �¿¯¼¼¿È ¸ ¯¾¿´¿Ã Ç¸Ã »µÄ½¿»Ä³Ã¯³Ã »³ ¯Çµ» ÉÃ ÃÈ¾¯Ãµ»³ Ç¸¾ ³Ï¿¸Ã¸ Ç¸Ã ÇÄ¿¾»»¯Ã 
´»¯Ä»µ»³Ã Ç¸Ã ³¼³ÃÇ¸Ç»»¯Ã ÃµÄ»Ï´¿È »³Ç¯ 15-35 ¸½¯ÄµÃ. 

�ÃÏ Ç¸ ½µ¼¯Ç¸ Ç¸Ã ¤Ä¯Ãµ·³Ã �¼¼¯´¿Ã (�����), ¿» ½µÇ³³¿¼¯Ã ÃÇ¸ ÃÈÇ¾ÏÇ¸Ç³ »³» ¯¾Ç³Ã¸ ÇÉ¾ 
³»Ä³¯É¾ »³»Ä»»ώ¾ φ³»¾¿½¯¾É¾ »³ µ¯¾³» ½¯³ ³ÃÏ Ç»Ã »ÏÄ»µÃ µÃ»ÃÇώÃµ»Ã Ç¸Ã »¼»½³Ç»»¯Ã 
³¼¼³³¯Ã ³»³ Ç¸¾ �¼¼¯´³ ¯Ç¿¾Ç³Ã ÉÃ ÃÈ¾¯Ãµ»³ ³Ä¾¸Ç»»¯Ã µÃ»´Ä¯Ãµ»Ã ÃÇ¸¾ µÈÃ¯»µ»³ ÇÉ¾ 
»¿»¾É¾»ώ¾ »³» ¿»»¿ÃÈÃÇ¸½¯ÇÉ¾ ½µ Ç¸¾ ¯»»µÃ¯ Ç¿ÈÃ Ãµ ÃµÄ»³³¼¼¿¾Ç¿¼¿³»»¿ÏÃ »»¾´Ï¾¿ÈÃ 

[36]. 

£»¿ ÃÈ³»µ»Ä»½¯¾³, ¿» »³ÏÃÉ¾µÃ µ¯¾³» Ã¿¼Ï Ã»»³¾Ï ¾³ ³¯¾¿È¾ Ã»¿ ÃÈÇ¾¿¯ ½µ ½µ³³¼ÏÇµÄ¸ 
´»¯Ä»µ»³ »³» ¯¾Ç³Ã¸. �¾³½¯¾¿¾Ç³» ¼»³ÏÇµÄ¿ ¯¾Ç¿¾³ φ³»¾Ï½µ¾³ ÈÏÇ¿ÈÃ, ÉÃÇÏÃ¿, 
ÃµÄ»ÃÇ³Ã»³»¯Ã ¯¾Ç¿¾µÃ ÈÈÇÄ¿¯ ÃµÄ¯¿´¿» »³ µ½φ³¾¯·¿¾Ç³» ³»Ï½³ »³» ½µÇ¯ Ç¿ 2050. � 
¿¸Ä³Ã¯³ Ç¿ÈÃ »³¼¿»³»Ä»¾¿ÏÃ ½¯¾µÃ ³¾³½¯¾µÇ³» ¾³ ³È¿¸»µ¯ ³»Ï½³ ÃµÄ»ÃÃÏÇµÄ¿ ¿´¸³ώ¾Ç³Ã 
Ãµ Ã»¯Ãµ»Ã ÃÇ³ È´³Ç»»¯ ³Ã¿»¯½³Ç³ ÃµÄ»¿Çώ¾ ½µ ¯´¸ ³È¿¸½¯¾¸ µÈÃ¯»µ»³ »³» Ãµ 
µÃ»½¯»È¾Ã¸ ÇÉ¾ ÃµÄ»Ï´É¾ ¿¸Ä³Ã¯³Ã. £³Ä¯¼¼¸¼³, ¿» ÈÈ¸¼¯Ã ¯¾Ç³Ã¸Ã ³Ä¿Ç¿ÃÇώÃµ»Ã 
³¾³½¯¾µÇ³» ¾³ ³¯¾¿È¾ Ã»¿ ÃÈÇ¾¯Ã ÃÇ³ µÃÏ½µ¾³ 70 ÇÄÏ¾»³, ½µ ÃÈ¾¯Ãµ»³ ÃÇ»Ã ³ÃÇ»»¯Ã ÃµÄ»¿Ç¯Ã 
¿» ¿³φ¾»»¯Ã Ã¼¸½½ÏÄµÃ, ¼Ï³É ÇÉ¾ ¯¾Ç¿¾É¾ Ç¿Ã»»ώ¾ ³Ä¿Ç¿ÃÇώÃµÉ¾, ¾³ ³¯¾¿¾Ç³» Ï¼¿ »³» Ã»¿ 
ÃÈÇ¾¯Ã.  » ³¼¼³³¯Ã Ãµ ³ÈÇ¯ Ç³ ³»Ä³¯³ »³»Ä»»¯ φ³»¾Ï½µ¾³ ³¾³½¯¾µÇ³» ¾³ µÃ¸Äµ¯Ã¿È¾ 
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Ã¸½³¾Ç»»¯ Ç¿½µ¯Ã ÏÃÉÃ Ç¸ ³µÉÄ³¯³, Ç¸¾ ³¼»µ¯³, Ç¸¾ ³¾»ÄώÃ»¾¸ È³µ¯³, Ç¿ÈÃ È´¯Ç»¾¿ÈÃ 
ÃÏÄ¿ÈÃ, Ç¸ ³»¿Ã¿»»»¼ÏÇ¸Ç³, Ç³ ¿»»¿ÃÈÃÇ¯½³Ç³ »³»ώÃ »³» Ç»Ã ÈÃ¿´¿½¯Ã, Ç»Ã ½µÇ³φ¿Ä¯Ã »³» 
Ç¸¾ µ¾¯Ä³µ»³ [37]. 

£È½ÃµÄ³Ã½³Ç»»¯, ¿» ÃÄ¿³¼¯Èµ»Ã ³φ¿Ä¿Ï¾ Ç¸¾ ³Ï¿¸Ã¸ Ç¸Ã ½¯Ã¸Ã µÇ¯Ã»³Ã »µÄ½¿»Ä³Ã¯³Ã 
¯ÉÃ »³» 5°C Ç¸¾ ÃµÄ¯¿´¿ 2081-2100 ( Ãµ ÃÏ³»Ä»Ã¸ ½µ Ç¸¾ ÃµÄ¯¿´¿ 1995-2014). �Ã¯Ã¸Ã, 
½µ³³¼ÏÇµÄ¸ ¯¾¿´¿Ã Ç¸Ã »µÄ½¿»Ä³Ã¯³Ã »³Ç¯ 6°C Ç¿ »³¼¿»³¯Ä» »³» Ç¿ φ»»¾ÏÃÉÄ¿ »³» 
½»»ÄÏÇµÄ¸ Ç¸¾ ¯¾¿»¿¸ »³» Ç¿ Çµ»½ώ¾³. 

£Ç¿ Ã³Ä³»¯ÇÉ ÃÇ¯½³ Ã³Ä¿ÈÃ»¯·¿¾Ç³» ½µ¼¼¿¾Ç»»¯Ã ÃÄ¿³¼¯Èµ»Ã »µÄ½¿»Ä³Ã»ώ¾ Ç¸Ã �¼¼¯´³Ã 
³»³ ÃµÄ»Ï´¿ÈÃ 2020 ¯ÉÃ 2099 »³» ÃÈ³»Ä¯¾¿¾Ç³» ½µ Ç»Ã ¯´¸ »³Ç³³µ³Ä³½½¯¾µÃ »µÄ½¿»Ä³Ã¯µÃ 
Ç¸Ã ÃµÄ»Ï´¿È 1995-2014. 

£¸³¯: Climate Change Knowledge Portal 

�Ä¯φ¸½³ 4.3: �µ¼¼¿¾Ç»»¯Ã ÃÄ¿³¼¯Èµ»Ã »µÄ½¿»Ä³Ã»³»ώ¾ ½µÇ³³¿¼ώ¾ ÃÇ¸¾ �¼¼¯´³ ³¾¯ 
ÃµÄ»Ï´¿ÈÃ 

�»³ Ç»Ã ³Ä¿Ç¿ÃÇώÃµ»Ã, ÏÃÉÃ φ³¯¾µÇ³» »³» ÃÇ¿ µÃÏ½µ¾¿ ³Ä¯φ¸½³, ³¾³½¯¾µÇ³» ÃÇ³´»³»¯ ³¼¼¯ 
ÃÇ³»µÄ¯ ½µ¯ÉÃ¸ ÇÉ¾ ³Ä¿Ç¿ÃÇώÃµÉ¾, Ã¿È Ãµ ÃÈ¾¯ÄÇ¸Ã¸ ½µ Ç¸¾ ÏÃ³Ä¿¸ ½µ¼¼¿¾Ç»»ώ¾ 
³»Ä³¯É¾ φ³»¾¿½¯¾É¾ ¿´¸³¿Ï¾ ÃÇ¿ ÃÈ½Ã¯Ä³Ã½³ ÃÉÃ ³¾³½¯¾¿¾Ç³» ½µ³¯¼µÃ ÃµÄ¯¿´¿» 
¼µ»ÈÈ´Ä¯³Ã »³» ¿¸Ä³Ã¯³Ã, µ»´»»¯ Ç¿ÈÃ »³¼¿»³»Ä»¾¿ÏÃ ½¯¾µÃ, Ã¿È »³ ´»³»ÏÃÇ¿¾Ç³» ³ÃÏ 
³»Ä³¯³ φ³»¾Ï½µ¾³ ÈÈ¸¼¯Ã ¯¾Ç³Ã¸Ã. 
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£¸³¯: Climate Change Knowledge Portal 

�Ä¯φ¸½³ 4.4: �µ¼¼¿¾Ç»»¯Ã ÃÄ¿³¼¯Èµ»Ã ³Ä¿Ç¿ÃÇώÃµÉ¾ ÃÇ¸¾ �¼¼¯´³ ³¾¯ ÃµÄ»Ï´¿ÈÃ 

4.4 �¼»½³Ç¿¼¿³»»¯ ³¼¼³³¯ ÃÇ¿ �¯½¿ §³»ÃÇ¿ύ 

£Ç¿ �¯½¿ §³»ÃÇ¿Ï Ã³Ä³Ç¸Ä¯»¸»³¾ ³¼¼³³¯Ã ÃÇ³ »¼»½³Ç»»¯ Ç³Ä³»Ç¸Ä»ÃÇ»»¯ Ãµ ³¯»¿Ã 
ÇÄÏ¾¿È. £È³»µ»Ä»½¯¾³ ³ÃÏ Ç¸ ½µ¼¯Ç¸ Ã¿È ¯³»¾µ, ³¯Ãµ» ÇÉ¾ ÃÇ¿»Çµ¯É¾ Ã¿È ³¾Ç¼¯»¸»³¾ ³ÃÏ 
Ç¸¾ �»¾»»¯ �µÇµÉÄ¿¼¿³»»¯ ¥Ã¸ÄµÃ¯³ [32] ÃÄ¿»ÏÃÇµ» ÃÉÃ ¯Ç¿È½µ ³Ï¿¸Ã¸ Ç¸Ã »µÄ½¿»Ä³Ã¯³Ã 
Ç¸Ã Ç¯¿¸Ã Ç¿È 1°C. £Ç¿ Ã³Ä³»¯ÇÉ ÃÇ¯½³ ´»³φ³¯¾µÇ³» ¸ ³Ï¿¸Ã¸ »µÄ½¿»Ä³Ã¯³Ã »ÈÄ¯ÉÃ Ç¿ÈÃ 
½¯¾µÃ �¿Ï¼»¿ »³» �Ï³¿ÈÃÇ¿. 

0

10

20

30

40

50

60

70

80

90

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

�Ä
¿Ç

¿Ã
Çώ

Ãµ
»Ã

 (m
m

)

�¯¾µÃ

Historical Ref. Period, 1995-2014 2020-2039 2040-2059 2060-2079 2080-2099



 

106 

 

 

�Ä¯φ¸½³ 4.5: �¯Ã¸ »µÄ½¿»Ä³Ã¯³ ÃÇ¿ �¯½¿ §³»ÃÇ¿ύ ½µ Ã¸½µÄ»¾¯ ´µ´¿½¯¾³ »³» Ç¸¾ 
ÃµÄ¯¿´¿ 1959-2010 

�ÃÏ Ç¸ ½µ¼¯Ç¸ Ç¿È ÈµÇ¿Ï ÃÄ¿»ÏÃÇµ» ÃÉÃ ÈÃ¯ÄÇµ» ½µ³¯¼¸ ³Ï¿¸Ã¸ Ç¸Ã ¿¸Ä³Ã¯³Ã Ç¿ÈÃ 
»µÄ»¾¿ÏÃ »ÈÄ¯ÉÃ ½¯¾µÃ Ãµ ÃÏ³»Ä»Ã¸ ½µ Ç¿ ´»¯ÃÇ¸½³ 1959-2010. ¤¿ÈÃ φ»»¾¿ÃÉÄ»¾¿ÏÃ 
½¯¾µÃ, ÃÈ³»µ»Ä»½¯¾³ Ç¿ �¿¯½³Ä»¿, Ã³Ä³Ç¸Äµ¯Ç³» µÃ¯Ã¸Ã ½¯³ ³Ï¿¸Ã¸ Ç¿È, ¿φµ»¼Ï½µ¾¸ Ãµ 
ÇÈÇÏ¾ ³»Ä³¯³ φ³»¾Ï½µ¾³ ³Ä¿Ç¿ÃÇώÃµÉ¾. ¤¿ �µ»¯½³Ä»¿ Ã³Ä³Ç¸Äµ¯Ç³» ½¯³ ÃÇώÃ¸ Ç¿È ÈµÇ¿Ï 
³¾³φ¿Ä»»¯ Ã¯¾Ç³ ½µ Ç¿ ´»¯ÃÇ¸½³ ÃÏ³»Ä»Ã¸Ã. £Ç¿ µÃÏ½µ¾¿ ÃÇ¯½³ Ã³Ä¿ÈÃ»¯·µÇ³» Ç¿ ½¯Ã¿ 
ÏÈ¿Ã ÈµÇ¿Ï Ç¿È �¯½¿È §³»ÃÇ¿Ï. 

 

�Ä¯φ¸½³ 4.6: �¯Ã¿ ύÈ¿Ã ÈµÇ¿ύ ÃÇ¿ �¯½¿ §³»ÃÇ¿ύ ½µ Ã¸½µÄ»¾¯ ´µ´¿½¯¾³ »³» Ç¸¾ 
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£È½ÃµÄ³Ã½³Ç»»¯, ¸ »¼»½³Ç»»¯ ³¼¼³³¯ µÃ¸Äµ¯·µ» »³» Ç¿ �¯½¿ §³»ÃÇ¿Ï ½µ Ç¿¾ ¯´»¿ ÃµÄ¯Ã¿È 
ÇÄÏÃ¿ ÏÃÉÃ Ç¿ÈÃ ÃµÄ»ÃÃÏÇµÄ¿ÈÃ ´¯½¿ÈÃ Ç¿È �¼¼³´»»¿Ï ÇώÄ¿È. �Ç¿È½µ ¼¿»ÃÏ¾ ³Ï¿¸Ã¸ 
»µÄ½¿»Ä³Ã¯³Ã Ç¿ÈÃ »µÄ»¾¿ÏÃ ½¯¾µÃ, ½µ¯ÉÃ¸ Ç¿È ÈµÇ¿Ï ÇÉÄ¯Ã ¾³ ¼µ¯Ã¿È¾ ³¯³³»³ Ç³ ³»Ä³¯³ 
»³»Ä»»¯ φ³»¾Ï½µ¾³ ³ÃÏ Ç¿¾ �ÃÄ¯¼»¿ ½¯ÇÄ» »³» Ç¿ £µÃÇ¯½³Ä»¿ »³» ³Ï¿¸Ã¸ Ç¸Ã ¿¸Ä³Ã¯³Ã 
»ÈÄ¯ÉÃ Ç¿ÈÃ »³¼¿»³»Ä»¾¿ÏÃ ½¯¾µÃ. 

4.5 £¯¾³»³Ã ³³»½¿¼¿³»ώ¾ ÃÄ¿Ã³Ä½¿³¯Ã 

  �¯½¿Ã ÃÄ³³½³Ç¿Ã¿¯¸Ãµ ½¯³ ³ÈÇ¿³¿»¿¼Ï³¸Ã¸ Ç¿È µÃ»Ã¯´¿È ÃÄ¿Ã³Ä½¿³¯Ã ÃÏ½φÉ¾³ ½µ 
Ç¸¾ ÃÄÏ¿´¿ Ã¿È ¯Çµ» Ã¸½µ»ώÃµ» ³¯·¿¾Ç³Ã ³³»½¿ÏÃ ³¾³¼Ï³ÉÃ ½µ Ç¿ µÃ¯Ãµ´¿ ¿¼¿»¼¯ÄÉÃ¸Ã 
Ç¸Ã »³»µ½¯³Ã ³ÃÏ Ç»Ã µÃÏ½µ¾µÃ ´Ä¯Ãµ»Ã. 

£»¿ ÃÈ³»µ»Ä»½¯¾³, ÃÇµÇ»»¯ ½µ Ç¸ ³³»½¿¼¿³¯³: 

• "�", ³¾Ç»ÃÇ¿»Çµ¯ Ãµ µÃ¯Ãµ´¿ ¿¼¿»¼¯ÄÉÃ¸Ã Ç¸Ã Ç¯¿¸Ã Ç¿È 75-100%. 

• "�", ³¾Ç»ÃÇ¿»Çµ¯ Ãµ µÃ¯Ãµ´¿ ¿¼¿»¼¯ÄÉÃ¸Ã Ç¸Ã Ç¯¿¸Ã Ç¿È 50-75%. 

• "�", ³¾Ç»ÃÇ¿»Çµ¯ Ãµ µÃ¯Ãµ´¿ ¿¼¿»¼¯ÄÉÃ¸Ã Ç¸Ã Ç¯¿¸Ã Ç¿È 25-50%. 

• "�", ³¾Ç»ÃÇ¿»Çµ¯ Ãµ µÃ¯Ãµ´¿ ¿¼¿»¼¯ÄÉÃ¸Ã Ç¸Ã Ç¯¿¸Ã Ç¿È 0-25%. 

£¯¾³»³Ã 4.1: �³»½¿¼¿³¯³ Ç¿È �¯½¿È ³»³ Ç³ ³¯½³Ç³ Ç¿È »ύ»¼¿È ÃÄ¿Ã³Ä½¿³¯Ã 

�¯½³Ç³ �ύ»¼¿È 
£Ä¿Ã³Ä½¿³¯Ã 

�Ä¯Ãµ»Ã �³»½¿¼¿³¯³ 

�¯½³ 1: £Ä¿µÇ¿»½³Ã¯³ ³»³ 
Ç¸¾ £Ä¿Ã³Ä½¿³¯ 

�µÃ½µÏÃµ»Ã ³»³ Ç¸¾ ÃÄ¿Ã³Ä½¿³¯ ÃÇ¸¾ 
»¼»½³Ç»»¯ ³¼¼³³¯ Ã¿È ¯Ç¿È¾ »³»¿Ä»ÃÇµ¯ ÃÇ¿ 
Ã¼³¯Ã»¿ Ç¸Ã Ç¿Ã»»¯Ã »¼»½³Ç»»¯Ã Ã¿¼»Ç»»¯Ã. 

� 

�ÏÄµÃ¸ ÇÉ¾ ³¾»ÄώÃ»¾É¾, ÇµÇ¾»»ώ¾ »³» 
ÇÄ¸½³Ç¿Ã»ÃÇÉÇ»»ώ¾ ÃÏÄÉ¾. � 

�»¿Ä»Ã½ÏÃ ¿½¯´³Ã ÃÄ¿Ã³Ä½¿³¯Ã µ¾ÇÏÃ Ç¸Ã 
´»¿¯»¸Ã¸Ã Ç¿È �¯½¿È »³» Ã³φ¯Ã »³»¿Ä»Ã½ÏÃ 
³Ä½¿´»¿Ç¯ÇÉ¾. 

� 

�³»»¯ÄÉÃ¸ ½¸Ç³¾»Ã½ώ¾ ¿Ä»·Ï¾Ç»¿È 
ÃÈ¾Ç¿¾»Ã½¿Ï (Ã.Ç ´»³Ç½¸½³Ç»»¿Ï). � 

�³»»¯ÄÉÃ¸ ½¸Ç³¾»Ã½ώ¾ »¯»µÇ¿È 
ÃÈ¾Ç¿¾»Ã½¿Ï (Ã.Ç ½µÇ³¿Ï ´»³φ¿ÄµÇ»»ώ¾ 
µÃ»Ã¯´É¾ ´»³»È³¯Ä¾¸Ã¸Ã). 

� 

�¸½»¿ÈÄ³¯³ ÃÈ½³¿È¼µÈÇ»»ώ¾ »³» 
ÃÈ½½µÇ¿Ç»»ώ¾ ½¸Ç³¾»Ã½ώ¾, ¿» ¿Ã¿¯¿» »³ 
ÃÄ¿¯³¿È¾ Ç¸¾ µ½Ã¼¿»¯ ´»³φÏÄÉ¾ 
µ¾´»³φµÄÏ½µ¾É¾ ÃÇ¸ ´»³´»»³Ã¯³ 
ÃÄ¿Ã³Ä½¿³¯Ã. 

� 

�³»»¯ÄÉÃ¸ ÃÈ¾µÇ¿ÏÃ µÃ»»¿»¾É¾¯³Ã. � 

�¯½³ 2: �¿»¿¼Ï³¸Ã¸ 
»»¾´ύ¾É¾ »³» ÇÄÉÇÏÇ¸Ç³Ã 
³ÃÏ Ç¸¾ »¼»½³Ç»»¯ ³¼¼³³¯ 

¨³ÄÇ¿³Ä¯φ¸Ã¸ ÇÉ¾ Ã»»³¾ώ¾ ½µ»Ï´É¾ »³» 
Ã¸³ώ¾ ´µ´¿½¯¾É¾ ³»³ Ç¸¾ ÃÄ³³½¯ÇÉÃ¸ Ç¸Ã 
�¿»¿¼Ï³¸Ã¸Ã �»¾´Ï¾É¾ »³» ¤ÄÉÇÏÇ¸Ç³Ã. 

� 

�¿»¿¼Ï³¸Ã¸ ÇÉ¾ »¼»½³Ç»»ώ¾ »»¾´Ï¾É¾ »³» Ç¸Ã 
ÇÄÉÇÏÇ¸Ç³Ã. � 



 

108 

 

�¾³³¾ώÄ»Ã¸ »³» »µÄ¯ÄÇ¸Ã¸ Ã»»³¾ώ¾ Ç¿½¯É¾ 
´Ä¯Ã¸Ã. � 

£µÄ»¿´»»¯ ³¾³»µώÄ¸Ã¸ Ç¸Ã ´»³»¯Ã»½¸Ã 
³¾ώÃ¸Ã »³» µ¾ÃÉ½¯ÇÉÃ¸ ¾¯É¾ µÈÄ¸½¯ÇÉ¾. � 

�¯½³Ç³ 3 »³» 4: 
�¾³³¾ώÄ»Ã¸, ³¿»¿¼Ï³¸Ã¸ 
»³» µÃ»¼¿³¯ ÇÉ¾ 
µ¾³¼¼³»Ç»»ώ¾ 
ÃÄ¿Ã³Ä½¿³¯Ã 

£³Ä¿ÈÃ¯³Ã¸ Ç³ÄÇ¿φÈ¼³»¯¿È ½µ ´Ä¯Ãµ»Ã 
ÃÄ¿Ã³Ä½¿³¯Ã ÃÄ¿Ã Çµ»½¸Ä¯ÉÃ¸ »³» 
³¿»¿¼Ï³¸Ã¸. 

� 

�È¾³ÇÏÇ¸ÇµÃ ÇÉ¾ »ÈÄ¯³ÄÇÉ¾ ´Ä¯ÃµÉ¾ 
ÃÄ¿Ã³Ä½¿³¯Ã ÃÇ»Ã Èφ»ÃÇ¯½µ¾µÃ Ã¿¼»Ç»»¯Ã »³» 
ÃÇ³ ÃÇ¯´»³ Ã¿È ¯Ç¿È¾ ³¿»¿¼¿³¸»µ¯. £»»³¾¯Ã 
ÃÈ¾µÄ³³Ã¯µÃ »³» ÃÈ³»Ä¿ÏÃµ»Ã Ã¿È 
µ¾Ç¿Ã¯ÃÇ¸»³¾. 

� 

�¾¯ÃÇÈ¿¸ »³» È»¿»¯Ç¸Ã¸ ´Ä¯ÃµÉ¾ 
ÃÄ¿Ã³Ä½¿³¯Ã. � 

�¯½³ 5: ¥¼¿Ã¿¯¸Ã¸ 

�³»¿Ä»Ã½ÏÃ Ã¼³»Ã¯¿È È¼¿Ã¿¯¸Ã¸Ã ½µ Ã³φ¯ 
³¯½³Ç³. � 

¥¼¿Ã¿¯¸Ã¸ »³» ÃÄ¿ώ»¸Ã¸ ÇÉ¾ ´Ä¯ÃµÉ¾ 
ÃÄ¿Ã³Ä½¿³¯Ã, ÏÃÉÃ ³ÈÇ¯Ã Ã³Ä¿ÈÃ»¯ÃÇ¸»³¾ 
ÃÇ¸¾ ³¾³φ¿Ä¯ Ç¿È £����. 

� 

£È¾Ç¿¾»Ã½ÏÃ ½µÇ³¿Ï ´Ä¯ÃµÉ¾ ÃÄ¿Ã³Ä½¿³¯Ã 
»³» ´Ä¯ÃµÉ¾ ½µÇÄ»³Ã½¿Ï. � 

�¯½³ 6: £³Ä³»¿¼¿ύ»¸Ã¸ 
»³» ³¿»¿¼Ï³¸Ã¸ 

�³»»¯ÄÉÃ¸ Ã¼³»Ã¯¿È Ã³Ä³»¿¼¿Ï»¸Ã¸Ã ÇÉ¾ 
´Ä¯ÃµÉ¾ ÃÄ¿Ã³Ä½¿³¯Ã. � 

�³»¿Ä»Ã½ÏÃ »³Ç¯¼¼¸¼É¾ ´µ»»Çώ¾ 
Ã³Ä³»¿¼¿Ï»¸Ã¸Ã »³» ³¿»¿¼Ï³¸Ã¸Ã. � 

¤³»Ç»»¯ Ã³Ä³»¿¼¿Ï»¸Ã¸ Ç¸Ã ÃÄ¿Ï´¿È »³» 
µ¾¸½¯ÄÉÃ¸ ÇÉ¾ ³Ä½¿´¯É¾. � 

�¾¸½¯ÄÉÃ¸, ³¾³»µώÄ¸Ã¸ »³» 
³¾³ÃÄ¿Ã³Ä½¿³¯ Ç¸Ã ÃÇÄ³Ç¸³»»¯Ã 
£Ä¿Ã³Ä½¿³¯Ã »³» Ç¿È £Çµ´¯¿È �Ä¯Ã¸Ã ³¯Ãµ» 
ÇÉ¾ µÈÄ¸½¯ÇÉ¾ Ç¸Ã ´»³´»»³Ã¯³Ã 
Ã³Ä³»¿¼¿Ï»¸Ã¸Ã »³» ³¿»¿¼Ï³¸Ã¸Ã. 

� 

4.6 �¿»¿¼Ï³¸Ã¸ »»¾´ύ¾¿È »³» ³¾¯¼ÈÃ¸ ÇÄÉÇÏÇ¸Ç³Ã 

�¾ ÃÈ¾µÇµ¯³ ³¯¾µÇ³» ³¿»¿¼Ï³¸Ã¸ Ç¿È »»¾´Ï¾¿È »³» ³¾¯¼ÈÃ¸ Ç¸Ã ÇÄÉÇÏÇ¸Ç³Ã ÇÉ¾ Ç¿½¯É¾ ³»³ 
Ç¿¾ �¯½¿ §³»ÃÇ¿Ï Ã¿È Ã³Ä¿ÈÃ»¯·¿È¾ µÈÃ¯»µ»³ ÃÇ¸¾ »¼»½³Ç»»¯ ³¼¼³³¯. £Ç¿ Ã³Ä³»¯ÇÉ 
Ã¯¾³»³ Ã³Ä¿ÈÃ»¯·¿¾Ç³» ¿» »¼»½³Ç»»¿¯ »¯¾´È¾¿» »³» Ã¸½µ»ώ¾¿¾Ç³» ³ÈÇ¿¯ Ã¿È ÃÈ¾³¾Çώ¾Ç³» 
ÃÇ¿ �¯½¿. 

£¯¾³»³Ã 4.2: �¯´¸ »¼»½³Ç»»ώ¾ »»¾´ύ¾É¾ 

 £»»³¾ÏÇ¸Ç³ µ½φ¯¾»Ã¸Ã ÃÇ¿ �¯½¿ 
§³»ÃÇ¿ύ 

�³ύÃÉ¾³Ã ¨ 

�»Ä³¯¿ ©ύÇ¿Ã  

�³Ç¿¼»Ã»¯Ãµ»Ã  

�ύµ¼¼µÃ  
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�¸Ä³Ã¯³ ¨ 

�¾¿´¿Ã Ç¸Ã ÃÇ¯»½¸Ã Ç¸Ã »¯¼³ÃÃ³Ã ¨ 

£¼¸½½ύÄµÃ ¨ 

�»Ä³¯¿Ã ÈµÇÏÃ ¨ 

�³Ã»»¯Ã ÃÈÄ»³³»¯Ã ¨ 

£³³µÇώ¾µÃ »³» Ç»¿¾¿ÃÇώÃµ»Ã  

£µ ³ÈÇ¯ Ç¸ φ¯Ã¸ ¿ �¯½¿Ã »³¼µ¯Ç³» ¾³ ³¿»¿¼¿³¯Ãµ» Ç¿¾ ³¾Ç¯»ÇÈÃ¿ Ç¿È µ»¯ÃÇ¿Çµ »¼»½³Ç»»¿Ï 
»»¾´Ï¾¿È ³¯Ãµ» ½»³Ã Ãµ»Ä¯Ã ¤¿½¯É¾ �ÈÃ¯»µ»³Ã ÏÃÉÃ: 

• �¸½ÏÃ»³ ¥³µ¯³ 

• �µÇ³φ¿Ä¯Ã 

• ¥´¯Ç»¾¿» £ÏÄ¿» 
• �¾¯Ä³µ»³ 

• �Ç»Ä»³»¯Ã ¥Ã¿´¿½¯Ã 

• ¤¿ÈÄ»Ã½ÏÃ 

• �µÉÄ³¯³-�³Ã¿Ã¿¾¯³ 

•  »»¿ÃÈÃÇ¯½³Ç³ Ã³Ä¯»Ç»É¾ ·É¾ώ¾ 

� µÃ»¼¿³¯ ³ÈÇ¯ ¯³»¾µ ½µ »Ä»Ç¯Ä»¿ Ç¸ ÃÃ¿È´³»ÏÇ¸Ç¯ Ç¿ÈÃ ÃÇ¸¾ ¿½³¼¯ ¼µ»Ç¿ÈÄ³¯³ Ç¸Ã 
»¿»¾É¾¯³Ã. 

£Ç¿¾ Ã¯¾³»³ Ã¿È ³»¿¼¿È»µ¯ »³Ç³³Ä¯φ¿¾Ç³» ¿» Ã»»³¾¯Ã µÃ»ÃÇώÃµ»Ã ³¾¯ Ç¿½¯³ µÈÃ¯»µ»³Ã 
ÃÄ¿Ã³Ä½¿·Ï½µ¾µÃ ÃÇ¿¾ »¼»½³Ç»»Ï Ç³Ä³»Ç¯Ä³ Ç¿È �¯½¿È »³»ώÃ »³» ¸ ³¿»¿¼Ï³¸Ã¸ Ä¯Ã»¿È 
ÃÇ¸¾ µ»¯ÃÇ¿Çµ ÃµÄ¯ÃÇÉÃ¸ [38]. 
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£¯¾³»³Ã 4.3: �¾¯¼ÈÃ¸ �ÈÃ¯»µ»³Ã ¤¿½¯É¾ »³» �¿»¿¼Ï³¸Ã¸ ¤¯Ã»¿È 

 �Ã¿´¯»ÇµÃ �»Ä³¯¿ »³»Ä»»Ï φ³»¾Ï½µ¾¿ £»»³¾¯Ã µÃ»ÃÇώÃµ»Ã £¿»¿Ã/Ç» µÃ¸Äµ¯·µÇ³» �¿»¿¼Ï³¸Ã¸ ¤¯Ã»¿È 

£¼
¸»

ÈÃ
½Ï

Ã 

�¸½ÏÃ»³ ¥³µ¯³ 

�³ÏÃÉ¾³Ã 

➢ �¯¾³Ç¿» ³ÃÏ »³Ä´»¿³³³µ»³»¯Ã Ã³»¯Ãµ»Ã 

➢ �¿¯Ã¼ÉÃ¸ ½µÇ³´¿Ç»»ώ¾ »³» 
½¿¼ÈÃ½³Ç»»ώ¾ ³Ã»µ¾µ»ώ¾ 

➢ �µÇ³³¿¼¯ ÃÇ¿ÈÃ ÇÏÃ¿ÈÃ ³¼¼µÄ³»ώ¾ 

➢ �µÄ½»»Ï ÃÇÄµÃ 

�¼¿», ³¼¼¯ »ÈÄ¯ÉÃ Ç³ 
³Ä¯φ¸, Ç³ Ã³»´»¯, ¿» 
¸¼»»»É½¯¾¿», ¿» 
µÈÃ³»µ¯Ã ¿½¯´µÃ 
Ã¼¸»ÈÃ½¿Ï »³» ¿» 
µÄ³³·Ï½µ¾¿» Ãµ 
µ¿ÉÇµÄ»»¯ 
ÃµÄ»³¯¼¼¿¾Ç³ 

¥È¸¼Ï 

�¸Ä³Ã¯µÃ 

➢ �Ã»½³ »³» »³Ä´»¿³³³µ»³»¯Ã Ã³»¯Ãµ»Ã 

➢ £ÈÃÃώÄµÈÃ¸ »Ç¾¿ÃÇ¿»Çµ¯É¾ 

�¼¿» ¿» »¯Ç¿»»¿» ¯ 
µÄ³³·Ï½µ¾¿» ÃÇ¸¾ 
ÃµÄ»¿Ç¯ 

¨³½¸¼Ï 

�¾¿´¿Ã Ç¸Ã ÃÇ¯»½¸Ã Ç¸Ã 
»¯¼³ÃÃ³Ã  

➢ �Ã»½³ »³» ³¾³Ã¾µÈÃÇ»»¯Ã ³¼¼µÄ³¯µÃ 

➢ �Ã»¯¾µ»µÃ ½µÇ³´»´Ï½µ¾µÃ ³ÃÏ Ç¿ ¾µÄÏ 

�¼¿» ¿» »¯Ç¿»»¿» ¯ 
µÄ³³·Ï½µ¾¿» ÃÇ¸¾ 
ÃµÄ»¿Ç¯ 

¨³½¸¼Ï 

£¼¸½½ÏÄµÃ 

➢ ¤Ä³È½³Ç»Ã½¿¯ »³» »¯¾³Ç¿» 
➢ �Ã»¯¾µ»µÃ ½µÇ³´»´Ï½µ¾µÃ ½¯ÃÉ ¾µÄ¿Ï 

➢ �Ã»½³ »³» ³¾³Ã¾µÈÃÇ»»¯Ã ³¼¼µÄ³¯µÃ 

�¼¿» ¿» »¯Ç¿»»¿» ¯ 
µÄ³³·Ï½µ¾¿» ÃÇ¸¾ 
ÃµÄ»¿Ç¯ 

¨³½¸¼Ï 

¥Ã
¿´

¿½
¯Ã

 

�µÇ³φ¿Ä¯Ã 

�³ÏÃÉ¾³Ã 

➢ �³Ç³ÃÇÄ¿φ¯Ã Ãµ ¿´»»¯ »³» 
Ã»´¸Ä¿´Ä¿½»»¯ ´¯»ÇÈ³ 

➢ £Ä¿³¼¯½³Ç³ ÃÇ¸¾ Ã¿»ÏÇ¸Ç³ Ç¿È ³¯Ä³ 

➢ ¥È¸¼¯ »ÏÃÇ¸ ÃÈ¾Ç¯Ä¸Ã¸Ã 

�ÈÇ¿»»¾¸ÇÏ´Ä¿½¿», 
Ã»´¸ÄÏ´Ä¿½¿», 
»»¾¸Ç»»ÏÇ¸Ç³ Ç¿È 
Ã¼¸»ÈÃ½¿Ï, ´¸½ÏÃ»µÃ 
½µÇ³φ¿Ä¯Ã 

¨³½¸¼Ï 

�¸Ä³Ã¯µÃ 

➢ �ÈÃ»¿¼¯³ ÃÇ¸ ½µÇ³φ¿Ä¯ ¿³»É´ώ¾ 
È¼»»ώ¾ 

¥´¯Ç»¾³ »³¾¯¼»³, 
´»³Çµ¯Ä»Ã¸ È´¯ÇÉ¾ 

¨³½¸¼Ï 
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�¾¿´¿Ã Ç¸Ã ÃÇ¯»½¸Ã Ç¸Ã 
»¯¼³ÃÃ³Ã  

➢ �³Ç³ÃÇÄ¿φ¯Ã 

➢ £Ä¿³¼¯½³Ç³ ½µÇ³»¯¾¸Ã¸Ã ÃÇ»Ã 
Ã¼¸³µ¯ÃµÃ ÃµÄ»¿Ç¯Ã 

�ÈÇ¿»»¾¸ÇÏ´Ä¿½¿», 
Ã»´¸ÄÏ´Ä¿½¿», 
»»¾¸Ç»»ÏÇ¸Ç³ Ç¿È 
Ã¼¸»ÈÃ½¿Ï, ´¸½ÏÃ»µÃ 
½µÇ³φ¿Ä¯Ã 

�¯Ã¿ 

£¼¸½½ÏÄµÃ 

➢ �³Ç³ÃÇÄ¿φ¯Ã 

➢ £Ä¿³¼¯½³Ç³ ½µÇ³»¯¾¸Ã¸Ã ÃÇ»Ã 
Ã¼¸³µ¯ÃµÃ ÃµÄ»¿Ç¯Ã 

�ÈÇ¿»»¾¸ÇÏ´Ä¿½¿», 
Ã»´¸ÄÏ´Ä¿½¿», 
»»¾¸Ç»»ÏÇ¸Ç³ Ç¿È 
Ã¼¸»ÈÃ½¿Ï, ´¸½ÏÃ»µÃ 
½µÇ³φ¿Ä¯Ã 

�¯Ã¿ 

¥´¯Ç»¾¿» £ÏÄ¿» 

�³ÏÃÉ¾³Ã 

➢ ¥È¸¼ÏÇµÄ¸ ·¯Ç¸Ã¸ ¾µÄ¿Ï 

➢ £Ä¿³¼¯½³Ç³ ÃÇ¸¾ Ã¿»ÏÇ¸Ç³ Ç¿È ¾µÄ¿Ï 

➢ ¥È¸¼ÏÇµÄ³ »ÏÃÇ¸ ÃÈ¾Ç¯Ä¸Ã¸Ã 

�¸½ÏÃ»³ È³µ¯³, 
ÈÃ¿´¿½¯Ã ´»³Çµ¯Ä»Ã¸Ã 
È´¯ÇÉ¾ 

¥È¸¼Ï 

�¸Ä³Ã¯µÃ 

➢ �µ»ÈÈ´Ä¯³ 

➢ £Ä¿³¼¯½³Ç³ ÃÇ¸¾ Ã¿»ÏÇ¸Ç³ Ç¿È ¾µÄ¿Ï 

➢ ¥È¸¼ÏÇµÄ³ »ÏÃÇ¸ ÃÈ¾Ç¯Ä¸Ã¸Ã 

�¸½ÏÃ»³ È³µ¯³, 
ÈÃ¿´¿½¯Ã ´»³Çµ¯Ä»Ã¸Ã 

È´¯ÇÉ¾ 

¥È¸¼Ï 

�¾¿´¿Ã Ç¸Ã ÃÇ¯»½¸Ã Ç¸Ã 
»¯¼³ÃÃ³Ã  

➢ �È¿¸½¯¾¸ ³¼³ÇÏÇ¸Ç³ ÇÉ¾ ÈÃÏ³µ»É¾ 
È´¯ÇÉ¾ 

➢ �¯½³Ç³ ´»³Çµ¯Ä»Ã¸Ã È´¯ÇÉ¾ 

➢ �³Ç³ÃÇÄ¿φ¯Ã 

➢ £Ä¿³¼¯½³Ç³ ÃÇ¸¾ Ã¿»ÏÇ¸Ç³ Ç¿È ¾µÄ¿Ï 

➢ ¥È¸¼ÏÇµÄ³ »ÏÃÇ¸ ÃÈ¾Ç¯Ä¸Ã¸Ã  

�¸½ÏÃ»³ È³µ¯³, 
ÈÃ¿´¿½¯Ã ´»³Çµ¯Ä»Ã¸Ã 

È´¯ÇÉ¾ 

¨³½¸¼Ï 

£¼¸½½ÏÄµÃ 

➢ £Ä¿³¼¯½³Ç³ ÃÇ¸¾ Ã¿»ÏÇ¸Ç³ Ç¿È ¾µÄ¿Ï 

➢ �¯½³Ç³ ´»³Çµ¯Ä»Ã¸Ã Ç¿È ¾µÄ¿Ï 

➢ �³Ç³ÃÇÄ¿φ¯Ã 

➢ ¥È¸¼¯ »ÏÃÇ¸ ÃÈ¾Ç¯Ä¸Ã¸Ã 

�¸½ÏÃ»³ È³µ¯³, 
ÈÃ¿´¿½¯Ã ´»³Çµ¯Ä»Ã¸Ã 

È´¯ÇÉ¾ 

¨³½¸¼Ï 
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�¾¯Ä³µ»³ 

�³ÏÃÉ¾³Ã 

➢ �µÇ³³¿¼¯ ÃÇ¸¾ ·¯Ç¸Ã¸ »³» Ç¸¾ ³»Ç½¯ 
Ç¸Ã ¸¼µ»ÇÄ»»¯Ã µ¾¯Ä³µ»³Ã 

➢ �³Ç³ÃÇÄ¿φ¯Ã 

➢ £Ä¿³¼¯½³Ç³ ÃÇ¸ ÈÏ¿¸ 

➢ �µ¯ÉÃ¸ Ç¸Ã ³ÃÏ´¿Ã¸Ã ÇÉ¾ ÃÈ½³³Ç»»ώ¾ 
µÄ³¿ÃÇ³Ã¯É¾ Ã³Ä³³É³¯Ã µ¾¯Ä³µ»³Ã »³» 
Ç¿È ´»»ÇÏ¿È ´»³¾¿½¯Ã 

➢ ¥È¸¼ÏÇµÄ³ »ÏÃÇ¸ ÃÈ¾Ç¯Ä¸Ã¸Ã 

£È½³³Ç»»¯ µÄ³¿ÃÇ¯Ã»³ 
Ã³Ä³³É³¯Ã µ¾¯Ä³µ»³Ã, 
Ã¯Ä¿Ç¿» »³» 
»³Ç³¾³¼ÉÇ¯Ã 
¸¼µ»ÇÄ»Ã½¿Ï 

�¯Ã¿ 

�¸Ä³Ã¯µÃ 

➢ �µÇ³³¿¼¯ ÇÉ¾ ½¿Ç¯³É¾ ÃÄ¿Ãφ¿Ä¯Ã »³» 
·¯Ç¸Ã¸Ã µ¾¯Ä³µ»³Ã 

➢ ¥È¸¼ÏÇµÄ³ »ÏÃÇ¸ ÃÈ¾Ç¯Ä¸Ã¸Ã 

➢ £Ä¿³¼¯½³Ç³ ÃÇ¸ ÈÏ¿¸ 

£È½³³Ç»»¯ µÄ³¿ÃÇ¯Ã»³ 
Ã³Ä³³É³¯Ã µ¾¯Ä³µ»³Ã, 
Ã¯Ä¿Ç¿» »³» 
»³Ç³¾³¼ÉÇ¯Ã 
¸¼µ»ÇÄ»Ã½¿Ï 

¨³½¸¼Ï 

�¾¿´¿Ã Ç¸Ã ÃÇ¯»½¸Ã Ç¸Ã 
»¯¼³ÃÃ³Ã  

➢ �³Ç³ÃÇÄ¿φ¯Ã 

➢ �µ»Ç¿ÈÄ³»»¯Ã ´ÈÃ»¿¼¯µÃ 

➢ ¥È¸¼ÏÇµÄ³ »ÏÃÇ¸ ÃÈ¾Ç¯Ä¸Ã¸Ã 

�¼µÃ ¿» ÈÃ¿´¿½¯Ã 
Ã³Ä³³É³¯Ã, 
½µÇ³φ¿Ä¯Ã »³» 
´»³¾¿½¯Ã ¸¼µ»ÇÄ»»¯Ã 
µ¾¯Ä³µ»³Ã ÃÇ»Ã 
Ã¼¸³µ¯ÃµÃ ÃµÄ»¿Ç¯Ã 

¨³½¸¼Ï 

£¼¸½½ÏÄµÃ 

➢ �³Ç³ÃÇÄ¿φ¯Ã 

➢ �µ»Ç¿ÈÄ³»»¯Ã ´ÈÃ»¿¼¯µÃ 

➢ ¥È¸¼ÏÇµÄ³ »ÏÃÇ¸ ÃÈ¾Ç¯Ä¸Ã¸Ã 

�¼µÃ ¿» ÈÃ¿´¿½¯Ã 
Ã³Ä³³É³¯Ã, 
½µÇ³φ¿Ä¯Ã »³» 
´»³¾¿½¯Ã ¸¼µ»ÇÄ»»¯Ã 
µ¾¯Ä³µ»³Ã ÃÇ»Ã 
Ã¼¸³µ¯ÃµÃ ÃµÄ»¿Ç¯Ã 

¨³½¸¼Ï 
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�Ç
»Ä

»³
»¯

Ã ¥
Ã¿

´¿
½¯

Ã 

�Ç»Ä»³»¯Ã 
¥Ã¿´¿½¯Ã 

�³ÏÃÉ¾³Ã 

➢ �³Ç³ÃÇÄ¿φ¯Ã ÃÇ¿ Ã»ÈÄÏ´µ½³ 

➢ �È¿¸½¯¾µÃ ³¾¯³»µÃ ³»³ ÈÏ¿¸ 

➢ ¥È¸¼¯ »ÏÃÇ¸ ÃÈ¾Ç¯Ä¸Ã¸Ã 

➢ §³»¾Ï½µ¾¿ Ç¸Ã ³ÃÇ»»¯Ã »µÄ½»»¯Ã 
¾¸Ã¯´³Ã 

�¼µÃ ¿» »Ç»Ä»³»¯Ã 
ÈÃ¿´¿½¯Ã 

¨³½¸¼Ï 

�¸Ä³Ã¯µÃ 
➢ ¥È¸¼ÏÇµÄ¸ ·¯Ç¸Ã¸ ¾µÄ¿Ï �¼µÃ ¿» »Ç»Ä»³»¯Ã 

ÈÃ¿´¿½¯Ã 
¨³½¸¼Ï 

�¾¿´¿Ã Ç¸Ã ÃÇ¯»½¸Ã Ç¸Ã 
»¯¼³ÃÃ³Ã  

➢ �»ÇµÇ³½¯¾µÃ ·¸½»¯Ã 

➢ £¼¸½½ÏÄµÃ Ãµ »Ç¯Ä»³ 

�¼µÃ ¿» »Ç»Ä»³»¯Ã 
ÈÃ¿´¿½¯Ã �¯Ã¿ 

£¼¸½½ÏÄµÃ 

➢ �³Ç³ÃÇÄ¿φ¯Ã 

➢ ¥È¸¼¯ »ÏÃÇ¸ ÃÈ¾Ç¯Ä¸Ã¸Ã 

�¼µÃ ¿» »Ç»Ä»³»¯Ã 
ÈÃ¿´¿½¯Ã ÃÇ»Ã 
Ã¼¸³µ¯ÃµÃ ÃµÄ»¿Ç¯Ã 

�¯Ã¿ 

 »
»¿

¾¿
½¯

³ 

¤¿ÈÄ»Ã½ÏÃ 

�³ÏÃÉ¾³Ã 

➢ �È¿¸½¯¾¸ ·¯Ç¸Ã¸ ³»³ ÈÏ¿¸ 

➢ �µ»É½¯¾µÃ Ç¿ÈÄ»ÃÇ»»¯Ã µ»ÃÄ¿¯Ã »³Ç¯ Ç»Ã 
µÃ¸Äµ³·Ï½µ¾µÃ ÃµÄ»Ï´¿ÈÃ 

➢ ¥È¸¼ÏÇµÄ¸ ·¯Ç¸Ã¸ ¾µÄ¿Ï 

¤¿ÈÄ¯ÃÇµÃ, ¤¿ÈÄ»ÃÇ»»¯Ã 
ÈÃ¿´¿½¯Ã, Ç¿ÈÄ»ÃÇ»»¯ 
¿»»¿¾¿½¯³ 

¥È¸¼Ï 

�¸Ä³Ã¯µÃ 

➢ �È¿¸½¯¾¸ Ã¯µÃ¸ ÃÇ¿ÈÃ È´¯Ç»¾¿ÈÃ 
ÃÏÄ¿ÈÃ, ·¸Ç¯½³Ç³ »¼»½³»¿Ï½µ¾¸Ã 
¼µ»ÈÈ´Ä¯³Ã 

➢ �È¿¸½¯¾³ »ÏÃÇ¸ Ã³Ä¿Ç¯Ã ¾µÄ¿Ï  

¤¿ÈÄ¯ÃÇµÃ, ¤¿ÈÄ»ÃÇ»»¯Ã 
ÈÃ¿´¿½¯Ã 

¥È¸¼Ï 

�¾¿´¿Ã Ç¸Ã ÃÇ¯»½¸Ã Ç¸Ã 
»¯¼³ÃÃ³Ã  

➢ �³Ç³ÃÇÄ¿φ¯Ã Ãµ Ç¿ÈÄ»ÃÇ»»¯Ã ÈÃ¿´¿½¯Ã 
Ã¿È ³Ä¯Ã»¿¾Ç³» »ÈÄ¯ÉÃ ÃÇ»Ã Ã³Ä¯»Ç»µÃ 
ÃµÄ»¿Ç¯Ã 

¤¿ÈÄ¯ÃÇµÃ, ¤¿ÈÄ»ÃÇ»»¯Ã 
ÈÃ¿´¿½¯Ã �¯Ã¿ 

£¼¸½½ÏÄµÃ ➢ �³Ç³ÃÇÄ¿φ¯Ã Ãµ Ç¿ÈÄ»ÃÇ»»¯Ã ÈÃ¿´¿½¯Ã ¤¿ÈÄ¯ÃÇµÃ, ¤¿ÈÄ»ÃÇ»»¯Ã �¯Ã¿ 
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»³» ÃÈ¾³φ¯ »ÏÃÇ¸ µÃ»Ã»µÈ¯Ã ÈÃ¿´¿½¯Ã 

�µÉÄ³¯³-

�³Ã¿Ã¿¾¯³ 

�³ÏÃÉ¾³Ã 

➢ �µÇ³³¿¼¯Ã Ç¿È »Ï»¼¿È ³¾¯ÃÇÈ¿¸Ã 

➢ �¸½¯µÃ/³Ãώ¼µ»µÃ Ãµ Ã¿´µ»¯Ã 

➢ �Ãώ¼µ»µÃ »¿Ã³´»ώ¾ »³» µÃ»ÃÇώÃµ»Ã 
ÃÇ¸¾ È³µ¯³ 

➢ ¨³½¸¼ÏÇµÄµÃ ³Ã¿´ÏÃµ»Ã ÃÇ»Ã Ã¿´µ»¯Ã 

�Ç¸¾¿ÇÄÏφ¿», 
�»¿½¸Ç³¾¯³ ÇÄ¿φ¯½É¾, 
�³Ç³¾³¼ÉÇ¯Ã 

¥È¸¼Ï 

�¸Ä³Ã¯µÃ 

➢ �¸½¯µÃ/³Ãώ¼µ»µÃ Ãµ Ã¿´µ»¯Ã 

➢ ¨³½¸¼ÏÇµÄµÃ ³Ã¿´ÏÃµ»Ã ÃÇ»Ã 
»³¼¼»¯Ä³µ»µÃ 

➢ �Ãώ¼µ»µÃ »¿Ã³´»ώ¾ »³» µÃ»ÃÇώÃµ»Ã 
ÃÇ¸¾ È³µ¯³ 

➢ ¥Ã¿³¯»½»Ã¸ Ç¿È µ´¯φ¿ÈÃ 

�Ç¸¾¿ÇÄÏφ¿», 
�»¿½¸Ç³¾¯³ ÇÄ¿φ¯½É¾, 
�³Ç³¾³¼ÉÇ¯Ã 

¥È¸¼Ï 

�¾¿´¿Ã Ç¸Ã ÃÇ¯»½¸Ã Ç¸Ã 
»¯¼³ÃÃ³Ã  

➢ �¸½¯µÃ ¯ ³Ãώ¼µ»³ ÃÈ³»¿½»´¯Ã »¿¾Ç¯ Ãµ 
Ã³Ä¯»Ç»µÃ ÃµÄ»¿Ç¯Ã 

➢ � ³È¿¸½¯¾¸ ³¼³ÇÏÇ¸Ç³ Ç¿È ¾µÄ¿Ï »³ 
¯Çµ» ÉÃ ³Ã¿Ç¯¼µÃ½³ Ç¸¾ 
½³»Ä¿ÃÄÏ»µÃ½¸ »³Ç³ÃÇÄ¿φ¯ ÇÉ¾ 
ÈÃ³ÄÇ¿ÈÃώ¾ »³¼¼»µÄ³µ»ώ¾ 

➢ �Ãώ¼µ»³ ³Ï¾»½É¾ µ´³φώ¾ »¿¾Ç¯ ÃÇ»Ã 
Ã³Ä¯»Ç»µÃ ÃµÄ»¿Ç¯Ã 

�Ç¸¾¿ÇÄÏφ¿», 
�»¿½¸Ç³¾¯³ ÇÄ¿φ¯½É¾, 
�³Ç³¾³¼ÉÇ¯Ã 

¨³½¸¼Ï 

£¼¸½½ÏÄµÃ 

➢ �¸½¯µÃ/³Ãώ¼µ»³ Ã¿´µ»¯Ã ÃÇ»Ã Ã¼¸³µ¯ÃµÃ 
ÃµÄ»¿Ç¯Ã 

➢ �Ãώ¼µ»µÃ »¿Ã³´»ώ¾ 

�Ç¸¾¿ÇÄÏφ¿», 
�»¿½¸Ç³¾¯³ ÇÄ¿φ¯½É¾, 
�³Ç³¾³¼ÉÇ¯Ã 

�¯Ã¿ 

�»
¿Ã

¿»
»»

¼
ÏÇ

¸Ç ³  »»¿ÃÈÃÇ¯½³Ç³ 
Ã³Ä³»Ç¯É¾ �³ÏÃÉ¾³Ã 

➢ �µÇ³¾¯ÃÇµÈÃ¸ µ»´ώ¾ ³ÃÏ 
Ã³Ä³»³¼¯ÃÃ»µÃ ÃµÄ»¿Ç¯Ã Ãµ ÈÈ¸¼ÏÇµÄ³ 

 »»¿ÃÏÃÇ¸½³, 
�»¿½¸Ç³¾¯³ ³¼»µ¯³Ã, �¯Ã¿ 
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·É¾ώ¾ ÈÈÏ½µÇÄ³ 

➢ �µ¯ÉÃ¸ Ç¿È µÈ¯¼ÉÇ¿È ³¼»µÈÇ»»¿Ï 
³Ã¿»¯½³Ç¿Ã 

➢ �µÇ³³¿¼¯ Ãµ Ç¼ÉÄ¯´³ »³» Ã³¾¯´³, ¾¯³ 
»³» ÇÉÄ¿»³Ç³»Ç¸Ç»»¯ µ¯´¸ 

�³Ç³¾³¼ÉÇ¯Ã 

�¸Ä³Ã¯µÃ 

➢ �¾¿´¿Ã Ç¸Ã ³¼½ÈÄÏÇ¸Ç³Ã ÇÉ¾ 
Ã³Ä³»Ç¯É¾ È´¯ÇÉ¾ 

➢ �¿³φ¯¾»Ã¸ µ»´ώ¾ 

➢ �µÇ³³¿¼¯ Ãµ Ç¼ÉÄ¯´³ »³» Ã³¾¯´³, ¾¯³ 
»³» ÇÉÄ¿»³Ç³»Ç¸Ç»»¯ µ¯´¸ 

 »»¿ÃÏÃÇ¸½³ ¨³½¸¼Ï 

�¾¿´¿Ã Ç¸Ã ÃÇ¯»½¸Ã Ç¸Ã 
»¯¼³ÃÃ³Ã  

➢ �µÇ³ÇÏÃ»Ã¸ Ã³Ä¯»Ç»É¾ Ãµ´»¯´É¾ »³» 
È³Ä¿ÇÏÃÉ¾ »³» ½µ¯ÉÃ¸ ¿Ä»Ã½¯¾É¾ 
µ»´ώ¾ È³Ä»ώ¾ 

➢ �¼¯ÇÉÃ¸ ÇÉ¾ µÃ»φ³¾µ»³»ώ¾ »³» 
ÈÃ¿³µ¯É¾ È´¯ÇÉ¾ 

 »»¿ÃÏÃÇ¸½³, 
�»¿½¸Ç³¾¯³ ³¼»µ¯³Ã, 
�³Ç³¾³¼ÉÇ¯Ã 

�¯Ã¿ 

£¼¸½½ÏÄµÃ 

➢ �¿³φ¯¾»Ã¸ µ»´ώ¾ 

➢ �µÇ³³¿¼¯ Ãµ Ç¼ÉÄ¯´³ »³» Ã³¾¯´³, ¾¯³ 
»³» ÇÉÄ¿»³Ç³»Ç¸Ç»»¯ µ¯´¸ 

 »»¿ÃÏÃÇ¸½³ ¨³½¸¼Ï 
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4.7 �Ä¯Ãµ»Ã ÃÄ¿Ã³Ä½¿³¯Ã 

  �¯½¿Ã, ¯Ç¿¾Ç³Ã ³¾³¼ÏÃµ» »³» ³¿»¿¼¿³¯Ãµ» Ç¸¾ ÇÄÉÇÏÇ¸Ç³ »³» Ç¿ Ä¯Ã»¿, »³ ÃÄ¯Ãµ» ÃÇ¸ 
ÃÈ¾¯Çµ»³ ¾³ ³¾³ÃÇÏ¿µ» ¯¾³ ÃÏ¾¿¼¿ ´Ä¯ÃµÉ¾ ³»³ Ç¸¾ ³¾Ç»½µÇώÃ»Ã¸ Ç¸Ã ¯´¸ ÈÃ¯ÄÇ¿ÈÃ³Ã 
»³Ç¯ÃÇ³Ã¸Ã. £Ç¿ÈÃ Ã³Ä³»¯ÇÉ Ã¯¾³»µÃ Ã³Ä¿ÈÃ»¯·µÇ³» ¯¾³ ÃÏ¾¿¼¿ ´Ä¯ÃµÉ¾ ÃÄ¿Ã³Ä½¿³¯Ã 

(³³Ã»Ã½¯¾µÃ ÃÇ¸ ´»µ»¾¯ ³»³¼»¿³Ä³φ¯³ »³» Ãµ ÃÄ³»Ç»»¯Ã Ã¿È ¯Ç¿È¾ ¯´¸ µφ³Ä½¿Ã»µ¯ 
µÃ»φ¯Ä¿¾Ç³Ã »»³¾¿Ã¿»¸Ç»»¯ ³Ã¿Çµ¼¯Ã½³Ç³) ³»³ Ã¯¾Çµ ³³Ã»»¿ÏÃ Ç¿½µ¯Ã: Ç»Ã ÈÃ¿´¿½¯Ã, Ç¸ 
´¸½ÏÃ»³ È³µ¯³, Ç³ »Ç¯Ä»³, Ç¸¾ ¿»»¿¾¿½¯³ »³» Ç¸ ³»¿Ã¿»»»¼ÏÇ¸Ç³. 

�»³ »¯»µ ¯¾³¾ ³ÃÏ Ç¿ÈÃ Ã¯¾Çµ ³³Ã»»¿ÏÃ Ç¿½µ¯Ã ÃÄ³³½³Ç¿Ã¿»µ¯Ç³» ÃµÄ³»Ç¯ÄÉ ´»³ÇÉÄ»Ã½ÏÃ 
ÇÉ¾ ´Ä¯ÃµÉ¾: 

• £ÇÄ³Ç¸³»»¯Ã ´Ä¯Ãµ»Ã. �φ¿Ä¿Ï¾ Ç¿¾ ÃÄ¿³Ä³½½³Ç»Ã½Ï »³» Ç»Ã Ã¿¼»Ç»»¯Ã Ã¿È »³ 
ÇÄ¸Ã»½¿Ã¿»¸»¿Ï¾ »³» »³ ³Ã¿Çµ¼¯Ã¿È¾ ³¯Ã¸ ³»³ Ç»Ã µÃ»»µ¯½µ¾µÃ ´Ä¯Ãµ»Ã. 

• �Ä¯Ãµ»Ã ¯³»³»Ä¸Ã µ¾¸½¯ÄÉÃ¸Ã. �φ¿Ä¿Ï¾ Ç¸¾ µ¾¸½¯ÄÉÃ¸ ÇÉ¾ Ã¿¼»Çώ¾ ³»³ ³»Ä³¯³ 
»³»Ä»»¯ φ³»¾Ï½µ¾³ ¯ ¯¼¼¿ÈÃ µÃ»»µ¯½µ¾¿ÈÃ »»¾´Ï¾¿ÈÃ (Ã¼¸½½ÏÄµÃ, ÈÈ¸¼¯Ã 
»µÄ½¿»Ä³Ã¯µÃ »¿».). 

• �Ä¯Ãµ»Ã µ»Ã³¯´µÈÃ¸Ã/µÈ³»Ã»¸Ç¿Ã¿¯¸Ã¸Ã. �φ¿Ä¿Ï¾ Ç¸¾ µ»Ã³¯´µÈÃ¸ »³» 
µÈ³»Ã»¸Ç¿Ã¿¯¸Ã¸ ÇÉ¾ Ã¿¼»Çώ¾ ³»³ ÃÈ³»µ»Ä»½¯¾¿ÈÃ »»¾´Ï¾¿ÈÃ ½µ Ç¿ÈÃ ¿Ã¿¯¿ÈÃ ¯ÄÇµÇ³» 
³¾Ç»½¯ÇÉÃ¿Ã ¿ �¯½¿Ã »³» ³Ã³»Ç¿Ï¾ Ç¸ ÃÈ¾µÄ³³Ã¯³ ÇÉ¾ Ã¿¼»Çώ¾. 

• ¤µÇ¾»»¯Ã ´Ä¯Ãµ»Ã. �φ¿Ä¿Ï¾ Ç»Ã Ã³Äµ½³¯Ãµ»Ã ÃÇ»Ã ÈÃ¿´¿½¯Ã »³»ώÃ »³» ÃÇ¿¾ µ¿¿Ã¼»Ã½Ï 
ÃÄ¿Ã ³Ã¿φÈ³¯¾ µ¾´µÇÏ½µ¾É¾ ÃÄ¿³¼¸½¯ÇÉ¾ ¼Ï³É ³»Ä³¯É¾ »³»Ä»»ώ¾ ÃÈ¾»¸»ώ¾. 

4.7.1 �Ä¯Ãµ»Ã ÃÇ»Ã ÈÃ¿´¿½¯Ã 

 » ½µÇ³φ¿Ä»»¯Ã ´¿½¯Ã, ÏÃÉÃ ³¯φÈÄµÃ, ¿´»»¯ Ç½¯½³Ç³, ¼»½¯¾»³, ³µÄ¿´ÄÏ½»³, µ¾´¯ÇµÇ³» ¾³ 
³¼¼¿»É»¿Ï¾ Ãµ ½µ³¯¼¿ ³³»½Ï ¯ »³» ¾³ »³Ç³ÃÇÄ³φ¿Ï¾ ¿¼¿ÃÇµÄώÃ ³ÃÏ Ç»Ã µÃ»ÃÇώÃµ»Ã Ç¸Ã 
»¼»½³Ç»»¯Ã ³¼¼³³¯Ã ¼Ï³É ÇÉ¾ Ã¼¸½½ÈÄώ¾, ÇÉ¾ ³ÃÈ¾¯»»ÃÇ³ ÈÈ¸¼ώ¾ »³» Ç³½¸¼ώ¾ 
»µÄ½¿»Ä³Ã»ώ¾, ÇÉ¾ ¯¾Ç¿¾É¾ ³Ä¿Ç¿ÃÇώÃµÉ¾ »¿». »´»³¯ÇµÄ³ Ãµ Ã³Ä¯»Ç»µÃ ÃµÄ»¿Ç¯Ã. 
£Ä¿»µ»½¯¾¿È ¾³ ÃµÄ»¿Ä»ÃÇ¿Ï¾ ¿» µÃ»ÃÇώÃµ»Ã Ç¸Ã »¼»½³Ç»»¯Ã ³¼¼³³¯Ã ÃÇ»Ã ÈÃ¿´¿½¯Ã Ç¿È 
�¯½¿È Ã³Ä¿ÈÃ»¯·¿¾Ç³» ¿» Ã³Ä³»¯ÇÉ ´Ä¯Ãµ»Ã: 

£¯¾³»³Ã 4.4: �Ä¯Ãµ»Ã £Ä¿Ã³Ä½¿³¯Ã ÃÇ»Ã ÈÃ¿´¿½¯Ã 

�¯´¿Ã £µÄ»³Ä³φ¯ �Ä¯Ã¸Ã 

£ÇÄ³Ç¸³»»¯Ã 

£Ç¯´»¿ ´»³Çµ¯Ä»Ã¸Ã È´¯ÇÉ¾ 

�¾¯ÃÇÈ¿¸ ÃÈÃÇ¯½³Ç¿Ã ÃÄÏ³¼µÈ¸Ã ³¼¼³³ώ¾ 
ÃÇ¸¾ Ã³Ä¿Ç¯ Ç¸Ã ¸¼µ»ÇÄ»»¯Ã µ¾¯Ä³µ»³Ã ³ÃÏ 
Ç»Ã Ç¿Ã»»¯Ã �£� 

�³»³»Ä¸Ã µ¾¸½¯ÄÉÃ¸Ã 
�¾¸½¯ÄÉÃ¸ Ãµ ÃµÄ¯ÃÇÉÃ¸ Ã¿È ½¯³ ÈÃ¿´¿½¯ 
¯Çµ» ÈÃ¿ÃÇµ¯ ³¼¯³µÃ 

�»Ã³¯´µÈÃ¸Ã/�È³»Ã»¸Ç¿Ã¿¯¸Ã¸Ã 
�¾¯ÃÇÈ¿¸ ÃÄ¿³Ä³½½¯ÇÉ¾ »³» ¿´¸³»ώ¾ 
µÈ³»Ã»¸Ç¿Ã¿¯¸Ã¸Ã Ã¿¼»Çώ¾ 

¤µÇ¾»»¯Ã �³»³Ç¯ÃÇ³Ã¸ ³¾Ç»Ã¼¸½½ÈÄ»»ώ¾ ÃÈÃÇ¸½¯ÇÉ¾ 
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£Çµ´»³Ã½ÏÃ ³¾Ç»Ã¼¸½½ÈÄ»»ώ¾ ·É¾ώ¾ 

£Ç¯´»¿ ´»³Çµ¯Ä»Ã¸Ã È´¯ÇÉ¾ 

� ³¾³½µ¾Ï½µ¾¸ ½µ¯ÉÃ¸ ÇÉ¾ ³Ä¿Ç¿ÃÇώÃµÉ¾ »³» ¸ ³Ï¿¸Ã¸ Ç¸Ã µ¿¯Ç½»Ã¸Ã ÇÉ¾ È´¯Ç»¾É¾ 
ÃÏÄÉ¾ (¼Ï³É ³Ï¿¸Ã¸Ã Ç¸Ã »µÄ½¿»Ä³Ã¯³Ã) »³ ¯Çµ» ÉÃ ³Ã¿Ç¯¼µÃ½³ Ç¸ ½µ¯ÉÃ¸ ÇÉ¾ 
³Ã¿»µ½¯ÇÉ¾ ÇÉ¾ µÃ»φ³¾µ»³»ώ¾ »³» ÇÉ¾ ÈÃÏ³µ»É¾ È´¯ÇÉ¾. �»³ Ç¿ ¼Ï³¿ ³ÈÇÏ ¸ µ»ÃÏ¾¸Ã¸ 
µ¾ÏÃ ÃÇµ´¯¿È ³»³ Ç¸ ´»³Çµ¯Ä»Ã¸ ÇÉ¾ ÃÈÃÇ¸½¯ÇÉ¾ Ï´ÄµÈÃ¸Ã Ã¿È »³ ÃµÄ»¼³½³¯¾µ» ½¯ÇÄ³ 
ÏÃÉÃ ¿ µ¾Ç¿Ã»Ã½ÏÃ ´»³ÄÄ¿ώ¾ »³» ¸ ¯½µÃ¸ µ»´¿Ã¿¯¸Ã¸ ÇÉ¾ ÈÃµÈ»Ï¾É¾, Ç³»Ç»»¯ ÃÈ¾Ç¯Ä¸Ã¸ 
»³» Ã¿¼¼¯ ¯¼¼³, »Ä¯¾µÇ³» ³Ã¿¼ÏÇÉÃ ³Ã³Ä³¯Ç¸Ç¸. 

�¾¯ÃÇÈ¿¸ ÃÈÃÇ¯½³Ç¿Ã ÃÄÏ³¼µÈ¸Ã ³¼¼³³ώ¾ ÃÇ¸¾ Ã³Ä¿Ç¯ Ç¸Ã ¸¼µ»ÇÄ»»¯Ã µ¾¯Ä³µ»³Ã ³ÃÏ 
Ç»Ã Ç¿Ã»»¯Ã �£� 

£¸½³¾Ç»»Ï Ã¿Ã¿ÃÇÏ Ç¸Ã »³Ç³¾³¼»Ã»Ï½µ¾¸Ã ¸¼µ»ÇÄ»»¯Ã µ¾¯Ä³µ»³Ã ÃÇ¿ �¯½¿ ÃÄ¿¯ÄÇµÇ³» ³ÃÏ 
�¾³¾µώÃ»½µÃ £¸³¯Ã. ¤³ ³»Ä³¯³ »³»Ä»»¯ φ³»¾Ï½µ¾³ µ¾´µÇ¿½¯¾ÉÃ ¾³ ÃÄ¿»³¼¯Ã¿È¾ Ã¿³³Ä¯Ã 
´ÈÃ¼µ»Ç¿ÈÄ³¯µÃ ÃÇ¿¾ µ¾µÄ³µ»³»Ï µφ¿´»³Ã½Ï Ã¿È Ã»»³¾Ï ¾³ ¿´¸³¯Ã¿È¾ Ãµ Ã¸½³¾Ç»»¯ 
ÃÄ¿³¼¯½³Ç³ ÃÇ¸¾ ÃµÄ»¿Ç¯ (Ã.Ç. ³Ã»µ¾µ¯Ã Ã¿È ·¿È¾ ÃÇ³ ÃÃ¯Ç»³ Ç¿ÈÃ ½µ ½¸Ç³¾»»¯ »³ÇÄ»»¯ 
ÈÃ¿ÃÇ¯Ä»¿¸).¤¿ ÃÏÃÇ¸½³ ÃÄÏ³¼µÈ¸Ã ³Ã¿Ã»¿Ãµ¯ ÃÇ¸¾ ÃÄÏ³¼µÈ¸ Ç¸Ã Ã»»³¾ÏÇ¸Ç³Ã 
µ½φ¯¾»Ã¸Ã ³ÈÇώ¾ ÇÉ¾ ´ÈÃ¼µ»Ç¿ÈÄ³»ώ¾ ½µ Ç¿ �¯½¿ ¾³ »³¼µ¯Ç³» ¾³ ÃÇµ´»¯Ãµ» µ¾¯Ä³µ»µÃ ³»³ 
³Ã¿ÇÄ¿Ã¯ ÇÉ¾ ÃÈ½³¯¾ÇÉ¾. 

�¾¸½¯ÄÉÃ¸ Ãµ ÃµÄ¯ÃÇÉÃ¸ Ã¿È ½¯³ ÈÃ¿´¿½¯ ¯Çµ» ÈÃ¿ÃÇµ¯ ³¼¯³µÃ 

¤³ ÃÈÃÇ¯½³Ç³ ÃÄÏ³¼µÈ¸Ã »³» ¯³»³»Ä¸Ã ÃÄ¿µ»´¿Ã¿¯¸Ã¸Ã ³Ã¿Çµ¼¿Ï¾ Ã¸½³¾Ç»»Ï »¿½½¯Ç» Ç¸Ã 
ÃÄ¿ÃÇ³Ã¯³Ã ÇÉ¾ Ã¿¼»Çώ¾ ³¼¼¯ »³» ÇÉ¾ ÈÃ¿´¿½ώ¾ Ã¸½³¾Ç»»¯Ã ¿»»¿¾¿½»»¯Ã ³¿¯³Ã. �µ Ç¸¾ 
³Ï¿¸Ã¸ ÇÉ¾ ³»Ä³¯É¾ »³»Ä»»ώ¾ φ³»¾¿½¯¾É¾, »Ä¯¾µÇ³» ³Ã³Ä³¯Ç¸Ç¸ ¸ ´È¾³ÇÏÇ¸Ç³ ÃÄÏ³¼µÈ¸Ã 
Ç¸Ã µ»´¯¼ÉÃ¯Ã Ç¿ÈÃ »³» ¸ ÃÄ¿µÇ¿»½³Ã¯³ ÇÉ¾ Ã¿¼»Çώ¾ ÇÏÃ¿ ³»³ Ç¸¾ ³Ãφ¯¼µ»¯ Ç¿ÈÃ, ½µ Ç¸¾ 
³Ã¿½¯»ÄÈ¾Ã¯ Ç¿ÈÃ ³ÃÏ Ç»Ã µ³»³Ç³ÃÇ¯Ãµ»Ã ÃÇ»Ã ¿Ã¿¯µÃ ¯Ç¿È¾ ÃÄ¿»¼¸»µ¯ ÇÈÇÏ¾ ³¼¯³µÃ, ³¼¼¯ 
ÏÃ¿ »³» ³»³ Ç¸¾ ÃÄ¿ÃÇ³Ã¯³ Ã¸½³¾Ç»»ώ¾ ÈÃ¿´¿½ώ¾ ¼³½³¯¾¿¾Ç³Ã Ç³ »³Ç¯¼¼¸¼³ ½¯ÇÄ³. 

�¾¯ÃÇÈ¿¸ ÃÄ¿³Ä³½½¯ÇÉ¾ »³» ¿´¸³»ώ¾ µÈ³»Ã»¸Ç¿Ã¿¯¸Ã¸Ã Ã¿¼»Çώ¾ 

£Ç¿ Ã¼³¯Ã»¿ ÇÉ¾ ´Ä¯ÃµÉ¾ Ç¿È ÃÄ¿¸³¿Ï½µ¾¿È »µφ³¼³¯¿È, ¿ �¯½¿Ã ÃÄÏ»µ»Ç³» ¾³ È¼¿Ã¿»¯Ãµ» 
Ã¿¼È¯Ä»»½µÃ ´Ä³ÃÇ¸Ä»ÏÇ¸ÇµÃ µÈ³»Ã»¸Ç¿Ã¿¯¸Ã¸Ã ³»³ Ç¿ÈÃ Ã¿¼¯ÇµÃ, ÃÄ¿»µ»½¯¾¿È ¾³ Ç¿ÈÃ 
µ¾¸½µÄώÃµ» ÃÇµÇ»»¯ ½µ Ç¿ÈÃ ÇÄÏÃ¿ÈÃ µ¿¿»»¿¾Ï½¸Ã¸Ã µ¾¯Ä³µ»³Ã.  » ´Ä³ÃÇ¸Ä»ÏÇ¸ÇµÃ ³ÈÇ¯Ã 
»³ ½Ã¿Ä¿ÏÃ³¾ ¾³ µ¾»ÃÇÈ»¿Ï¾ ÃµÄ³»Ç¯ÄÉ, ³»³ Ã³Ä¯´µ»³½³ ½µ ÃÈ½³¿È¼¯Ã µ¿¿»»¿¾Ï½¸Ã¸Ã 
¾µÄ¿Ï µ»´»»¯ Ãµ ÃµÄ¯¿´¿ »³ÏÃÉ¾³, ¿¸Ä³Ã¯³Ã ¯ ¯¼¼É¾ ³»Ä³¯É¾ »³»Ä»»ώ¾ φ³»¾¿½¯¾É¾ Ã¿È 
³Ã³»Ç¿Ï¾ µ¿¿»»¿¾Ï½¸Ã¸ φÈÃ»»ώ¾ ÃÏÄÉ¾. 

�³»³Ç¯ÃÇ³Ã¸ ³¾Ç»Ã¼¸½½ÈÄ»»ώ¾ ÃÈÃÇ¸½¯ÇÉ¾ 

�»³ Ç¸¾ ¿½³¼¿Ã¿¯¸Ã¸ Ç¸Ã ³Ã¿³¿¼¯Ã ÇÉ¾ È´¯ÇÉ¾ »Ä¯¾µÇ³» ³¾³³»³¯³ Ãµ ÃµÄ»¿Ç¯Ã ½µ³¯¼¸Ã 
µÈÃ¯»µ»³Ã ³ÃÏ ³Ä¿Ç¿ÃÇώÃµ»Ã ¯ ³ÃÏ Ç¸¾ µÃ»»µ¯½µ¾¸ ¯¾¿´¿ Ç¸Ã ÃÇ¯»½¸Ã Ç¸Ã »¯¼³ÃÃ³Ã ¸ 
½µ¼¯Ç¸ ³»³ Ç¸¾ ³¾¯ÃÇÈ¿¸ ³¾Ç»Ã¼¸½½ÈÄ»»ώ¾ ¯Ä³É¾. �Ã»ÃÄÏÃ»µÇ³, µ¾´µÇ¿½¯¾ÉÃ ¾³ ÇÄµ»³ÃÇµ¯ 
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¾³ µ¿µÇ³ÃÇµ¯ »³» ¸ ´È¾³ÇÏÇ¸Ç³ ³¾ÏÈÉÃ¸Ã ÇÉ¾ Ã³Ä¯»Ç»É¾ ¿´»»ώ¾ ´»»ÇÏÉ¾ Ãµ ÃµÄ»¿Ç¯Ã 
ÈÈ¸¼¯Ã ÇÄÉÇÏÇ¸Ç³Ã. 

£Çµ´»³Ã½ÏÃ ³¾Ç»Ã¼¸½½ÈÄ»»ώ¾ ·É¾ώ¾ 

�¾³ ³»Ï½¸ ½¯ÇÄ¿ ÃÄ¿Ã³Ä½¿³¯Ã ÃÇ¸¾ »¼»½³Ç»»¯ ³¼¼³³¯ µ¯¾³» ¸ Ç³ÄÇ¿³Ä¯φ¸Ã¸ ÇÉ¾ 
ÃµÄ»¿Çώ¾ Ã¿È Ã³Ä¿ÈÃ»¯·¿È¾ ³È¿¸½¯¾¿ »¯¾´È¾¿ Ã¼¸½½ÏÄ³Ã (¯ »³» »³Ç¿¼»Ã»¯ÃµÉ¾). 
�µ´¿½¯¾¿È ÏÇ» ¸ ÃÄÏ¼¸È¸ µ¯¾³» Ç¿ ³³Ã»»Ï µÄ³³¼µ¯¿ ³»³ Ç¸¾ ³Ã¿φÈ³¯ ½µ¼¼¿¾Ç»»ώ¾ 
»³Ç³ÃÇÄ¿φώ¾, ¿ �¯½¿Ã »³¼µ¯Ç³» ¾³ µÃµ¾´ÏÃµ» ÃÇ¸ Ç³ÄÇ¿³Ä¯φ¸Ã¸ ¿¼Ï»¼¸Ä¸Ã Ç¸Ã 
µÃ»»Ä¯Çµ»¯Ã Ç¿È, »³»¿Ä¯·¿¾Ç³Ã Ç»Ã ÃµÄ»¿Ç¯Ã ½µ Ç³½¸¼Ï, ½µÃ³¯¿ »³» ÈÈ¸¼Ï »¯¾´È¾¿ ³»³ 
φ³»¾Ï½µ¾³ ÏÃÉÃ Ç³ Ã³Ä³Ã¯¾É. �³Ã»»ÏÃ ÃÇÏÇ¿Ã µ¯¾³» ¸ ³Ã³³ÏÄµÈÃ¸ Ç¸Ã ´¸½»¿ÈÄ³¯³Ã 
ÈÃ¿´¿½ώ¾ Ãµ ÃµÄ»¿Ç¯Ã ÈÈ¸¼¿Ï »»¾´Ï¾¿È ¯ ¸ ³Ã³¯Ç¸Ã¸ µ»´»»ώ¾ ³´µ»ώ¾ ³»³ Ç¸¾ ¿»»¿´Ï½¸Ã¸ 
³ÈÇώ¾ ÇÉ¾ ÃµÄ»¿Çώ¾ »³» ½Ï¾¿ µ¯¾ ¸ »³Ç³Ã»µÈ¯ »³ ÈÃÏ»µ»Ç³» Ãµ ÃÈ³»µ»Ä»½¯¾µÃ ³ÈÃÇ¸Ä¯Ã 
ÃÄ¿´»³³Ä³φ¯Ã. 

4.7.2 �Ä¯Ãµ»Ã ´¸½ÏÃ»³Ã È³µ¯³Ã 

� µÃ¯´Ä³Ã¸ Ç¸Ã »¼»½³Ç»»¯Ã ³¼¼³³¯Ã ÃÇ³ ´»¯φ¿Ä³ φÈÃ»»¯ φ³»¾Ï½µ¾³ ´»³φ³¯¾µÇ³» ÃÇ»Ã 
ÈÈ¸¼¯Ã »³» Ã³Ä³ÇµÇ³½¯¾µÃ µÃ¿Ç»»¯Ã »µÄ½¿»Ä³Ã¯µÃ, ÃÇ»Ã ³»Ä³¯µÃ ½µÇ³³¿¼¯Ã ¯¾Ç³Ã¸Ã »³» 
ÃÈÇ¾ÏÇ¸Ç³Ã ÇÉ¾ ³Ä¿Ç¿ÃÇώÃµÉ¾ , ½µ ³Ã¿Ç¯¼µÃ½³ Ï¼¿ »³» Ã»¿ ÃÈÇ¾¯Ã Ã¼¸½½ÏÄµÃ, 
Ã³Ä³ÇµÇ³½¯¾µÃ ¿¸Ä³Ã¯µÃ, µ»ÇµÇ³½¯¾µÃ ÃÈÄ»³³»¯Ã »³» ¯¾Ç¿¾µÃ ÃµÄ»Ï´¿ÈÃ »³ÏÃÉ¾³. �¯¾³Ç¿» 
³ÃÏ »µÄ½¿Ã¼¸¿¯³ »³» µ³»µφ³¼»»¯ µÃµ»ÃÏ´»³ (»³Ä´»³³³µ»³»¯Ã, ³¾³Ã¾µÈÃÇ»»¯Ã »³» 
µ³»µφ³¼¿³³³µ»³»¯Ã ¾ÏÃ¿») µÃ¯ÄÇ¿¾Ç³» µ¿³»Ç¯³Ã ÇÉ¾ ¯¾Ç¿¾É¾ ÃµÄ»Ï´É¾ »³ÏÃÉ¾³. £Ï½φÉ¾³ 
½µ Ç»Ã ÃÄ¿³¼¯Èµ»Ã, ¸ ½µ¯ÉÃ¸ ÇÉ¾ »³¾¯ÇÉ¾ ³ÃÏ ³»Ä³¯³ Ç³½¸¼¯Ã »µÄ½¿»Ä³Ã¯µÃ ´µ¾ µ¯¾³» 
»»³¾¯ ³»³ ¾³ ³¾Ç»ÃÇ³»½¯Ãµ» Ç¸¾ ³Ï¿¸Ã¸ ÇÉ¾ »³¾¯ÇÉ¾ ³ÃÏ Ç»Ã ÈÈ¸¼¯Ã »µÄ½¿»Ä³Ã¯µÃ Ã¿È Ãµ 
ÃÈ¾´È³Ã½Ï ½µ Ç¸¾ ÃÈ¾µÃ³³Ï½µ¾¸ ÄÏÃ³¾Ã¸ Ç¸Ã ³Ç½ÏÃφ³»Ä³Ã, »³»¯ÃÇ³Ç³» Ã³φ¯Ã ÏÇ» ¸ 
»¼»½³Ç»»¯ ³¼¼³³¯ µÃ»φ¯Äµ» Ã¿¼¼³Ã¼¯Ã ÃÈ¾¯Ãµ»µÃ ÃÇ¸¾ ÈÈÇ»»¯ »³» ÃÉ½³Ç»»¯ È³µ¯³ ÇÉ¾ 
³¾»ÄώÃÉ¾. 

� ´¸½ÏÃ»³ È³µ¯³ ³Ã¿Çµ¼µ¯ Ç¿½¯³ ÈÈ¯ÃÇ¸Ã Ã¸½³Ã¯³Ã »³»ώÃ Ç³ ÃÄ¿³¼¯½³Ç³ Ã¿È ½Ã¿Ä¿Ï¾ ¾³ 
ÃÄ¿»¼¸»¿Ï¾ ¯Ç¿È¾ ¯½µÃ¿ ³¾Ç¯»ÇÈÃ¿ ÃÇ¿ÈÃ »³Ç¿¯»¿ÈÃ »³» Ã¿³³Ä¯Ã µÃ»ÃÇώÃµ»Ã ÃÇ¸¾ ¯´»³ 
Ç¿ÈÃ Ç¸ ·É¯. £Ç¿¾ Ã¯¾³»³ Ã¿È ³»¿¼¿È»µ¯ Ã³Ä¿ÈÃ»¯·¿¾Ç³» ÃÈ¾¿ÃÇ»»¯ ¿» ÃÄ¿Çµ»¾Ï½µ¾µÃ 
´Ä¯Ãµ»Ã »³» ÃÇ¸ ÃÈ¾¯Çµ»³ ¸ ³¾¯¼ÈÃ¸ ³ÈÇώ¾. 

£¯¾³»³Ã 4.5: �Ä¯Ãµ»Ã £Ä¿Ã³Ä½¿³¯Ã ³»³ Ç¿ÈÃ Ã¿¼¯ÇµÃ »³» Ç¸ ´¸½ÏÃ»³ È³µ¯³ 

�¯´¿Ã £µÄ»³Ä³φ¯ �Ä¯Ã¸Ã 

£ÇÄ³Ç¸³»»¯Ã 

£Ç¯´»¿ ´Ä¯Ã¸Ã ³»³ Ç¸¾ È³µ¯³ ³¯Ãµ» ÇÉ¾ 
³»Ä³¯É¾ »³»Ä»»ώ¾ φ³»¾¿½¯¾É¾ 

£³Ä¿Ç¯ ÃÄÏÃ³³Ã¸Ã Ãµ »¼»½³Ç»·Ï½µ¾³ 
´¸½ÏÃ»³ »Ç¯Ä»³ Ãµ ÃµÄ»ÃÇώÃµ»Ã »³ÏÃÉ¾³ ¯ 
³»Ä³¯É¾ »³»Ä»»ώ¾ φ³»¾¿½¯¾É¾ 

�³»³»Ä¸Ã µ¾¸½¯ÄÉÃ¸Ã 

�¾¯ÃÇÈ¿¸ ÃÈÃÇ¯½³Ç¿Ã ¯³»³»Ä¸Ã 
ÃÄ¿µ»´¿Ã¿¯¸Ã¸Ã ³»³ Ç¸¾ µ¾¸½¯ÄÉÃ¸ ÇÉ¾ 
Ã¿¼»Çώ¾ Ãµ ÃµÄ»ÃÇώÃµ»Ã ³»Ä³¯É¾ »³»Ä»»ώ¾ 
φ³»¾¿½¯¾É¾ ¯ φÈÃ»»ώ¾ »³Ç³ÃÇÄ¿φώ¾  
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�»Ã³¯´µÈÃ¸Ã/�È³»Ã»¸Ç¿Ã¿¯¸Ã¸Ã 

£Ä¿³Ä¯½½³Ç³ µ»Ã³¯´µÈÃ¸Ã »³» 
µÈ³»Ã»¸Ç¿Ã¿¯¸Ã¸Ã ³»³ Ç»Ã µÃ»ÃÇώÃµ»Ã Ã¿È 
ÃÄ¿»³¼¿Ï¾ ÃÇ¸¾ È³µ¯³ Ç³ ³»Ä³¯³ »³»Ä»»¯ 
φ³»¾Ï½µ¾³ 

¤µÇ¾»»¯Ã 
¤³»Ç»»ÏÃ »³»³Ä»Ã½ÏÃ »³» ÃÈ¾Ç¯Ä¸Ã¸ ÇÉ¾ 
³Ã¿ÇµÇµÈÇ»»ώ¾ ÃÈÃÇ¸½¯ÇÉ¾ 

£Ç¯´»¿ ´Ä¯Ã¸Ã ³»³ Ç¸¾ È³µ¯³ ³¯Ãµ» ÇÉ¾ ³»Ä³¯É¾ »³»Ä»»ώ¾ φ³»¾¿½¯¾É¾ 

�µ ÃÇÏÇ¿ Ç¸¾ ³¾Ç»½µÇώÃ»Ã¸ ÇÉ¾ ³»Ä³¯É¾ »³»Ä»»ώ¾ φ³»¾¿½¯¾É¾ ³¼¼¯ »³» Ç¿¾ ÃµÄ»¿Ä»Ã½Ï 
ÇÉ¾ µÃ»ÃÇώÃµώ¾ Ç¿ÈÃ µ¯¾³» ³¾³³»³¯¿ ¯¾³ ÃÇ¯´»¿ ´Ä¯Ã¸Ã ³»³ Ç¸¾ È³µ¯³ Ã¿È ¾³ 
ÃµÄ»¼³½³¯¾µ» Ç»Ã ´Ä³ÃÇ¸Ä»ÏÇ¸ÇµÃ Ã¿È ³φ¿Ä¿Ï¾ Ç¸¾ È¼¿Ã¿¯¸Ã¸, Ç¿ ÃÈ¾Ç¿¾»Ã½Ï »³»ώÃ »³» 
Ç¸¾ ³¿»¿¼Ï³¸Ã¸ ÇÉ¾ ½¯ÇÄÉ¾ Ã¿È ÃÄ¿Çµ¯¾µÇ³» ¾³ È¼¿Ã¿»¸»¿Ï¾. £ÇÏÇ¿Ã Ç¿È ÃÇµ´¯¿È ´Ä¯Ã¸Ã 
µ¯¾³» ¿ µÃ»ÇÈÇ¸½¯¾¿Ã ÃÈ¾Ç¿¾»Ã½ÏÃ ½µÇ³¿Ï »Ä³Ç»»ώ¾ φ¿Ä¯É¾ »³» ³ÇÏ½É¾ Ã¿È µÄ³¯·¿¾Ç³» 
ÃÇ¿¾ Ç¿½¯³ Ç¸Ã È³µ¯³Ã.  » µ¾ ¼Ï³É ´Ä¯Ãµ»Ã »³ ´»³Ãφ³¼¯Ã¿È¾ Ç¸¾ ¯½µÃ¸ »³» 
³Ã¿Çµ¼µÃ½³Ç»»¯ ³¾Ç³ÃÏ»Ä»Ã¸ Ç¸Ã È³µ»¿¾¿½»»¯Ã ÃµÄ¯»³¼È¸Ã »³» ÇÉ¾ »¿»¾É¾»»ώ¾ 
ÃÈÃÇ¸½¯ÇÉ¾ ÃÇ¿ÇµÏ¿¾Ç³Ã ÃÇ¸ ´»³φÏ¼³¿¸ Ç¸Ã È³µ¯³Ã ÇÉ¾ Ã¿¼»Çώ¾. £³Ä¯¼¼¸¼³ »³ ÃÄ¿Ç³»µ¯ 
»³» ½¯³ Ãµ»Ä¯ ÃÄ¿¼¸ÃÇ»»ώ¾ ½¯ÇÄÉ¾ Ã¿È »³ ³φ¿Ä¿Ï¾ µÈÃ³»µ¯Ã ¿½¯´µÃ (³Ã¿φÈ³¯ µÄ³³Ã¯³Ã 
Ãµ µ¿ÉÇµÄ»»¿ÏÃ ÇώÄ¿ÈÃ ¯ »³» ÇÄ¿Ã¿Ã¿¯¸Ã¸ ÇÉ¾ ÉÄ³Ä¯É¾ ÇÉ¾ µ¿ÉÇµÄ»»ώ¾ µÄ³³Ã»ώ¾ Ãµ 
ÃµÄ»Ï´¿ÈÃ ÈÈ¸¼ώ¾ »µÄ½¿»Ä³Ã»ώ¾). 

£³Ä¿Ç¯ ÃÄÏÃ³³Ã¸Ã Ãµ »¼»½³Ç»·Ï½µ¾³ ´¸½ÏÃ»³ »Ç¯Ä»³ Ãµ ÃµÄ»ÃÇώÃµ»Ã »³ύÃÉ¾³ ¯ 
³»Ä³¯É¾ »³»Ä»»ώ¾ φ³»¾¿½¯¾É¾ 

£µ ÃµÄ»ÃÇώÃµ»Ã ³»Ä³¯É¾ »³»Ä»»ώ¾ φ³»¾¿½¯¾É¾ ½µ³¯¼¿Ã ³Ä»»½ÏÃ Ã¿¼»Çώ¾ ´µ¾ ´»³»¯Çµ» Ç³ 
»³Ç¯¼¼¸¼³ ½¯Ã³ ÃÄ¿ÃÇ³Ã¯³Ã. £Ä¿Çµ¯¾µÇ³» ¼¿»ÃÏ¾ ¿ �¯½¿Ã Ãµ ÃµÄ»Ï´¿ÈÃ »³ÏÃÉ¾³ ¾³ 
Ã³Ä¯Çµ» »¼»½³Ç»·Ï½µ¾¿ÈÃ ÇώÄ¿ÈÃ ½µ ÃÇÏÇ¿ Ç¸¾ ÃÄ¿ÃÇ³Ã¯³ ÇÉ¾ Ã¿¼»Çώ¾ ³ÃÏ Ç»Ã ÈÈ¸¼¯Ã 
»µÄ½¿»Ä³Ã¯µÃ. �¾Ç¯ÃÇ¿»Ç³ ½Ã¿Ä¿Ï¾ Ãµ ÃµÄ¯ÃÇÉÃ¸ Ã¼¸½½ÏÄ³Ã ¾³ Ã³Ä¯Ç¿¾Ç³» ÇώÄ¿» Ãµ 
Ã¿¼¯ÇµÃ ÇÉ¾ ¿Ã¿¯É¾ ¿» »³Ç¿»»¯µÃ µ¯¾³» ÈÃÏ³µ»µÃ. 

�¾¯ÃÇÈ¿¸ ÃÈÃÇ¯½³Ç¿Ã ¯³»³»Ä¸Ã ÃÄ¿µ»´¿Ã¿¯¸Ã¸Ã ³»³ Ç¸¾ µ¾¸½¯ÄÉÃ¸ ÇÉ¾ Ã¿¼»Çώ¾ Ãµ 
ÃµÄ»ÃÇώÃµ»Ã ³»Ä³¯É¾ »³»Ä»»ώ¾ φ³»¾¿½¯¾É¾ ¯ φÈÃ»»ώ¾ »³Ç³ÃÇÄ¿φώ¾ 

�Ç¿¾Ç³Ã ÉÃ ÃÇÏÇ¿ Ç¸ ´»³Ç¯Ä¸Ã¸ Ç¸Ã ³Ãφ¯¼µ»³Ã ÇÉ¾ Ã¿¼»Çώ¾ »³» µφÏÃ¿¾ ÃÄ¿³¼µφ»µ¯ ¯¾³ 
³»Ä³¯¿ »³»Ä»»Ï φ³»¾Ï½µ¾¿ ¯ »³» »³Ç³ÃÇÄ¿φ¯, ¸ ¯½µÃ¸ µ¾¸½¯ÄÉÃ¸ Ç¿È ÃÈ¾Ï¼¿È ÇÉ¾ 
»³Ç¿¯»É¾ Ç¿È �¯½¿È »³»ώÃ »³» ÇÉ¾ ³ÇÏ½É¾ Ã¿È ÃÈ½½µÇ¯Ç¿È¾ ÃÇ¸¾ ³¾Ç»½µÇώÃ»Ã¸ ÇÉ¾ 
³µ³¿¾ÏÇÉ¾ ³ÈÇώ¾ »Ä¯¾µÇ³» ÈÈ¯ÃÇ¸Ã Ã¸½³Ã¯³Ã. �Ã¿½¯¾ÉÃ ÃÄ¿Çµ¯¾µÇ³» ¾³ ³¾³ÃÇÈÇ»µ¯ ¯¾³ 
ÃÏÃÇ¸½³ ÃÄ¿µ»´¿Ã¿¯¸Ã¸Ã Ã¿È »³ ÃµÄ»¼³½³¯¾µ» ÃÄώ»½µÃ ½µÇµÉÄ¿¼¿³»»¯Ã ³¾³»¿»¾ώÃµ»Ã, 
³»¿¼¿È»¿Ï½µ¾µÃ ³ÃÏ »³ÇÄ»»¯Ã ÃÈ½³¿È¼¯Ã »³»ώÃ »³» ¿´¸³¯µÃ ³»³ Ç¸¾ ÃÄ¿ÃÇ³Ã¯³ ÇÉ¾ 
Ã¿¼»Çώ¾ ³»³ ³»Ä³¯³ »³»Ä»»¯ φ³»¾Ï½µ¾³ ÏÃÉÃ »³ÏÃÉ¾µÃ, Ã¼¸½½ÏÄµÃ, ¿¸Ä³Ã¯µÃ, »³»ώÃ »³» 
»³Ç¿¼»Ã»¯Ãµ»Ã Ãµ ÃÈ³»µ»Ä»½¯¾µÃ ÃµÄ»¿Ç¯Ã. 

£Ä¿³Ä¯½½³Ç³ µ»Ã³¯´µÈÃ¸Ã »³» µÈ³»Ã»¸Ç¿Ã¿¯¸Ã¸Ã ³»³ Ç»Ã µÃ»ÃÇώÃµ»Ã Ã¿È ÃÄ¿»³¼¿ύ¾ 
ÃÇ¸¾ È³µ¯³ Ç³ ³»Ä³¯³ »³»Ä»»¯ φ³»¾Ï½µ¾³ 
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�µ ³ÈÇ¯ Ç¸ ´Ä¯Ã¸ ÃÄ¿Çµ¯¾¿¾Ç³» µ»ÃÇÄ³Çµ¯µÃ µ¾¸½¯ÄÉÃ¸Ã ÇÉ¾ Ã¿¼»Çώ¾ Ã¿È »³ 
ÃµÄ»¼³½³¯¾¿È¾ ÃÈ½³¿È¼¯Ã »³» Ã¼¸Ä¿φ¿Ä¯µÃ ÃÇµÇ»»¯ ½µ Ã»»³¾¿ÏÃ ÇÄÏÃ¿ÈÃ ÃÄ¿ÃÇ³Ã¯³Ã Ãµ 
ÃµÄ»ÃÇώÃµ»Ã ³»Ä³¯É¾ »µÄ½¿»Ä³Ã»ώ¾, Ã¼¸½½ÈÄώ¾, »³Ç¿¼»Ã»¯ÃµÉ¾, ³Ï¿¸Ã¸Ã Ç¸Ã ÃÇ¯»½¸Ã 
Ç¸Ã »¯¼³ÃÃ³Ã »¿». � ´»¯´¿Ã¸ ³ÈÇώ¾ ÇÉ¾ ½¸¾È½¯ÇÉ¾ ´Ï¾³Ç³» ¾³ È¼¿Ã¿»¸»µ¯ ½¯ÃÉ ÇÉ¾ 
���, ¯¾ÇÈÃ¿È µ¾¸½µÄÉÇ»»¿Ï È¼»»¿Ï »³» »¿»¾É¾»»ώ¾ ´»»ÇÏÉ¾. �´»³¯ÇµÄ¿ ³¯Ä¿Ã ÃÄ¯Ãµ» ¾³ 
´¿»µ¯ ÃÇ»Ã µÈÃ³»µ¯Ã ¿½¯´µÃ Ç¿È Ã¼¸»ÈÃ½¿Ï ÏÃÉÃ µ¯¾³» ¿» ¸¼»»»É½¯¾¿», Ç³ Ã³»´»¯, Ã¿¼¯ÇµÃ 
½µ ÇÄÏ¾»µÃ Ã³»¯Ãµ»Ã »³» µÄ³³·Ï½µ¾¿» Ãµ µ¿ÉÇµÄ»»¿ÏÃ ÇώÄ¿ÈÃ. 

¤³»Ç»»ÏÃ »³»³Ä»Ã½ÏÃ »³» ÃÈ¾Ç¯Ä¸Ã¸ ÇÉ¾ ³Ã¿ÇµÇµÈÇ»»ώ¾ ÃÈÃÇ¸½¯ÇÉ¾ 

� ³Ï¿¸Ã¸ Ç¸Ã »µÄ½¿»Ä³Ã¯³Ã ¼Ï³É Ç¸Ã »¼»½³Ç»»¯Ã ³¼¼³³¯Ã µÈ¾¿µ¯ Ç¸¾ ³¾¯ÃÇÈ¿¸ ³¼³³µÄώ¾ 
½»»Ä¿¿Ä³³¾»Ã½ώ¾. £³Ä¯¼¼¸¼³ ¿» Ã¼¸½½ÏÄµÃ, ÉÃ ³Ã¿Ç¯¼µÃ½³ ³»Ä³¯É¾ ³Ä¿Ç¿ÃÇώÃµÉ¾, »³ 
µÈ¾¿¯Ã¿È¾ Ç¸ ½µÇ¯´¿Ã¸ ³ÈÇώ¾ ÇÉ¾ ³¼³³µÄώ¾, ³»³ Ç¸¾ È³µ¯³, ½»»Ä¿¿Ä³³¾»Ã½ώ¾ 
(Ã»»³¾ÏÇ³Ç³ »³» ³ÃÏ Ç³ ÃÈÃÇ¯½³Ç³ ¼È½¯ÇÉ¾) ÃÇ³ Ï´³Ç³, ½µ ³Ã¿Ç¯¼µÃ½³ Ç¸¾ ³Ï¿¸Ã¸ Ç¸Ã 
Ã»»³¾ÏÇ¸Ç³Ã µ½φ¯¾»Ã¸Ã »³» µ¿¯Ã¼ÉÃ¸Ã µÃ»´¸½»ώ¾. £È¾µÃώÃ »Ä¯¾µÇ³» ³¾³³»³¯¿Ã ¿ Ç³»Ç»»ÏÃ 
»³»³Ä»Ã½ÏÃ »³» ¸ ÃÈ¾Ç¯Ä¸Ã¸ ÇÉ¾ ³Ã¿ÇµÇµÈÇ»»ώ¾ ÃÈÃÇ¸½¯ÇÉ¾. 

4.7.3 �Ä¯Ãµ»Ã ÃÇ¿¾ »Ç»Ä»³»Ï Ç¿½¯³ 

£Ç¸¾ Ã³Ä¯³Ä³φ¿ ³ÈÇ¯ Ã³Ä¿ÈÃ»¯·¿¾Ç³» ½¯ÇÄ³ Ã¿È ³φ¿Ä¿Ï¾ »Ç»Ä»³»¯Ã µ³»³Ç³ÃÇ¯Ãµ»Ã Ç¿È 
�¯½¿È, »³»ώÃ »³» Ç¿È ¿»»»³»¿Ï »³» Ç¿È ÇÄ»Ç¿³µ¾¿ÏÃ Ç¿½¯³. 

£¯¾³»³Ã 4.6: �Ä¯Ãµ»Ã £Ä¿Ã³Ä½¿³¯Ã ³»³ Ç¿¾ »Ç»Ä»³»Ï Ç¿½¯³ 

�¯´¿Ã £µÄ»³Ä³φ¯ �Ä¯Ã¸Ã 

£ÇÄ³Ç¸³»»¯Ã 

�Ã»³¿¼¯ »³¾¿¾»Ã½ώ¾ ´Ï½¸Ã¸Ã 

¨ÉÄ¿Ç³¿»»ÏÃ ÃÇµ´»³Ã½ÏÃ Ç¸Ã ÇÄ¯Ã¸Ã ³¸Ã 
³¯Ãµ» ·É¾ώ¾ 

�³»³»Ä¸Ã µ¾¸½¯ÄÉÃ¸Ã - 

�»Ã³¯´µÈÃ¸Ã/�È³»Ã»¸Ç¿Ã¿¯¸Ã¸Ã £Ä¿³Ä¯½½³Ç³ µ¾¸½¯ÄÉÃ¸Ã ÇÉ¾ Ã¿¼»Çώ¾ 

¤µÇ¾»»¯Ã 

£Ä¯Ã»¾µÃ ÃÇ¯³µÃ (φÈÇµ½¯¾¿ ´ώ½³) 
�Ï¿¸Ã¸ ÇÉ¾ ÃÄ¯Ã»¾É¾ »³» Ã»»³·Ï½µ¾É¾ 
ÃµÄ»¿Çώ¾ 

©ÈÇÄ¯ ÇÄώ½³Ç³ Ãµ ÃÇ¯³µÃ »³» ÃÄ¿ÃÏÈµ»Ã, 
Ã»¯³ÃÇÄ³ »³» ³»¿»¼»½³Ç»»ÏÃ ÃÇµ´»³Ã½ÏÃ 

£È¼¼¿³¯ »³» ÇÄ¯Ã¸ Ï½³Ä»É¾ È´¯ÇÉ¾ 

�Ã»³¿¼¯ »³¾¿¾»Ã½ώ¾ ´Ï½¸Ã¸Ã 

 » »³¾¿¾»Ã½¿¯ ´Ï½¸Ã¸Ã »ÃÇÏ¿È¾ ³»³ Ï¼µÃ Ç»Ã »³»¾¿ÏÄ»µÃ »³Ç³Ã»µÈ¯Ã »Ç»Ä¯É¾, Ï½ÉÃ ´µ¾ 
³»¿¼¿È»¿Ï¾Ç³» ÏÃÉÃ »³ ¯ÃÄµÃµ »³»ώÃ ¸ µφ³Ä½¿³¯ Ç¿ÈÃ µ¯¾³» ÃÄ¿³»ÄµÇ»»¯.   �¯½¿Ã 
»³¼µ¯Ç³» ¼¿»ÃÏ¾ ¾³ ÃÄ¿É»¯Ãµ» Ç¿ ÃÇµÇ»»Ï ¾¿½¿»µÇ»»Ï Ã¼³¯Ã»¿, »³» ÃÇ³´»³»¯ ¾³ µÃ»ÇÏÇµ» Ç¸¾ 
»³»¿¼»»¯ µÃ»³¿¼¯ Ç¿È, »³» ¾³ Ã³Ä³»»¾¯Ãµ» Ç¿ÈÃ Ã¿¼¯ÇµÃ ¾³ Ç¿ ³»¿¼¿È»¯Ã¿È¾. �¾´µ»»Ç»»¯, 
»³ ÃÄ¯Ãµ» ¾³ µφ³Ä½¿ÃÇ¿Ï¾ ÇµÇ¾»»¯Ã ³»³ Ç¸¾ ÃÄ¿ÃÇ³Ã¯³ ÇÉ¾ »Ç»Ä¯É¾ ³ÃÏ Ã¼¸½½ÏÄµÃ (Ã.Ç. 
ÃÇµ³³¾¿Ã¿¯¸Ã¸, µ¼¯Ç»ÃÇ¿ ÏÈ¿Ã ´³Ã¯´¿È), ÇÄ¯Ã¸ È¼»»ώ¾ µ¾´µ´µ»³½¯¾É¾ ³»³ Ç¸¾ ³¾Ç¿Ç¯ 
Ç¿ÈÃ ÃÇ»Ã ÈÈ¸¼¯Ã »µÄ½¿»Ä³Ã¯µÃ »¼Ã. 
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¨ÉÄ¿Ç³¿»»ÏÃ ÃÇµ´»³Ã½ÏÃ Ç¸Ã ÇÄ¯Ã¸Ã ³¸Ã ³¯Ãµ» ·É¾ώ¾ 

� ´Ä¯Ã¸ ³ÈÇ¯ ³Ã¿Çµ¼µ¯ Ç¸ ÃÈ¾¯Çµ»³ »³» Ç¸¾ Çµ¼½¯ÇÉÃ¸ Ç¿È ÃÇµ´»³Ã½¿Ï ³¾Ç»Ã¼¸½½ÈÄ»»ώ¾ 
·É¾ώ¾. �µ ³ÈÇ¯Ã Ç»Ã ´Ï¿ ´Ä¯Ãµ»Ã »³»¯ÃÇ³Ç³» ´È¾³Ç¯ ¸ ³¾¯ÃÇÈ¿¸ µ¾ÏÃ Ã¼¯¾¿È ´Ï½¸Ã¸Ã Ç¿ 
¿Ã¿¯¿ »³ ÈÃ¿´µ»»¾Ïµ» Ç»Ã ÃµÄ»¿Ç¯Ã Ç³½¸¼¿Ï, ½µÃ³¯¿È »³» ÈÈ¸¼¿Ï »»¾´Ï¾¿È ώÃÇµ ¾³ 
³Ã¿φµÏ³¿¾Ç³» ¿» »³Ç³Ã»µÈ¯Ã ÃÇ»Ã ÃµÄ»¿Ç¯Ã ³ÈÇ¯Ã »³» ÏÃ¿»µÃ µÃ»ÃÇώÃµ»Ã ½Ã¿Ä¿Ï¾ ¾³ 
ÃÄ¿»ÏÈ¿È¾ ¼Ï³É Ã¼¸½½ÏÄ³Ã ¯ ³Ï¿¸Ã¸Ã Ç¸Ã ÃÇ¯»½¸Ã Ç¸Ã »¯¼³ÃÃ³Ã. 

£Ä¿³Ä¯½½³Ç³ µ¾¸½¯ÄÉÃ¸Ã ÇÉ¾ Ã¿¼»Çώ¾ 

  �¯½¿Ã ½µ ³ÈÇÏ Ç¿ ½¯ÇÄ¿ »³¼µ¯Ç³» ¾³ ¿Ä³³¾ώÃµ» µ»Ã³»´µÈÇ»»¯Ã µ»ÃÇÄ³Çµ¯µÃ ½µ Ã»¿ÃÏ Ç¸¾ 
µ¾¸½¯ÄÉÃ¸ ÇÉ¾ Ã¿¼»Çώ¾ ³»³ Ç³ ¿φ¯¼¸ Ç¸Ã È»¿»¯Ç¸Ã¸Ã ÇÉ¾ ÃÄ¿Çµ»¾Ï½µ¾É¾ ´Ä¯ÃµÉ¾, 
Ã³Ä¯¼¼¸¼³ ½µ Ç¿ÈÃ »»¾´Ï¾¿ÈÃ Ã¿È µ¼¼¿ÇµÏ¿È¾ Ãµ ÃµÄ¯ÃÇÉÃ¸ ½¸ Ç¯Ä¸Ã¸Ã ÇÉ¾ ¿´¸³»ώ¾. �µ 
³ÈÇÏ¾ Ç¿¾ ÇÄÏÃ¿ ¿» Ã¿¼¯ÇµÃ »³ ½Ã¿Ä¿Ï¾ ¾³ ÇÄ¿Ã¿Ã¿»¯Ã¿È¾ Ç»Ã µÃ»Çµ»Ä¯Ãµ»Ã »³» Ç»Ã »³Ç¿»»¯µÃ 
Ç¿ÈÃ ώÃÇµ ¾³ Ç»Ã »³Ç³ÃÇ¯Ã¿È¾ ³Ãφ³¼µ¯Ã »³» ³¾»µ»Ç»»¯Ã Ãµ Ã¼¸½½ÏÄµÃ »³» ÈÈ¸¼¯Ã 
»µÄ½¿»Ä³Ã¯µÃ. 

£Ä¯Ã»¾µÃ ÃÇ¯³µÃ (φÈÇµ½¯¾¿ ´ώ½³) 

�¯³ ÃÄ¯Ã»¾¸ ÃÇ¯³¸ »³¼ÏÃÇµÇ³» ½µ ³¼¯ÃÇ¸Ã¸ »³» ½µÇ³¿Ï ¯¼¼É¾ Ã³Ä¯Çµ» ½Ï¾ÉÃ¸ »³» 
ÃÈ¾µ»Ãφ¯Äµ» ÃÇ¸ ½µ¯ÉÃ¸ Ç¸Ã »µÄ½¿»Ä³Ã¯³Ã Ç¿È µ¿ÉÇµÄ»»¿Ï ÇώÄ¿È. £È½³¯¼¼µ» µÃ¯Ã¸Ã ÃÇ¿ 
½µÇÄ»³Ã½Ï ÇÉ¾ µÃ»ÃÇώÃµÉ¾ Ç¿È φ³»¾¿½¯¾¿È Ç¸Ã ³ÃÇ»»¯Ã »µÄ½¿¾¸Ã¯´³Ã »³»ώÃ »³» ÃÇ¿¾ 
»³»³Ä»Ã½Ï Ç¿È ³¯Ä³. 

�ύ¿¸Ã¸ ÇÉ¾ ÃÄ¯Ã»¾É¾ »³» Ã»»³·Ï½µ¾É¾ ÃµÄ»¿Çώ¾ 

�Ç¿¾Ç³Ã ÉÃ ÃÇÏÇ¿ Ç¸¾ ÃÄ¿Ã³Ä½¿³¯ ÃÇ»Ã ÈÈ¸¼¯Ã »µÄ½¿»Ä³Ã¯µÃ, ¿ �¯½¿Ã »³ ½Ã¿Ä¿ÏÃµ ¾³ 
´¸½»¿ÈÄ³¯Ãµ» «ÃÄ¯Ã»¾µÃ ÃµÄ»¿Ç¯Ã» Ãµ ½¯Ä¸ ÏÃ¿È Ã¿¼¼¿¯ ¯¾»ÄÉÃ¿» ÃÈ³»µ¾ÇÄώ¾¿¾Ç³» ¯ 
ÃµÄ¾¿Ï¾ Ç¸¾ ¸½¯Ä³ Ç¿ÈÃ. ¤³ Ã¯Ä»³ »³» Ç³ ´¯¾ÇÄ³ ½Ã¿Ä¿Ï¾ ¾³ ÃÈ½³¯¼¼¿È¾ Ã¸½³¾Ç»»¯ ÃÇ¸ 
½µ¯ÉÃ¸ Ç¸Ã ³ÃÇ»»¯Ã »µÄ½¿¾¸Ã¯´³Ã »³» ¾³ Ã³Ä¯Ç¿È¾ µ¿ÉÇµÄ»»¯ »µÄ½»»¯ ¯¾µÃ¸ »³» Ã»»µÄ¯ 
½¯Ä¸ ³»³ Ç¿ÈÃ ³¾»ÄώÃ¿ÈÃ Ã¿È ÃµÄ¾¿Ï¾ ³ÃÏ Ç¸¾ ÃµÄ»¿Ç¯ ώÃÇµ ¾³ ½Ã¿Ä¿Ï¾ ¾³ 
¿µ»¿ÈÄ³ÃÇ¿Ï¾ Ãµ ¯¾³¾ µÈÇ¯Ä»ÃÇ¿ »³» ´Ä¿ÃµÄÏ ÇώÄ¿. �Ã»Ã¼¯¿¾ ÃÄ¿Çµ¯¾µÇ³» ¯¾³ 
ÃÈ³»µ»Ä»½¯¾¿ È¼»»Ï ³»³ Ç¸¾ »³Ç³Ã»µÈ¯ Ãµ·¿´Ä¿½¯É¾ »³» Ãµ·¿´ÄÏ½É¾ Ç¿ ¿Ã¿¯¿ ³Ã¿ÄÄ¿φ¯ 
»µÄ½ÏÇ¸Ç³, ώÃÇµ ¾³ ³Ã¿φµÈÇ»µ¯ ¸ ³¾³»¼ώ½µ¾¸ »µÄ½ÏÇ¸Ç³ ³ÃÏ Ç¿ ¯´³φ¿Ã. �µ ³ÈÇÏ¾ Ç¿¾ 
ÇÄÏÃ¿, ¿» Ã¿¼¯ÇµÃ »³ ³»Ã»¯¾¿¾Ç³» µÈφ¿Ä¯³ »³» »³ ÃÄ¿ÃÇ³ÇµÏ¿¾Ç³» ½µÄ»»ώÃ ³ÃÏ 
»µÄ½¿Ã¼¸¿¯µÃ. 

©ÈÇÄ¯ ÇÄώ½³Ç³ Ãµ ÃÇ¯³µÃ »³» ÃÄ¿ÃÏÈµ»Ã, Ã»¯³ÃÇÄ³ »³» ³»¿»¼»½³Ç»»ÏÃ ÃÇµ´»³Ã½ÏÃ 

� ³Ã¿ÇÄ¿Ã¯ Ç¸Ã ³Ï¿¸Ã¸Ã Ç¸Ã »µÄ½¿»Ä³Ã¯³Ã ³Ã¿Çµ¼µ¯ ³³Ã»»Ï ³¾ώ½¿¾³ ³»³ Ç¸¾ µ¿ÉÇµÄ»»¯ 
´»³½ÏÄφÉÃ¸ µ¾ÏÃ »Ç»Ä¯¿È. ¤³ ´Ä¿ÃµÄ¯ ÇÄώ½³Ç³ ÃÇ»Ã ÃÇ¯³µÃ ¯ ³»Ï½³ »³» ÃÇ¿ÈÃ 
µ¿ÉÇµÄ»»¿ÏÃ ÇώÄ¿ÈÃ ³¾³»¼¿Ï¾ ¯¾³ Ã¿Ã¿ÃÇÏ Ç¸Ã ³Ã¿ÄÄ¿φ¿Ï½µ¾¸Ã »µÄ½ÏÇ¸Ç³Ã, 
´»³Ç¸Äώ¾Ç³Ã ¯ÇÃ» Ç¸¾ µÃÉÇµÄ»»¯ »µÄ½¿»Ä³Ã¯³ ÇÉ¾ »Ç»Ä¯É¾ Ãµ Ç³½¸¼ÏÇµÄ³ µÃ¯Ãµ´³. ¤³ 
Ã»¯³ÃÇÄ³ ½Ã¿Ä¿Ï¾ µÃ¯Ã¸Ã ¾³ ÃÈ½³¯¼¼¿È¾ ÃÇ¸ ´»³Ç¯Ä¸Ã¸ Ç¸Ã »µÄ½»»¯Ã ¯¾µÃ¸Ã Ãµ 
µÃÉÇµÄ»»¿ÏÃ ÇώÄ¿ÈÃ, »³»ώÃ µ½Ã¿´¯·¿È¾ Ç¿ φÉÃ Ç¿È ¯¼»¿È ¾³ ÃµÄ¯Ãµ» ½¯Ã³ ³ÃÏ Ç³ 
Ã³Ä¯»ÈÄ³. �³½³¯¾¿¾Ç³Ã µÃ¯Ã¸Ã ÈÃÏÈ¸ Ç¿¾ ³µ¾»»ÏÇµÄ¿ ³»¿»¼»½³Ç»»Ï ÃÇµ´»³Ã½Ï, ÏÃÉÃ ¿ 
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ÃÄ¿Ã³¾³Ç¿¼»Ã½ÏÃ Ç¿È »Ç»Ä¯¿È, Ç³ ´¿½»»¯ È¼»»¯ »¼Ã. µ¯¾³» µÃ¯Ã¸Ã ¯¾³Ã ÇÄÏÃ¿Ã ´»³Ç¯Ä¸Ã¸Ã 
Ç¸Ã µÃ»»È½¸Ç¯Ã »µÄ½¿»Ä³Ã¯³Ã ½¯Ã³ ÃÇ¿ »Ç¯Ä»¿. 

£È¼¼¿³¯ »³» ÇÄ¯Ã¸ Ï½³Ä»É¾ È´¯ÇÉ¾ 

� ÃÈ¼¼¿³¯ ³ÄÏÇ»¾¿È ¾µÄ¿Ï ³Ã¿Çµ¼µ¯ ¯¾³¾ Ã¿¼Ï »³¼Ï ÇÄÏÃ¿ µ¿¿»»¿¾Ï½¸Ã¸Ã Ç¿È ³¼È»¿Ï-

ÃÏÃ»½¿È ¾µÄ¿Ï. � µ³»³Ç¯ÃÇ³Ã¸ ÃÈÃÇ¸½¯ÇÉ¾ ÃÈ¼¼¿³¯Ã Ï½³Ä»É¾ È´¯ÇÉ¾ ½µ ½µ³¯¼µÃ 
´µ¿³½µ¾¯Ã Ãµ ÈÃÏ³µ»¿ÈÃ ÇώÄ¿ÈÃ (³»³ Ç¸¾ ³Ã¿φÈ³¯ Ç¸Ã µ¿¯Ç½»Ã¸Ã) ½Ã¿Äµ¯ ¾³ ¿´¸³¯Ãµ» Ãµ 
Ã¸½³¾Ç»»¯ µ¿¿»»¿¾Ï½¸Ã¸ ¾µÄ¿Ï. �ÈÇÏ Ç¿ ¾µÄÏ »³ ½Ã¿Ä¿ÏÃµ ¾³ ÇÄ¸Ã»½¿Ã¿»¸»µ¯ ³»³ 
¿»»»³»¿ÏÃ Ã»¿Ã¿ÏÃ, ÏÃÉÃ Ç¿ Ã¼ÏÃ»½¿ ÇÉ¾ µ¿ÉÇµÄ»»ώ¾ ÇώÄÉ¾ »³» ¿Ç¸½¯ÇÉ¾, ¸ »¸Ã¿ÈÄ»»¯ 
»¼Ã. � ÃÈ³»µ»Ä»½¯¾¸ ´Ä¯Ã¸ ÃÄ¿³¼¯Ãµ» Ç¸ ÃÈ¼¼¿³¯ ÇÉ¾ Ï½³Ä»É¾ È´¯ÇÉ¾ Ãµ µÃ»¼µ³½¯¾³ 
´¸½¿Ç»»¯ »Ç¯Ä»³, ÉÃ Ã»¼¿Ç»»¯ ½µ¼¯Ç¸. 

4.7.4 �Ä¯Ãµ»Ã ÃÇ¿¾ Ç¿½¯³ Ç¸Ã ¿»»¿¾¿½¯³Ã 

�¾³Ã ³ÃÏ Ç¿ÈÃ Ç¿½µ¯Ã Ã¿È Ã¼¯ÇÇµÇ³» Ã¿¼Ï Ã¿³³Ä¯ ³ÃÏ Ç¸¾ »¼»½³Ç»»¯ ³¼¼³³¯ »³» Ç³ ³»Ä³¯³ 
»³»Ä»»¯ φ³»¾Ï½µ¾³ µ¯¾³» ¸ ¿»»¿¾¿½¯³. £Ä¿Çµ¯¾µÇ³» ½¯³ Ãµ»Ä¯ ½¯ÇÄÉ¾ Ç³ ¿Ã¿¯³ ³Ã¿Ã»¿Ã¿Ï¾ 
ÃÇ¿ ¾³ µ¿³Ãφ³¼¯Ã¿È¾ Ç¸¾ ³µ»φ¿Ä¯³ Ç¿È ÃÈ³»µ»Ä»½¯¾¿È Ç¿½¯³. 

£¯¾³»³Ã 4.7: �Ä¯Ãµ»Ã £Ä¿Ã³Ä½¿³¯Ã ³»³ Ç¸¾ ¿»»¿¾¿½¯³ 

�¯´¿Ã £µÄ»³Ä³φ¯ �Ä¯Ã¸Ã 

£ÇÄ³Ç¸³»»¯Ã �¾¯ÃÇÈ¿¸ ÃÇµ´¯¿È ´»³Çµ¯Ä»Ã¸Ã ¿¸Ä³Ã»ώ¾ »³» 
È´¯ÇÉ¾ 

�³»³»Ä¸Ã µ¾¸½¯ÄÉÃ¸Ã - 

�»Ã³¯´µÈÃ¸Ã/�È³»Ã»¸Ç¿Ã¿¯¸Ã¸Ã �¾¸½¯ÄÉÃ¸ ÇÉ¾ »Ç¸¾¿ÇÄÏφÉ¾ »³» ÇÉ¾ 
µÄ³³·¿½¯¾É¾ ÃÇ¿¾ Ç¿ÈÄ»ÃÇ»»Ï Ç¿½¯³ 

¤µÇ¾»»¯Ã 
¥»¿»¯Ç¸Ã¸ ÃÄ¿³Ä³½½¯ÇÉ¾ µ¾µÄ³µ»³»¯Ã 
³Ã¿´¿Ç»»ÏÇ¸Ç³Ã »³» µ¿¿»»¿¾Ï½¸Ã¸Ã ¾µÄ¿Ï 
ÃÇ¿¾ ÇÄ»Ç¿³µ¾¯ Ç¿½¯³ 

�¾¯ÃÇÈ¿¸ ÃÇµ´¯¿È ´»³Çµ¯Ä»Ã¸Ã ¿¸Ä³Ã»ώ¾ »³» È´¯ÇÉ¾ 

� ´Ä¯Ã¸ ³ÈÇ¯ ¯Çµ» Ã³Ä¿ÈÃ»³ÃÇµ¯ »³» Ã³Ä³Ã¯¾É ÃÇ¿¾ Ç¿½¯³ ÇÉ¾ ÈÃ¿´¿½ώ¾. ¤¿ ÃÇ¯´»¿ 
´»³Çµ¯Ä»Ã¸Ã È´¯ÇÉ¾ »³ ¯Çµ» Ã»¿ÃÏ ¾³ ÃÈ½ÃµÄ»¼³½³¯¾µ» »³» ½¯ÇÄ³ ÃÇµÇ»»¯ ½µ Ç¿¾ Ç¿½¯³ Ç¸Ã 

¿»»¿¾¿½¯³Ã. 

�¾¸½¯ÄÉÃ¸ ÇÉ¾ »Ç¸¾¿ÇÄÏφÉ¾ »³» ÇÉ¾ µÄ³³·¿½¯¾É¾ ÃÇ¿¾ Ç¿ÈÄ»ÃÇ»»Ï Ç¿½¯³ 

� ÃÈ³»µ»Ä»½¯¾¸ ´Ä¯Ã¸ ³φ¿Ä¯ µ»ÃÇÄ³Çµ¯³ µ¾¸½¯ÄÉÃ¸Ã ½µ »ÏÄ»¿ÈÃ ³Ã¿´¯»ÇµÃ Ç¿ÈÃ 
µÄ³³·¿½¯¾¿ÈÃ ÃÇ¿¾ Ç¿ÈÄ»ÃÇ»»Ï »³» Ç¿¾ ³³Ä¿Ç»»Ï Ç¿½¯³. �Ã¿Ã»¿Ãµ¯ ½¯ÃÉ Ãµ½»¾³Ä¯É¾ ÃÇ¸¾ 
«µ»Ã³¯´µÈÃ¸» ÃÇ¿ÈÃ ÇÄÏÃ¿ÈÃ ´»³Çµ¯Ä»Ã¸Ã φÈÃ»»ώ¾ ÃÏÄÉ¾, »´»³¯ÇµÄ³ »³Ç¯ Ç¸ ´»¯Ä»µ»³ 
³»Ä³¯É¾ »³»Ä»»ώ¾ φ³»¾¿½¯¾É¾, ώÃÇµ ¾³ µφ³Ä½¿ÃÇ¿Ï¾ Ç³ »³Ç¯¼¼¸¼³ ½¯ÇÄ³ ÃÄÏ¼¸È¸Ã »³» 
ÃÄ¿ÃÇ³Ã¯³Ã ÃÇ»Ã µÃ»Çµ»Ä¯Ãµ»Ã Ç¿ÈÃ. 
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¥»¿»¯Ç¸Ã¸ ÃÄ¿³Ä³½½¯ÇÉ¾ µ¾µÄ³µ»³»¯Ã ³Ã¿´¿Ç»»ÏÇ¸Ç³Ã »³» µ¿¿»»¿¾Ï½¸Ã¸Ã ¾µÄ¿ύ ÃÇ¿¾ 
ÇÄ»Ç¿³µ¾¯ Ç¿½¯³ 

�Ã³Ä³¯Ç¸Ç¸ »Ä¯¾µÇ³» ¸ ½µ¼¯Ç¸ »³» ¸ µÃ»Ã¯½³¾Ã¸ ÇÉ¾ ³Ã³Ä³¯Ç¸ÇÉ¾ µÃµ¾´ÏÃµÉ¾ Ãµ 
ÈÃ¿´¿½¯Ã »³» ÇµÇ¾¿¼¿³¯µÃ ώÃÇµ ¾³ ³¾Ç»½µÇÉÃ»ÃÇ¿Ï¾ Ã.Ç. ÈÈ¸¼¯Ã »µÄ½¿»Ä³Ã¯µÃ, ¯ ¸ 
¯¼¼µ»È¸ ¾µÄ¿Ï. ¤³ Ç¿ÈÄ»ÃÇ»»¯ »¯ÄµÇÄ³ ÃÈ³»µ»Ä»½¯¾³ ¿φµ¯¼¿È¾ ¾³ ³¾³ÃÇÏ¿¿È¾ ´Ä¯Ãµ»Ã 
µ¿¿»»¿¾Ï½¸Ã¸Ã ¾µÄ¿Ï. �¾³ ½¯ÇÄ¿ µ¯¾³» ¸ µ³»³Ç¯ÃÇ³Ã¸ Ç¿È³¼¯Ç³Ã ½µ ´»³»ÏÃÇ¸ µÃ»¼¿³¯Ã Ç¸Ã 
Ã¿ÃÏÇ¸Ç³Ã Ä¿¯Ã »³»ώÃ »³» Ç³»Ç»»¯ ÃÈ¾Ç¯Ä¸Ã¸ ³»³ ³Ã¿φÈ³¯ ÇÈÇÏ¾ ´»³ÄÄ¿ώ¾. �Ã¿¾ ³φ¿Ä¯ 
Ç»Ã Ã»Ã¯¾µÃ, ½µÄ»»¯Ã ´Ä¯Ãµ»Ã »³ ½Ã¿Ä¿ÏÃ³¾ ¾³ µ¯¾³» ¸ Ç³»Ç»»¯ ÃÈ¾Ç¯Ä¸Ã¸ ³»³ ¾³ 
³Ã¿φµÏ³¿¾Ç³» ¿» ´»³ÄÄ¿¯Ã , ¸ Ã¼ÏÃ¸ Ç¸Ã Ã»Ã¯¾³Ã »¯»µ ´Ï¿ ¯ÉÃ ÇÄµ»Ã ¸½¯ÄµÃ ³¾Ç¯ ³»³ 
»³»¸½µÄ»¾¯, ¸ »¯¼ÈÈ¸ ÇÉ¾ Ã»Ã»¾ώ¾ ÏÇ³¾ ´µ¾ ÇÄ¸Ã»½¿Ã¿»¿Ï¾Ç³» ³»³ Ç¸¾ ³Ã¿φÈ³¯ Ç¸Ã 
µ¿¯Ç½»Ã¸Ã »¼Ã. �µ¾»»¯, ¿» Ç¿ÈÄ»ÃÇ»»¯Ã µ³»³Ç³ÃÇ¯Ãµ»Ã ÇÄµ»¯·¿¾Ç³» ½µÇ³ÇÄ¿Ã¯Ã ώÃÇµ ÏÇ» ½Ï¾¿ 
¾³ ½µ»ώ¾¿È¾ Ç»Ã »³Ç³¾³¼ώÃµ»Ã Ç¿ÈÃ »³» ¾³ Ã³Ä¿ÈÃ»¯·¿È¾ ¯¾³ ¿»»¿¼¿³»»Ï ÃÄ¿φ¯¼ ³¼¼¯ »³» 
¾³ µ¯¾³» Ãµ »¯Ã¸ ¾³ ÈÃ¸ÄµÇ¿Ï¾ ³³Ã»»¯Ã ÃÄ¿´»³³Ä³φ¯Ã ÃÄ¿ÃÇ³Ã¯³Ã ³»³ Ç¸¾ ³Ãφ¯¼µ»³ ÇÉ¾ 
Ç¿ÈÄ»ÃÇώ¾ ³¼¼¯ »³» Ç¿È µÈÄÏÇµÄ¿È ÃµÄ»³¯¼¼¿¾Ç¿Ã ÇÉ¾ ½¿¾¯´É¾. 

4.7.5 �Ä¯Ãµ»Ã ÃÇ¿¾ Ç¿½¯³ Ç¸Ã ³»¿Ã¿»»»¼ÏÇ¸Ç³Ã 

� ³Ãώ¼µ»³ Ç¸Ã ³»¿Ã¿»»»¼ÏÇ¸Ç³Ã, ´µ´¿½¯¾¿È ÏÇ» ³ÈÇ¯ µ¯¾³» ³Ã³Ä³¯Ç¸Ç¸ ³»³ Ç¸¾ ¿»»¿¾¿½¯³ 
»³» Ç¸¾ µÈ¸½µÄ¯³ ÇÉ¾ ³¾»ÄώÃÉ¾, ³Ã¿Çµ¼µ¯ ½¯³ ³³Ã»»¯ ÃµÄ»³³¼¼¿¾Ç»»¯ ÃÄÏ»¼¸Ã¸. � 
´»³Ç¯Ä¸Ã¸ ¼¿»ÃÏ¾, ³ÈÇ¯Ã »³» ¸ »»³¾ÏÇ¸Ç³ Ç¸Ã φÏÃ¸Ã ¾³ Ã³Ä¯Çµ» ³³³»¯ ¯Çµ» »³Ç³ÃÇµ¯ 
ÃÄ¿ÇµÄ³»ÏÇ¸Ç³ Ãµ Ã³³»ÏÃ½»³ »¼¯½³»³. 

£¯¾³»³Ã 4.8: �Ä¯Ãµ»Ã ÃÄ¿Ã³Ä½¿³¯Ã ³»³ Ç¸ ³»¿Ã¿»»»¼ÏÇ¸Ç³ 

�¯´¿Ã £µÄ»³Ä³φ¯ �Ä¯Ã¸Ã 

£ÇÄ³Ç¸³»»¯Ã �¾¯ÃÇÈ¿¸ ÃÇµ´¯¿È ´»³Çµ¯Ä»Ã¸Ã ÃÈÄ»³³»¯Ã 

�³»³»Ä¸Ã �¾¸½¯ÄÉÃ¸Ã - 

�»Ã³¯´µÈÃ¸Ã/�È³»Ã»¸Ç¿Ã¿¯¸Ã¸Ã �¾¸½¯ÄÉÃ¸ ÇÉ¾ Ã¿¼»Çώ¾ 

¤µÇ¾»»¯Ã �µ¾´Ä¿φÏÇµÈÃ¸ 

�¾¯ÃÇÈ¿¸ ÃÇµ´¯¿È ´»³Çµ¯Ä»Ã¸Ã ÃÈÄ»³³»¯Ã 

 » ÃÈÄ»³³»¯Ã Ã¿È ¿¼¿¯¾³ »³» ³È¿¯¾¿¾Ç³» µ¿³»Ç¯³Ã Ç¿È »µÄ½¿Ï »¼¯½³Ç¿Ã »³» Ç¸Ã ¿¸Ä³Ã¯³Ã, 
½Ã¿Ä¿Ï¾ ¾³ Ã¼¯¿¿È¾ ´³Ã»»¯Ã ÃµÄ»¿Ç¯Ã ÃÄ¿»³¼ώ¾Ç³Ã ¯ÇÃ» ³¾µÃ³¾ÏÄ»ÉÇµÃ »³Ç³ÃÇÄ¿φ¯Ã Ãµ 
Ç¼ÉÄ¯´³ »³» Ã³¾¯´³ »¯Ç» Ã¿È ¯Çµ» ¯½µÃ¸ µÃ¯ÃÇÉÃ¸ ÃÇ¸¾ È³µ¯³ »³» Ç¸¾ ¿½³¼¯ ´»³³¯ÉÃ¸ ÇÉ¾ 
»³Ç¿¯»É¾ ÇÉ¾ ³ÏÄÉ ÃµÄ»¿Çώ¾. �Ä¯¾µÇ³» ¼¿»ÃÏ¾ ³Ã³Ä³¯Ç¸Ç¸ ¸ ´¸½»¿ÈÄ³¯³ µ¾ÏÃ ÃÇµ´¯¿È 
´Ä¯Ã¸Ã ÏÇ» ½Ï¾¿ ³»³ Ç¸¾ ³¾Ç»½µÇώÃ»Ã¸ ÇÉ¾ ÃÈÄ»³³»ώ¾ ³¼¼¯ »³» ³»³ Ç¸¾ ÃÄÏ¼¸È¯ Ç¿ÈÃ. 

�¾¸½¯ÄÉÃ¸ ÇÉ¾ Ã¿¼»Çώ¾ 

�¾³ Ã¸½³¾Ç»»Ï ½¯ÇÄ¿ µ¯¾³» ¸ µ»Ã³¯´µÈÃ¸ ÇÉ¾ Ã¿¼»Çώ¾ ÏÃ¿¾ ³φ¿Ä¯ Ç¸ Ã¸½³Ã¯³ Ç¸Ã 
³»¿Ã¿»»»¼ÏÇ¸Ç³Ã ³»³ Ç¸¾ µÈ¸½µÄ¯³ Ç¿ÈÃ.  » ¯¾»ÄÉÃ¿» ÃÄ¯Ãµ» ¾³ ÃÈ¾µ»´¸Ç¿Ã¿»¯Ã¿È¾ ÏÇ» ¿» 
´Ä³ÃÇ¸Ä»ÏÇ¸ÇµÃ »³» ¿» µ¾¯Ä³µ»¯Ã Ç¿ÈÃ ÃÈ¾´¯¿¾Ç³» ¯½µÃ³ ½µ Ç¸¾ »³Ç¯ÃÇ³Ã¸ Ç¿È 
ÃµÄ»³¯¼¼¿¾Ç¿Ã, µÃ¸Äµ¯·¿¾Ç³Ã ¯ÇÃ» Ç»Ã ´»»¯Ã Ç¿ÈÃ ÃÈ¾»¯»µÃ ´»³³¯ÉÃ¸Ã.  » µ»ÃÇÄ³Çµ¯µÃ »³ 
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ÃÄ¯Ãµ» ¾³ ¿Ä³³¾ώ¾¿¾Ç³» ½µ Ç¯Ç¿»¿ ÇÄÏÃ¿ ώÃÇµ ¿» Ã¿¼¯ÇµÃ ¾³ µ¾¸½µÄώ¾¿¾Ç³» ÃÇµÇ»»¯ ½µ Ç¿¾ 
ÇÄÏÃ¿ ½µ Ç¿¾ ¿Ã¿¯¿ ½Ã¿Ä¿Ï¾ ¾³ È»¿»µÇ¯Ã¿È¾ φ»¼»»¯ ÃÄ¿Ã Ç¿ ÃµÄ»³¯¼¼¿¾ ÃÈ½ÃµÄ»φ¿Ä¯ 
¯Ç¿¾Ç³Ã ÉÃ ³ÃώÇµÄ¿ Ã»¿ÃÏ Ç¸¾ ÃÄ¿ÃÇ³Ã¯³ Ç¿È. 

�µ¾´Ä¿φύÇµÈÃ¸ 

£¸½³¾Ç»»¯ ´Ä¯Ã¸ ³»³ Ç¸¾ ÃÄ¿ÃÇ³Ã¯³ Ç¸Ã ³»¿Ã¿»»»¼ÏÇ¸Ç³Ã ³Ã¿Çµ¼µ¯ ¸ ´µ¾´Ä¿φÏÇµÈÃ¸ »³» ¸ 
µÃ¯»Ç³Ã¸ ÇÉ¾ ÇώÄÉ¾ ÃÄ³Ã¯¾¿È. ¤³ ´¯¾ÇÄ³ ÃÈ½³¯¼¼¿È¾ ÏÇ» ½Ï¾¿ ÃÇ¸ ´»³Ç¯Ä¸Ã¸ Ç¿È 
φÈÃ»»¿Ï ÃµÄ»³¯¼¼¿¾Ç¿Ã Ç¸Ã Ã³¾¯´³Ã ³¼¼¯ ½Ã¿Ä¿Ï¾ µÃ¯Ã¸Ã ¾³ ³Ã¿ÇÄ¯È¿È¾ Ç¸ ´»¯³ÄÉÃ¸ 
Ç¿È µ´¯φ¿ÈÃ »³» Ç»Ã Ã¼¸½½ÏÄµÃ. �Ã»Ã¼¯¿¾, ³Ã¿Çµ¼¿Ï¾ ÏÈ»ÃÇ¿ Ã³Ä¯³¿¾Ç³ ÃÇ¿¾ »³»³Ä»Ã½Ï 
Ç¿È ³¯Ä³, Ã¿È Ã¸½³¯¾µ» ÏÇ» ÃµÄ»ÃÃÏÇµÄ³ ´¯¾ÇÄ³ »³» φÈÇ¯ ½Ã¿Ä¿Ï¾ ¾³ ÃÈ½³¯¼¼¿È¾ ÃÇ¸¾ 
ÃµÄ³»Ç¯ÄÉ ½µ¯ÉÃ¸ ÇÉ¾ ³µÄ¯É¾ Ç¿È »µÄ½¿»¸Ã¯¿È.  
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5. £È½ÃµÄ¯Ã½³Ç³- £Ä¿¿ÃÇ»»¯Ã 

5.1 £È½ÃµÄ¯Ã½³Ç³ 

�³Ç¯ Ç¸¾ µ»ÃÏ¾¸Ã¸ Ç¸Ã Ã³Ä¿ÏÃ³Ã ´»Ã¼É½³Ç»»¯Ã µÄ³³Ã¯³Ã ÃÄ¿¯»ÈÈ³¾ Ç³ Ã³Ä³»¯ÇÉ 
ÃÈ½ÃµÄ¯Ã½³Ç³: 

�Ä¯Ãµ»Ã µÈ³»Ã»¸Ç¿Ã¿¯¸Ã¸Ã Ã¿¼»Çώ¾ 

 » ½µ³³¼ÏÇµÄµÃ »³Ç³¾³¼ώÃµ»Ã Ç¿È �¯½¿È µ¾Ç¿Ã¯·¿¾Ç³» ÃÇ¿¾  »»»³»Ï ¤¿½¯³ »³» Ç¿¾ Ç¿½¯³ 
ÇÉ¾ �´»ÉÇ»»ώ¾ �µÇ³φ¿Äώ¾.  » Ã¿¼¯ÇµÃ ³Ã¿Çµ¼¿Ï¾ ¯¾³¾ Ã¸½³¾Ç»»Ï Ã³Ä¯³¿¾Ç³ ³»³ Ç¸¾ 
µÃ¯ÇµÈ¿¸ Ç¿È ÃÇÏÇ¿È ½µ¯ÉÃ¸Ã ÇÉ¾ µ»Ã¿½Ãώ¾ »³» ³»³ ³ÈÇÏ Ç¿ ¼Ï³¿ »³ ÃÄ¯Ãµ» ¾³ 
¿Ä³³¾É»¿Ï¾ µ»ÃÇÄ³Çµ¯µÃ µÈ³»Ã»¸Ç¿Ã¿¯¸Ã¸Ã »³» µ¾¸½¯ÄÉÃ¯Ã Ç¿ÈÃ.  » ´Ä¯Ãµ»Ã »³ ÃÄ¯Ãµ» 
¾³ ¯Ç¿È¾ µÃ»½¿ÄφÉÇ»»Ï Ç³Ä³»Ç¯Ä³, »³»ώÃ µÃ¯Ã¸Ã ¾³ Ã³Ä¿ÈÃ»¯·¿È¾ »³» ½¯ÇÄ³ 
µ¿¿»»¿¾Ï½¸Ã¸Ã Ç³ ¿Ã¿¯³ ¾³ µ¯¾³» ¯½µÃ³ µφ³Ä½ÏÃ»½³ ÃÄ¿»µ»½¯¾¿È ¾³ ½µ»É»µ¯ ¸ ÃÃ³Ç¯¼¸ 
µ¾¯Ä³µ»³Ã. ¤¯¼¿Ã »³ ÃÄ¯Ãµ» ¾³ µ¾¸½µÄώ¾¿¾Ç³» »³» ³»³ Ç³ ¿»»¿¾¿½»»¯ ¿φ¯¼¸ Ç¸Ã 
µ¿¿»»¿¾Ï½¸Ã¸Ã µ¾¯Ä³µ»³Ã ³ÃÏ Ã³Äµ½³¯Ãµ»Ã Ã¿È ÃÄ¿Çµ¯¾¿¾Ç³» ÇÏÃ¿ È¼»»¯Ã ÏÃ¿ »³» ³¼¼³³¯Ã 
Ç¸Ã µ¾µÄ³µ»³»¯Ã Ç¿ÈÃ ÃÈ½ÃµÄ»φ¿Ä¯Ã. 

£È¾´È³Ã½ÏÃ ´Ä¯ÃµÉ¾ µ¿¿»»¿¾Ï½¸Ã¸Ã »³» ³¾³¾µώÃ»½É¾ Ã¸³ώ¾ µ¾¯Ä³µ»³Ã 

  ³È¿¸½¯¾¿Ã ÄÈ»½ÏÃ Ã³³»ÏÃ½»³Ã »³Ç³¾¯¼ÉÃ¸Ã µ¾¯Ä³µ»³Ã µ¯¾³» ¯¾³Ã »¯¾´È¾¿Ã ³»³ Ç¸¾ 
³¾¯ÃÇÈ¿¸ »³» Ç¸¾ ÃÄ¿ÃÃ¯»µ»³ ¾³ ´»³Ãφ³¼»Ã»µ¯ ¯¾³ ³»¿Ç»»Ï µÃ¯Ãµ´¿ ÇÉ¾ ³¾»ÄώÃÉ¾ ³»³ Ç¿ 
½¯¼¼¿¾. �»³ Ç¸ ³µ¼Ç¯ÉÃ¸ Ç¸Ã µ¾µÄ³µ»³»¯Ã ³Ã¿´¿Ç»»ÏÇ¸Ç³Ã »³» ÃÈ¾µÃώÃ Ç¸ ½µ¯ÉÃ¸ Ç¸Ã 
µ¾µÄ³µ»³»¯Ã µ¿¯ÄÇ¸Ã¸Ã »Ä¯¾µÇ³» ³Ã³Ä³¯Ç¸Ç¸ ¸ µ¿¿»»¿¾Ï½¸Ã¸ µ¾¯Ä³µ»³Ã Ãµ Ã¿»»¯¼¿ÈÃ Ç¿½µ¯Ã 
Ç¸Ã »¿»¾É¾¯³Ã. �Ç¿¾Ç³Ã ½µ³¯¼¿ ³¾Ç¯»ÇÈÃ¿ ÃÇ¸ ½µ¯ÉÃ¸ Ç¸Ã µ¾µÄ³µ»³»¯Ã »³Ç³¾¯¼ÉÃ¸Ã ½¯ÃÉ 
ÇÉ¾ ³¾³¾µώÃ»½É¾ Ã¸³ώ¾ µ¾¯Ä³µ»³Ã »³»¯ÃÇ³Ç³» ³¾³³»³¯³ ¸ ÃÈ½³¿¼¯ Ç¿ÈÃ.  » Ã¿¼¯ÇµÃ Ã¯Ä³ 
³ÃÏ »³Ç³¾³¼ÉÇ¯Ã µ¾¯Ä³µ»³Ã ½Ã¿Ä¿Ï¾ ¾³ ³¯¾¿È¾ »³» Ã³Ä³³É³¿¯ ³ÈÇ¯Ã, µ¾ώ »³»¿Ä»ÃÇ»»¯ 
µ¯¾³» »³» ¸ ´¸½»¿ÈÄ³¯³ µ¾µÄ³µ»³»ώ¾ »¿»¾¿Ç¯ÇÉ¾. �¿³Ãφ³¼¯·µÇ³» ¯ÇÃ» ½³·¯ ½µ Ç³ ½¯ÇÄ³ 
µ¿¿»»¿¾Ï½¸Ã¸Ã, ¸ ½µ¯ÉÃ¸ ½µ³¯¼¿È Ã¿Ã¿ÃÇ¿Ï ÇÉ¾ µ»Ã¿½Ãώ¾ ÇÉ¾ ³¯Ä»É¾ ÄÏÃÉ¾. 

�¾³¼¼³»Ç»»¿¯ ÇÄÏÃ¿» ½µ¯ÉÃ¸Ã ÇÉ¾ µ»Ã¿½Ãώ¾ 

�³ ÃÄ¯Ãµ» ¾³ ³Äµ»¿Ï¾ µ¾³¼¼³»Ç»»¿¯ ÇÄÏÃ¿» ½µ¯ÉÃ¸Ã ÇÉ¾ µ»Ã¿½Ãώ¾ Ã¿È ´µ¾ »³ ³Ã³»Ç¿Ï¾ 
ÈÈ¸¼¯ ÇÄ¸½³Ç¿´ÏÇ¸Ã¸. �¾³Ã ³ÃÏ ³ÈÇ¿ÏÃ µ¯¾³» ¸ È»¿»¯Ç¸Ã¸ ´»³φ¿ÄµÇ»»¯Ã »¿È¼Ç¿ÏÄ³Ã »³» 
ÃÈ½ÃµÄ»φ¿Ä¯Ã ³Ã¯¾³¾Ç» ÃÇ¸ ÇÄ¯Ã¸ µ¾¯Ä³µ»³Ã. £Ä¯Ãµ» ¾³ ³¯¾µ» ÇÄÏÃ¿Ã ·É¯Ã Ã¼¯¿¾, ÃÉÃ 
»¯»µ ÃÈÃ»µÈ¯ ³¾³½½¯¾¸ ÇÉÄ¯Ã ¼Ï³¿, »¯»µ φÉÃ ¿µÇ³Ã½¯¾¿, »¯»µ ´»³ÄÄ¿¯ ¾µÄ¿Ï, ³Ã¿Çµ¼µ¯ 
¯Ã»¿Ã¸ ÃÃ³Ç¯¼¸ µ¾¯Ä³µ»³Ã. �Ã»Ã¼¯¿¾, ½¯ÃÉ Ç¸Ã »³¼ÏÇµÄ¸Ã ´»³Çµ¯Ä»Ã¸Ã ³Ã¿ÄÄ»½½¯ÇÉ¾ »³» 
³¾³»Ï»¼ÉÃ¸Ã »³ ½Ã¿Ä¿ÏÃ³¾ ¾³ ÈÃ¯Ä¿¿È¾ ³»Ï½³ »³» ¯Ã¿´³ ³»³ Ç¿ �¯½¿, µ¾ώ ¸ µ¾¸½¯ÄÉÃ¸ 
ÇÉ¾ Ã¿¼»Çώ¾ ³»³ ¿»»»³»¯ »¿½Ã¿ÃÇ¿Ã¿¯¸Ã¸ »³ ÃÈ¾¯³³¼µ ÃÇ¸¾ ÃÄ¿ÃÃ¯»µ»³ ³ÈÇ¯. 

�¾³·¯Ç¸Ã¸ ÃÄÏÃ»µÇÉ¾ Ã¸³ώ¾ ÇÄ¸½³Ç¿´ÏÇ¸Ã¸Ã 

�Ï³É Ç¸Ã ´ÏÃ»¿¼¸Ã ¿»»¿¾¿½»»¯Ã ÃÈ³»ÈÄ¯³Ã µ¯¾³» ÃÄ¿φ³¾¯Ã ÏÇ» ÇÏÃ¿ ¿» Ã¿¼¯ÇµÃ Ç¸Ã ÃµÄ»¿Ç¯Ã 
ÏÃ¿ »³» ¿ �¯½¿Ã ´µ ´»³»¯Ç¿È¾ Ç¿ÈÃ ³Ã³Ä³¯Ç¸Ç¿ÈÃ ¿»»¿¾¿½»»¿ÏÃ ÃÏÄ¿ÈÃ ³»³ Ç¸¾ È¼¿Ã¿¯¸Ã¸ 
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´Ä¯ÃµÉ¾ µ¿¿»»¿¾Ï½¸Ã¸Ã µ¾¯Ä³µ»³Ã »³» ½µ¯ÉÃ¸Ã ÇÉ¾ µ»Ã¿½Ãώ¾. £È¾µÃώÃ, ¿ �¯½¿Ã ¿φµ¯¼µ» 
¾³ ³¾³·¸Ç¯Ãµ» ÃÄÏÃ»µÇµÃ Ã¸³¯Ã ÇÄ¸½³Ç¿´ÏÇ¸Ã¸Ã ³ÃÏ Ã¿»»¯¼³ ÃÄ¿³Ä¯½½³Ç³ »³» 
µÃ»´¿Ç¯Ãµ»Ã Ã¿È ÃÄ¿Ãφ¯Äµ» ¸ �ÈÄÉÃ³Ë»¯ �¾ÉÃ¸. £³Ä¯¼¼¸¼³ ¿ �¯½¿Ã ¿φµ¯¼µ» ¾³ 
³¾³·¸Ç¯Ãµ» ÃÈ½³¿È¼µÈÇ»»¯ ÈÃ¿ÃÇ¯Ä»¿¸ ³ÃÏ ÇώÄµÃ Ã¿È ¯Ç¿È¾ ´»³Ã»ÃÇώÃµ» Ç¸ Ã¸½³Ã¯³ Ç¸Ã 
³»ώÃ»½¸Ã ³¾¯ÃÇÈ¿¸Ã »³» ¯Ç¿È¾ ½µ³³¼ÏÇµÄ¸ µ½Ãµ»Ä¯³ ÃÇ¸¾ È¼¿Ã¿¯¸Ã¸ ´Ä¯ÃµÉ¾ 
µ¿¿»»¿¾Ï½¸Ã¸Ã µ¾¯Ä³µ»³Ã. 

�Ã¿ÈÃ¯³ ¿¼¿»¼¸ÄÉ½¯¾¿È ÃÇµ´»³Ã½¿ύ 

� ¯¼¼µ»È¸ ÃÈ¾µÄ³³Ã¯³Ã ½µÇ³¿Ï ÇÉ¾ ´»¯φ¿ÄÉ¾ µÃ»Ã¯´É¾ ´»³»È³¯Ä¾¸Ã¸Ã »³»»ÃÇ¯ ´ÏÃ»¿¼¸ 
Ç¸¾ µÃ¯ÇµÈ¿¸ µ¾ÏÃ »¿»¾¿Ï ÃÇÏÇ¿È. �»³ Ç¸ ´¸½»¿ÈÄ³¯³ ½»³Ã »¿»¾¯Ã ÃÇÄ³Ç¸³»»¯Ã ³»³ Ç¸ ½µ¯ÉÃ¸ 
ÇÉ¾ ³¯Ä»É¾ ÄÏÃÉ¾ »³ ÃÄ¯Ãµ» ¾³ ÃÈ¾µÄ³³ÃÇµ¯ ¸ Ç¿Ã»»¯ »³» ÃµÄ»φµÄµ»³»¯ ³ÈÇ¿´»¿¯»¸Ã¸, 
µ¾ώ ¸ ÃÇÄ³Ç¸³»»¯ Ã¿È »³ ³»¿¼¿È»¸»µ¯ »³ ÃÄ¯Ãµ» ¾³ ³³Ã¯·µÇ³» ÃÇ¿ �»¾»»Ï £Ç¯´»¿ ³»³ Ç¸¾ 
�¾¯Ä³µ»³ »³» Ç¿ �¼¯½³.   ÃÇµ´»³Ã½ÏÃ ³¯Ãµ» Ç¿È ÃÄ¿ÇÏÃ¿È ´»³³³»½»»¯Ã ÃÈ¾µÄ³³Ã¯³Ã 
³¿¸»¯µ» ÃÇ¸ ´¸½»¿ÈÄ³¯³ »¿»¾ώ¾ Ã¿¼»Ç»»ώ¾, Ç¸¾ Ã»¿ µÏ»¿¼¸ Ã³Ä³»¿¼¿Ï»¸Ã¸ Ç¿È, ½¯ÃÉ 
´»³³¿È¼µÏÃµÉ¾, »³»ώÃ µÃ¯Ã¸Ã ´¸½»¿ÈÄ³µ¯ »³» ½¯³ ´È¾³Ç¯ ³¯Ã¸ ³»³ Ç¸¾ ÃÄ¿Ã¯¼»ÈÃ¸ 
µÃµ¾´ÏÃµÉ¾. 

5.2 £Ä¿¿ÃÇ»»¯Ã 

� Ã³Ä¿ÏÃ³ ´»Ã¼É½³Ç»»¯ µÄ³³Ã¯³ ÉÃ ÃÄ¿ÃÇ¯´»¿ ´Ä¯Ã¸Ã ³»³ Ç¸¾ ³µ»φÏÄ¿ µ¾¯Ä³µ»³ »³» Ç¿ 
»¼¯½³ Ç¿È �¯½¿È §³»ÃÇ¿Ï ´µ¾ ³Ã¿Çµ¼µ¯ »¯Ã¿»³ ´µÃ½µÈÇ»»¯ ÃÄ¯¿¸ ÃÄ¿Ã Ç¿ £Ï½φÉ¾¿ ÇÉ¾ 
�¸½¯ÄÇÉ¾. � Ã³Ä¿ÏÃ³ ½µ¼¯Ç¸ ½Ã¿Äµ¯ ¾³ ÇÄ¸Ã»½¿Ã¿»¸»µ¯ ÉÃ ÈÃÏ´µ»³½³ Ã¯¾É ÃÇ¿ ¿Ã¿¯¿ 
½Ã¿Äµ¯ ¿ �¯½¿Ã ¾³ »³ÇµÈ»Ï¾µ» Ç¿ÈÃ ½µ¼¼¿¾Ç»»¿ÏÃ Ç¿È ÃÇÏÇ¿ÈÃ »³» µφÏÃ¿¾ Ç¿ µÃ»»È½µ¯ ¾³ 
Ç¿ µÃµ»Çµ¯¾µ» ³»³ Ç³ ¯Ç¸ 2040 »³» 2050. 

¤¿ ÃÄ¿ÃÇ¯´»¿ ´Ä¯Ã¸Ã ³Ã¿´µ»»¾Ïµ» ÏÇ» µ¯¾³» µφ»»Ç¯ ¸ ½µ¯ÉÃ¸ µ»Ã¿½Ãώ¾ ÄÏÃÉ¾ ÃÏ½φÉ¾³ ½µ 
Ç¿ÈÃ ÃÇÏÇ¿ÈÃ Ã¿È ¯Çµ» »¯Ãµ» ¸ �ÈÄÉÃ³Ë»¯ ¯¾ÉÃ¸ »³» ÏÇ» Ç³ ¿φ¯¼¸ ½Ã¿Äµ¯ ¾³ µ¯¾³» 
Ã¿¼¼³Ã¼¯ ÇÏÃ¿ ÃÇ¿ �¯½¿ ÏÃ¿ »³» ÃÇ¸¾ Ç¿Ã»»¯ »¿»¾É¾¯³. 

�ÃÏ Ç¿ Ã¯Ä³Ã½³ Ç¿È ÃÄ¿ÃÇµ´¯¿È ÃÇ¸ ´¸½»¿ÈÄ³¯³ Ç¿È £���� ¿ �¯½¿Ã ³Ã¿»Ç¯ Ç¸¾ 
µ¾µÄ³µ»³»¯ Ç¿È Ç³ÈÇÏÇ¸Ç³ »³» ½µ Ç¸¾ È¼¿Ã¿¯¸Ã¯ Ç¿È Ç¿Ã¿»µÇµ¯Ç³» ³¾¯½µÃ³ ÃÇ¿ÈÃ 
ÃÄÉÇ¿ÃÏÄ¿ÈÃ �¯½¿ÈÃ. �³ ¯Çµ» ³¾¿¯¿µ» ¯¾³Ã ´¯³È¼¿Ã µÃ»»¿»¾É¾¯³Ã ½µÇ³¿Ï ³ÈÇ¿Ï »³» Ç¸Ã �.�. 
½µ ³Ã¿Ç¯¼µÃ½³ Ç¸¾ µ»½µÇ¯¼¼µÈÃ¸ ÇÄ¸½³Ç¿´¿Ç»»ώ¾ ÃÄ¿³Ä³½½¯ÇÉ¾. 

£¸½³¾Ç»»Ï ÄÏ¼¿ »³ ´»³´Ä³½³Ç¯Ãµ» ¸ µ¾µÄ³¯ ÃÈ½½µÇ¿Ç¯ Ç¸Ã Ç¿Ã»»¯Ã »¿»¾É¾¯³Ã ÃÄ¿Ã Ç¿¾ 
»¿»¾Ï ÃÇÏÇ¿. � Ç¿Ã»»¯ ³ÈÇ¿´»¿¯»¸Ã¸ ´µ¾ ³Ã¿Çµ¼µ¯ ¿¯¾¿ Ãώ½³ ³»³ Ç¿¾ Ã¿¼¯Ç¸ ³φ¿Ï 
³Ä¯Ã»µÇ³» ÃÈ¾µÇώÃ ´¯Ã¼³ Ç¿È ³»³ ¾³ Ç¿¾ ³¿¸»¯, ¾³ Ç¿¾ µ¾¸½µÄώ¾µ» »³» ¾³ Ç¿¾ »³Ç³ÄÇ¯·µ».  
�φÏÃ¿¾ ³φ¿È³»Ä³ÃÇµ¯ ÇÏÃ¿ ¸ Ç¿Ã»»¯ ³ÈÇ¿´»¿¯»¸Ã¸, ÏÃ¿ »³» ¿ »ÏÃ½¿Ã Ç³ ¿φ¯¼¸ Ç¿È 
£È½φώ¾¿È, »³ µÃ»ÇµÈÇ»µ¯ ¿ ÃÇÏÇ¿Ã ³»³ Ç¸ ´»³³¯ÉÃ¸ Ãµ ¯¾³¾ Ã»¿ «ÃÄ¯Ã»¾¿» �¯½¿. 
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£³Ä³ÄÇ¯½³Ç³ 

£³Ä¯ÄÇ¸½³ �: £µÇÄ¯¼³»¿ diesel ÃÇ¸ ³µÉÄ³¯³ (2012) 

�¯´¿Ã �³¼¼»¯Ä³µ»³Ã 
�»Ç¯Ãµ»Ã 

(£ÇÄ¯½½³Ç³) 
£È¾Çµ¼µÃÇ¯Ã 
(lt/ÃÇÄ¯½½³) 

�³Ç³¾¯¼É
Ã¸ 

£µÇÄµ¼³¯¿
È (MWh) 

�³ÄÃ¿¯ ½µ �¯¼Èφ¿Ã 211,08 3,60 7,60 

�¿½½¯¾³ ¯¾»¸ »µÄ½¿»¸Ã¯¿È 1,26 3,60 0,05 

£³Ä³´¿Ã»³»¿¯ �¼³»ώ¾µÃ ÃÇ³ 
½»»Ä¯ ¾¸Ã»¯ Ç¿È �»³³¯¿È 

0,10 6,00 0,01 

�¯¼»-�»Ç¯Ãµ»Ã ½µ ½µ¼¯ÃÃ»³ 8,62 8,00 0,69 

�¾»¿»¿½»»¯Ã �³¼¼»¯Ä³µ»µÃ 3,04 8,33 0,25 

 ÃÃÄ»¿µ»´¯ 293,81 8,70 25,56 

�¼³»ώ¾µÃ ³»³ Ã³Ä³³É³¯ 
�¼³»Ï¼³´¿È 

23.746,68 9,00 2.137,20 

�¼³»ώ¾µÃ �»Ã¼¯Ã �³ÇµÏ»È¾Ã¸Ã 7.830,74 11,00 861,38 

�µ¾´Äώ´µ»Ã �³¼¼»¯Ä³µ»µÃ 
(¤¿´»¯Ã) 7,14 11,00 0,79 

£ÄÉÇµË¾¿ÏÇ¿» £ÃÏÄ¿» 3,01 11,60 0,35 

�¾»¿» »³» »³¼¼ÉÃ»ÃÇ»»¯ φÈÇ¯ 
»µÄ½¿»¸Ã¯¿È 

0,99 12,50 0,12 

�½Ãµ¼ώ¾µÃ 175,52 13,00 22,82 

�½Ãµ¼ώ¾µÃ ³»³ Ã³Ä³³É³¯ 
¿¯¾¿È ÃÇ³ ½»»Ä¯ ¾¸Ã»¯ Ç¿È 

�»³³¯¿È 

5,02 13,90 0,70 

�½Ãµ¼ώ¾µÃ �¾³´»¯Ä»ÄÉÃ¸ 1,93 14,40 0,28 

£Ç³φ¯´³ 954,54 14,40 137,45 

�É¿ÇÄ¿φ¯Ã 296,83 15,50 46,01 

�¿»Ã¯ £»Ç¸Ä¯ 2.833,34 15,50 439,17 

�¿»Ã¯ �ÃÃµÄ»´¿µ»´¯ 22,12 17,50 3,87 

�ÃÃµÄ»´¿µ»´¯ ÃÄ¿Ã 
½µÇ³Ã¿¯¸Ã¸ 

5,16 18,00 0,93 

�¸ÃµÈÇ»»¯ �³»Ä¯Ã �»¯Ä»µ»³Ã 1.457,26 20,50 298,74 

�µ¾´Äώ´µ»Ã �³¼¼»¯Ä³µ»µÃ 
(�Ç¼³´»¯Ã) 0,49 21,00 0,10 

�¼³»ώ¾µÃ ³»³ Ã³Ä³³É³¯ 
�Ã»ÇÄ³Ã¯·»³Ã �¼»¯Ã 

30,27 20,00 6,05 

�¸ÃµÈÇ»»¯ ¥ÃÏ �¯¼ÈÈ¸ 111,45 30,00 33,43 

£»Ç¯Ä» Ã»¼¸ÄÏ 5,63 16,00 0,90 

£ύ¾¿¼¿ 38.006,04   4.024,45 

£¸³¯:  £���£�, �»¾»»Ï ¤ÈÃ¿³Ä³φµ¯¿ 
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£³Ä¯ÄÇ¸½³ �: �¸½ÏÃ»µÃ �µÇ³φ¿Ä¯Ã (2012) 

�/� 
�µÈÇ¯Ä³-

£³Ä³Ã»µÈ¯ 
�Ä¿½¿¼Ï³»³ 

km µ¾ÇÏÃ �¯½¿È ³¾¯ 
¸½¯Ä³ 

km »³»¸½µÄ»¾¯Ã 
/³´¿½¯´³ 

1 �Ä¯»¼µ»¿-�¿¯ÄµÃ 10 10,24 512,00 

2 
�Ä¯»¼µ»¿-

�¯Ç³¼³ 
2 24,63 246,30 

3 
�Ä¯»¼µ»¿-�³. 

�³¼¯¾¸ 
6 34,41 1.032,30 

4 
�Ä¯»¼µ»¿-

¤È½Ã¯»» 9 21,01 945,45 

5 �¿¯ÄµÃ-�¯Ç³¼³ 2 18,50 185,00 

6 
�¿¯ÄµÃ-�³. 

�³¼¯¾¸ 
6 17,30 519,00 

7 �¿¯ÄµÃ-�Ä¯»¼µ»¿ 11 10,24 563,20 

8 �¯Ç³¼³-�¿¯ÄµÃ 3 18,50 277,50 

9 
�¯Ç³¼³-

�Ä¯»¼µ»¿ 
3 24,63 369,45 

10 
�³. �³¼¯¾¸-

�¿¯ÄµÃ 
7 17,30 536,30 

11 
�³. �³¼¯¾¸-

�Ä¯»¼µ»¿ 
7 34,41 1.066,71 

12 
¤È½Ã¯»»-
�Ä¯»¼µ»¿ 

10 21,01 1.050,50 

13 
�Ä¯»¼µ»¿-

�³½¯ÄµÃ 
1 20,10 100,50 

14 
�³½¯ÄµÃ-

�Ä¯»¼µ»¿ 
1 20,10 100,50 

�µÄ»»Ï £ύ¾¿¼¿ 7.504,71 

£¸³¯: �¤�� �¿½¿ύ �Ä³»¼µ¯¿È, Google Maps 

 

�/� £¯³³³Ç¿ �Ä¿½¿¼Ï³»³ 
km µ¾ÇÏÃ �¯½¿È ³¾¯ 

¸½¯Ä³ 

km £¯³³³Ç¿ 
/³´¿½¯´³ 

1 �Ä¯»¼µ»¿-�¿¯ÄµÃ 10 10,24 102,4 

2 �Ä¯»¼µ»¿-�¯Ç³¼³ 3 24,63 73,89 

3 
�Ä¯»¼µ»¿-�³. 

�³¼¯¾¸ 
5 34,41 172,05 

4 �Ä¯»¼µ»¿-¤È½Ã¯»» 9 21,01 189,09 

5 �¿¯ÄµÃ-�¯Ç³¼³ 3 18,50 55,5 

6 �¿¯ÄµÃ-�³. �³¼¯¾¸ 5 17,30 86,5 

7 �¿¯ÄµÃ-�Ä¯»¼µ»¿ 10 10,24 102,4 
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8 �¯Ç³¼³-�¿¯ÄµÃ 4 18,50 74 

9 �¯Ç³¼³-�Ä¯»¼µ»¿ 4 24,63 98,52 

10 �³. �³¼¯¾¸-�¿¯ÄµÃ 6 17,30 103,8 

11 
�³. �³¼¯¾¸-

�Ä¯»¼µ»¿ 
6 34,41 206,46 

12 ¤È½Ã¯»»-�Ä¯»¼µ»¿ 9 21,01 189,09 

13 �Ä¯»¼µ»¿-�³½¯ÄµÃ 1 20,10 20,1 

14 �³½¯ÄµÃ-�Ä¯»¼µ»¿ 1 20,10 20,1 

�µÄ»»Ï £ύ¾¿¼¿ 1.493,90 

£¸³¯: �¤�� �¿½¿ύ �Ä³»¼µ¯¿È, Google Maps 

 

�/� �ÈÄ»³»¯ �Ä¿½¿¼Ï³»³ km µ¾ÇÏÃ �¯½¿È ³¾¯ 
¸½¯Ä³ 

km �ÈÄ»³»¯ 
/³´¿½¯´³ 

1 �Ä¯»¼µ»¿-�¿¯ÄµÃ 8 10,24 81,92 

2 �Ä¯»¼µ»¿-�¯Ç³¼³ 3 24,63 73,89 

3 �Ä¯»¼µ»¿-�³. 
�³¼¯¾¸ 

4 34,41 137,64 

4 �Ä¯»¼µ»¿-¤È½Ã¯»» 7 21,01 147,07 

5 �¿¯ÄµÃ-�¯Ç³¼³ 3 18,50 55,5 

6 �¿¯ÄµÃ-�³. �³¼¯¾¸ 4 17,30 69,2 

7 �¿¯ÄµÃ-�Ä¯»¼µ»¿ 7 10,24 71,68 

8 �¯Ç³¼³-�¿¯ÄµÃ 3 18,50 55,5 

9 �¯Ç³¼³-�Ä¯»¼µ»¿ 3 24,63 73,89 

10 �³. �³¼¯¾¸-�¿¯ÄµÃ 6 17,30 103,8 

11 �³. �³¼¯¾¸-

�Ä¯»¼µ»¿ 

6 34,41 206,46 

12 ¤È½Ã¯»»-�Ä¯»¼µ»¿ 7 21,01 147,07 

13 �Ä¯»¼µ»¿-�³½¯ÄµÃ 1 20,10 20,1 

14 �³½¯ÄµÃ-�Ä¯»¼µ»¿ 1 20,10 20,1 

�µÄ»»Ï £ύ¾¿¼¿  1.263,82 
 

£¥� �� 

10.262,43 Km/µ³´¿½¯´³ 

536.349,07 Km/¯Ç¿Ã 

214.539,63 lt/¯Ç¿Ã 

2.145,40 MWh/¯Ç¿Ã 

£¸³¯: �¤�� �¿½¿ύ �Ä³»¼µ¯¿È, Google Maps 
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£³Ä¯ÄÇ¸½³ �: ¤¿Ã»»¯ �¼µ»ÇÄ¿Ã³Ä³³É³¯ (2012) 

§ÉÇ¿³¿¼Ç³Ë»¯ ¨³½¸¼¯Ã ¤¯Ã¸Ã 

�/� 

 � ��/�£ª�¥��� 
§¥£�� ¥/� ��� ¥ 

£¤ £ª£ ¥ 

��£�  �£¨¥£(KW) 
£�¤�� ���� 

�.�/�¤ £ 
(MWh) 

1 £¤���¤���£ � & ¥� � ��£�¤���� 63,35 87,68 

2 £��¤�����£ ��'����£ � ���� £ £¥¤� £ 19,80 27,41 

3 
£¤ ��¤� ¥���� & 

� ��¥¤ ��������£  � 

�¤� ¥���£ 

�� ����¤���¤� ¥ 
79,92 110,62 

4 ��� �£�¤¤£ ��� £��  .�. £� ¥¤�� �.�. 
�����¤ £ 

79,92 110,62 

5 
� ¥¤��¤���£ ������£ & 

£��  .�. 
£� ¥¤�� �.�. 
�����¤ £ 

79,92 110,62 

6 
��£������£ � 

� �¤ ������ �  � 

��£���� �� 
�¤�� ¤��£ 

79,92 110,62 

7 
��¨��� §¤���������£ 

��� £��  .�. ��¤£�� £�¤¤� 80,00 110,73 

8 ¤¤ ¥���� £  .�. £'£�¤� �.�. 
� ¤'�� ¥ 

79,90 110,59 

9 �¥¤�� £ �� ¨�¤ ¥£��� 79,20 109,62 

10 
��¨�¤� ¥����£ ���¤��£ 

��� ��¤��  .�. 
£�¤¤��¥������ 
�.�. ��¤�£��¤� ¥ 

79,92 110,62 

11 �¥¤�� £ �� §¤�� ¥¤� 79,20 109,62 

12 
¨ ¥£¤ ¥����£ 
����� ¥�� 

��� £ ������£ � 
¨���£� 

39,90 55,23 

13 
¤������'¤��� 
¤ ¥�� £ �� �� 

��� ¨'¤�§�¤�£ 
���¤¤���� 

79,82 110,48 

14 �. � ���� £ & £��  .�. ������ �£  
��££'� 

79,82 110,48 

15 �¤����£ 2005 �£� 
£���� �������� 

�� £�¤£���'� 
79,80 110,45 

16 £ £���'��£ 2005 �£� 
��¤�£  �� 
£�¤£���'� 

79,80 110,45 

17 �¤¤���£ 2005 �£� 
��� £ ��¤'��£ 

�� £�¤£���'� 
79,80 110,45 

18 
�£ ��'��£ 2005 

�£� 

��� £ ��¤'��£ 
�� £�¤£���'� 

79,80 110,45 

19 ����� 2005 �£� 
£��£�¤�¤�� �� 

£�¤£���'� 
79,80 110,45 

20 ����¤¤� 2005 �£� 
� ¤§�£ 

�� ������¤� ¥ 
79,80 110,45 

21 �§¤ ��¤� 2005 �£� 
£�¤¤ ����¤�£ 

�� £�¤£���'� 
79,80 110,45 

22 �¤� 2005 �£� 
���������£ �� 

£�¤£���'� 
79,80 110,45 

23 
¤������'¤��� 
¤ ¥�� £ �� �� 

��� ¨'¤�§�¤�£ 
���¤¤���� 

49,92 69,09 

24 
¤������'¤��� 
¤ ¥�� £ �� �� 

��� ¨'¤�§�¤�£ 
 � £¤�£ 

79,82 110,48 

25 
SUN APOTHEOSIS  E.E. 

EMELINE TRADING 

� ����� 

��¤��¥��¤�- 
79,98 110,70 
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LIMITED COSMOFUND 

TRADING 

 ���£� £ ��. 

26 

EMELINETRADING 

LIMITED - 

RE CLEAR ENERGY 

LIMITED E.E. 

¨���£�-

 ���£� £ ��. 
��¤'�� ¥ 

79,20 109,62 

27 
������������£ ��¤ 
��¤������ ���  � 

£��� ¥¤�£ �� 
� ¤ �� ¥ 

79,82 110,48 

28 
��'¤�� £ & �'�/� £ 

�������£  .�. 
£�£ ¥¤�£ �.�. 

� �¤'� 
79,86 110,53 

29 
��� £�����£ 

� ¤ �£ ��������  � 

����¤���¤� 
£¥¤��'¤�££�£  

�.�. 
����¤���¤� ¥ 

79,98 110,70 

30 
� ¥¤£���£ � � ¥¤£��� � 

 � 

���¥�� 
�.�. £��������'� 

79,81 110,47 

31 
�§ � ��¤���� �.�.�.�.�. 

"�¤�¤��" 

���¤�� ��§��� 
�.�. �����£ 

79,92 110,62 

32 
��� ��¤���£ � 

�£ ¥��£�£� �  � 

���¥�� 
£��������'� 

79,81 110,47 

33 
 ¤§�� ¥����£ 

��'¤�� £ ��� £��  .�. 
�¤� �  ���£� ¥ 

�����¤ £ 
79,92 110,62 

34 

��£������£ 

��¤� ¥¤���£ 
�£��¤����£  � 

��£¤�£ �� 
�����¤ £ 

19,25 26,64 

35 ���¤� ¥¤���£ �'�� 
��§��� �� 
�����¤ £ 

19,25 26,64 

36 �. �� ����£ ��� £��  .�. ¤£�������� �.�. 
�����¤ £ 

79,37 109,86 

37 
��¥¤ �������£ 
��¤ ��¥¤�£ �� 

¨���� ¤���� �� 
§���¤'����£ 

79,80 110,45 

38 

��£������£ 

��¤� ¥¤���£ 
�£��¤����£  � 

��¤' 
��¤£�� � �  �� 

�����¤ £ 

79,20 109,62 

39 
�����£������£ 

��'¤�� £ ��£� 

��� £ �'����£ 
�.�. ¤ ¥§� 

79,92 110,62 

40 
�'����£ ¤��£�����£- 

��'¤�� £ ���¤���£  .�. 
���¥���� �.�. 

� ¤ �� ¥ 
80,00 110,73 

41 
£ ¥�¤ ¥¤���£ � 

� ¥�£�����£ �  � 

���¥�� 
£��������'� 

79,98 110,70 

42 
��¤�£ � �£ ¥��£�£� 

�  � 

���¥�� 
£��������'� 

79,98 110,70 

43 

��£���� £ £�£'� £ ��� 
£�� �.�.(£¤'�� £�£'� £ 

�'����£ & £��  .�.) 
���¤¤���� 49,50 68,51 

44 ¤ ¥�£�����£  .�. ��¤ ���£�� 79,68 110,29 

45 ¨¤'�� �£� ��¤ ����¤� 79,58 110,15 

46 HELBIO AE 

��¥���  

�� 
§���¤'����£ 

79,80 110,45 

47 HELBIO AE 
��� ¥������ �� 
§���¤'����£ 

79,95 110,66 

48 

��¤¤ £ ¥� £ 

���¤ ¥����£  .�. 
(£¤'�� �¥� ¥£¤���£ - 

������¤�� �.�. 
£��������'� 

79,81 110,47 
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49 HELBIO AE 
¤¤ ¨������£ �� 
§���¤'����£ 

79,95 110,66 

50 ¨¤'�� �£� ��'�� 79,98 110,70 

51 

��� ������£ ����£ - 
£�£�����£ ��'¤�� £ 

 .�. 
��¤��'¤�££� 79,92 110,62 

52 §��� £�¤ �.�.�.�. £�£ ¥¤�£ 79,81 110,47 

53 §��� £�¤ �.�.�.�. §¤���  �.�. 
� ¤'�� ¥ 

79,81 110,47 

54 

��¤¤ £ ¥� £ 

���¤ ¥����£  .�. 
(£¤'�� �¥� ¥£¤���£ - 

� ������£ �� 
��£¤��� ¥ 

79,90 110,59 

55 
�¤�£¤ ¤���£ �¤�����£ 

ELECTRON SUPPLIES �.�. 

�'£��� �.�. 
������¤� ¥ 

79,74 110,37 

56 ������£�£ �¤�¤�  .�. � ¥� £ ��� ¥ 
��¤'�� ¥ 

79,52 110,06 

57 
£�£����� ��� 

���� ¥����£ ��¨  � 

������¤� �� 
�����¤ £ 

80,00 110,73 

58 
£�£�����£ ��� 

���� ¥����£ ��¨  � 

� ¥� ¥¤ £ �� 
¤¥�£��� ¥ 

80,00 110,73 

59 
££�¤£'¤��� ��¤ 

£�£�����£ ��¨  � 

������¤� �� 
�����¤ £ 

80,00 110,73 

60 ������ ���'�  .�. � ¥� £ ��� ¥ 
��¤'�� ¥ 

79,80 110,45 

61 §'¤ �����£� �.�. � ¥� £ ��� ¥ 
��¤'�� ¥ 

79,80 110,45 

62 

����� ¥�� � ¥¤£���£ 
& 

£��  .�. 
£'£�¤� 79,38 109,87 

63 ¤�¤����£ ��¤'�� £ 
������� �.�. 

��¤���'� 
39,83 55,13 

64 

��£������ ��¤�� 

��£������£ 
�'�£¤��¤�� £ & £��  .�. 

£'£�¤� ¤ ¥��£ 79,90 110,59 

65 £���� ����� £��� ¥ ��� 
£��� ���¤¤�£ 

�� � ¤'� 
79,82 110,48 

66 §'¤ § ¤ £ �¤�¤�  .�. � ¥� £ ��� ¥ 
��¤'�� ¥ 

79,75 110,38 

67 §'¤ ��¤�'¤   .�. � ¥� £ ��� ¥ 
��¤'�� ¥ 

79,80 110,45 

68 ORIGO SOLARIS O.E. 
� ¥� £ ��� ¥ 

��¤'�� ¥ 
79,80 110,45 

69 �������£��  .�. � ¥� £ ��� ¥ 
��¤'�� ¥ 

79,80 110,45 

70 ��� £¥££'¤�¥¤�£  .�. � ¥� £ ��� ¥ 
��¤'�� ¥ 

79,80 110,45 

71 ��¤�� � � £ ��� £  .�. � ¥� £ ��� ¥ 
��¤'�� ¥ 

79,80 110,45 

72 
�¤�£¤ ¤���£ �¤�����£ 

ELECTRON SUPPLIES �.�. 

��¥��� �¨����� � 

���� ���� �.�. 
�����¤ £ 

79,58 110,15 

73 ��� £ 2005 
�¤�����£ �� 

£�¤£���'� 
79,58 110,15 

74 
��'¤�� £ £��������£ & 

£�� �.�. (£¤'�� ��¨��� �����£� £ 80,00 110,73 



 

133 

 

���¤���������£ 

75 

�£ ¥�¤ ¥���£ 

��¤'�� £ & £��  .� 

(£¤'�� £�¤�����£ 

��££��� 79,82 110,48 

76 §'¤ � ����  .�. � ¥� £ ��� ¥ 
��¤'�� ¥ 

79,80 110,45 

77 
���§ ¤�� & ���£¤¥�� 

�¤�¤�£  .�. 
� ¥� £ ��� ¥ 

��¤'�� ¥ 
79,80 110,45 

78 
�¥������� ���£�¤��� & 

£�� �.�. (ROI SOLEIL �.E.) 
� ¥� £ ��� ¥ 

��¤'�� ¥ 
79,90 110,59 

79 
���¤���� �����'£���£ 

£���£ ���¤����£ �£� 
�������� 79,92 110,62 

80 
���¤���� �����'£���£ 

£���£ ���¤����£ �£� 
��¤ ¥¤����� 79,92 110,62 

81 §'¤ £§��¤�  .�. � ¥� £ ��� ¥ 
��¤'�� ¥ 

78,96 109,29 

82 ���§ ¤��� �¤�¤�£  .�. � ¥� £ ��� ¥ 
��¤'�� ¥ 

79,90 110,59 

83 §'¤ � ¥£¤� �¤�¤�  .�. � ¥� £ ��� ¥ 
��¤'�� ¥ 

79,90 110,59 

84 

§'¤ � �¤���� �£ ¨� 

� �. �.£.�. (£¤'�� GSD 

�£�) 

� ¥� £ ��� ¥ 
��¤'�� ¥ 

78,68 108,90 

85 

F.P. ������ ���¤���� 

��'�¥�� �¤��¤��� 

(£¤'�� FIRST POWER 

� ¥� £ ��� ¥ 
��¤'�� ¥ 

78,90 109,21 

86 FP SOLAR A.E. 
� ¥� £ ��� ¥ 

��¤'�� ¥ 
79,90 110,59 

87 
¤ �����£ ��'¤�� £ & £�� 
�.�. (£¤'�� ��� £ �.�.) 

� ¥� £ ��� ¥ 
��¤'�� ¥ 

80,00 110,73 

88 

�.����££�¤��� 

�.¨ ¥£¤ ¥����£ 
 .�(���¤������ �����£ 

¤¤�� ��§���� 80,00 110,73 

89 

���£ ����¤�£��£ & ��� £ 

�.�. (£¤'�� 
£ �¥���¤������ �.�£�) 

� ¥¤��� 60,48 83,71 

    £ύ¾¿¼¿ 6.743,05 9.333,10 

£¸³¯: ������,����� 

 »»»³»¯ §ÉÇ¿³¿¼Ç³Ë»¯ 

�/� 

 � ��/�£ª�¥��� 
§¥£�� ¥/� ��� ¥ 

£¤ £ª£ ¥ 

��£�  �£¨¥£(KW) 
£�¤�� ���� 

�.�/�¤ £ 
(MWh) 

1 
£�£�� ££¥¤�����£ 

��'¤�� £ 
�������� 9,99 13,83 

2 ¤£������ �¤�¤� £�¤¤ ��§��� 9,87 13,66 

3 ¤£������ ¨¤¥£ ¥�� £�¤¤ ��§��� 9,40 13,01 

4 
££������ ��¤'��� ¤ ¥ 

�'�£¤��¤�� ¥ 

�'£¤� £����� 3, 
� �¤�£ 

8,28 11,46 

5 £�§���£ ��'¤�� £ £�¤£���� 9,87 13,66 

6 ££¥¤����� ���£¤�£�� 
£�¤¤ ��§���, 
���� ¥¤�� ¥ 

9,87 13,66 
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7 £�£�����£ ��'¤�� £ ��¤��¤���¤� 9,87 13,66 

8 ¤�����£ ��'¤�� £ §���¤'���� 9,95 13,77 

9 � ¥¤£���£ §¤����£� £ £���, ¤¥�£��� ¥ 4,93 6,82 

10 §�� ¥¤���£ ���� 

��£� 
"�����£� £", 

1¿ ¨��� � �¤'� - 
£ �£ ��£ 

9,88 13,67 

11 

����¤ ¥����£ 
��'¤�� £ ¤ ¥ 
����� ¥�� 

��¤ £ 7,59 10,51 

12 
�¤�££¥¤���£ 
����� ¥�� 

��� ¨'¤�§�¤�£ 
- 

��¤��¤���¤� 
9,89 13,69 

13 
���¤���������£ 

��¨��� 
¤¥�£��� 9,87 13,66 

14 
���¤���������£ 

��¨��� 
¤¥�£��� 9,87 13,66 

15 

��££'¤��� - 
�£��£� ��¤��� ����� 

¤ ¥ ��¨��� 

¤¥�£��� 9,98 13,81 

16 £ ¥������ ��££ ��� 

��£� "�¥��£¤¤��", 
£�¤¤ ��§��� 
���� ¥¤�� ¥ 

9,97 13,80 

17 
¨ ¥£¤ ¥����£ 
����� ¥�� 

��£� 
"��¤ ���£��", 

� �¤'� 

9,88 13,67 

18 £�£����� ����� £� ��¤��� 5,03 6,96 

19 £�£����� ����� £� 
������¤�, 

£¥¤��'¤�£�£ 
9,36 12,96 

20 £¤¥������� �¥¤���� ¤¥�£��� 9,93 13,74 

21 
� ¥¤¤�����£ 
����� ¥�� 

� ¥£�£ 
���� ¥¤�� ¥ 

10,00 13,84 

22 ¤£����¤��� ¤�¤£�� 
��£�¤����, 

� �¤�£ 
9,66 13,37 

23 
£��¤������£ 
����� ¥�� 

£� ¤�����'� 4, 
� �¤�£ 

9,45 13,08 

24 ¤��¤�������£ ��'¤�� £ 
��£�¤����, 

� �¤�£ 
9,87 13,66 

25 � ¥¤��¤���£ �'����£ 
� ���¤���� 5, 

¤¥�£��� 3,50 4,84 

26 
ASKOMET �§ � 

�£� �¥���� �.�. 

������  � £ 

� �¤'�-

¤¥�£��� ¥, ��£� 
� ¥¤� 

9,84 13,62 

27 
� ¥�� ¥¤���£ 

��'¤�� £ 
§���¤'���� 9,90 13,70 

28 ����¤���£ ��¨��� £���, ¤¥�£��� ¥ 4,95 6,85 

29 
��� ¥�� £ §�� - 

��'¤��� 

��£� "��§���" � 

"£�¤�� ", 
£�¤£���� 

6,90 9,55 

30 £¤���¤���£ ��¨��� ������� 9,88 13,67 

31 
�£� �¥����£ 
����� ¥�� 

£¥� ���� "£��' 
¨'¤�", � ¤ � 4,70 6,51 
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32 £�¨���£ ����� ¥�� £�¤£���� 9,87 13,66 

33 ���������£ �'����£ £�¤£���� 7,50 10,38 

34 £�£�����£ ����¤¤� £ 
�'¤¤ � ��¤ £ 

 ���£� ¥ 
4,80 6,64 

35 ��¤¥����£ �'�/� £ 
£�¤� ¨� � ¥��, 

� �¤�£ 
8,28 11,46 

36 ���������£ �'����£ £�¤£���� 4,00 5,54 

37 £�¤�����£ ��¨�¤��£ �������� 5,52 7,64 

38 ¤�'¤¤������£ �'����£ � ¤¤ � 9,90 13,70 

39 £§��������£ ��'¤�� £ � �¤�£ 9,87 13,66 

40 
¤�����£ ��'¤�� £ ¤ ¥ 

�¥¤'�� 
§���¤'���� 9,31 12,89 

41 ¨�¤�£¤���£ �'����£ 

1¿ ¨���. � �¤'� 
- 

¤¥�£��� ¥ 
(������� 

�������'£�) 

9,84 13,62 

42 
��¤������£ ��¨��� 

¤ ¥ £¤¥���� ¥ 
��¤��¤���¤� 4,80 6,64 

43 �¤�£�����£ �'����£ 
�'¤¤ � 

¤¥�£��� ¥ 
9,86 13,65 

44 
��£�����£ ��� �� £ 

¤ ¥ £¤¥���� ¥ 

��£� "� ¤�¤£�", 
� �¤�£ 

10,00 13,84 

45 

£¤'¤ ��¤���£ 
����� ¥�� ¤ ¥ 

�'��� ¥ 

¤¥�£��� 9,87 13,66 

46 ¤����������£ ��¨��� 
����� 

¤¥�£��� ¥ 
9,99 13,83 

47 ��¤������£ �¤�£¤����£ £�¤£���� 6,58 9,11 

48 
£¤�§�� ¥����£ 

��� �� £ 
����� � �¤'� 9,99 13,83 

49 §�¤£���£ ��¤'�� £ §���¤'���� 10,00 13,84 

50 £��� ����£ ��¤'��£ £ �£�� 9,80 13,56 

51 ��¤£�¤���£ ��¨��� ¤¥�£��� 9,99 13,83 

52 ��� ������£ �¥����� £ �������� 9,66 13,37 

53 
���¤¥��������£ 

��'¤�� £ 

�£� £ �£��� ¥ 
�¤ � ¥, � �¤�£ 

9,66 13,37 

54 
��� ¥�� ¨���¤�¨ 

¨ ¤��¨�¤ 
£�¤£���� 10,00 13,84 

55 � £�§ ��¤��¤ ��¤��¤ £�¤£���� 10,00 13,84 

56 £¨ ������ ��¤�� 

��� ¨'¤�§�¤�£ 
- 

��¤��¤���¤� 
9,36 12,96 

57 
�¤���£�������£ 

���¤��£ 

� ���� £ £ ¤ £, 
� �¤'� 

9,80 13,56 

58 
���¤¥����£ 

�'�£¤��¤�� £ 
����� 8,28 11,46 

59 
£¤�¤����� ����� ¤ ¥ 

£ �¥�� ¥ 

��£� "��§���" , 
£��� £¥¤��'¤�££�£ 

9,84 13,62 

60 
���� ¥����£ 
�'�£¤��¤�� £ 

��¤ £ 4,60 6,37 
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61 
����� ¥�� ¤ ¥ 
�¥����� ¥ ��� ¤�£ 

¤¥�£��� 5,46 7,56 

62 
� ¥¤¤�����£ 
����� ¥�� 

� ¥£� 
���� ¥¤�� ¥ 

8,58 11,88 

63 ���£¤ £ ���������£ ¤¥�£��� 5,00 6,92 

64 

�¤����¤���£ 

�'�£¤��¤�� £ ¤ ¥ 
�'��� ¥ 

¤¥�£��� 9,36 12,96 

65 £�¤����£�� £ ��¨��� ¤¥�£��� 9,88 13,67 

66 
���£ ¥¤���£ 

��� ¥£ £ 

53 ¨�� ������£ 

 � ¥ �¤����� ¥- 

¤¥�£��� ¥ 
� �¤�£ 

9,89 13,69 

67 � ������£ ��'¤� £ ��¤��� 10,00 13,84 

68 
�. � ¤£�§���  �. 
��¤������£ �.�. 

�¤�¤�  £¤  �¤�¤�  
�, £�¤£����, 
��¤���� 

10,00 13,84 

69 �¤�£�����£ �'����£ 
�'¤¤ � 

¤¥�£��� ¥ 
5,50 7,61 

70 ��������£ ���¤��£ 

��� ¨'¤�§�¤�£ 
- 

��¤��¤���¤� 
9,54 13,20 

71 � ¥������ ��¤�� £���£ 9,84 13,62 

72 �������¤��� ����� 
2¿ ¨�� � �¤'� - 

¤¥�£��� ¥ 
9,84 13,62 

73 ¨��������� ��¤�� 
��£� "� ¥��", 

� �¤�£ 
8,88 12,29 

74 �¥�'���� ��¤��� ¤¥�£��� 9,80 13,56 

75 £��¤����� �¥������� ¤¥�£��� 9,84 13,62 

76 

�¤����¤���£ 
�'�£¤��¤�� £ ¤ ¥ 

�'��� ¥ 

¤¥�£��� 9,36 12,96 

77 �¤�£�����£ �'����£ 
�'¤¤ � 

¤¥�£��� ¥ 
9,31 12,89 

78 £�£�� £ ¥� ¥ ��¤��� ¨ ¥£¤ ¥����� 9,60 13,29 

79 
¨ ¥£¤ ¥���� - §�'¤��� 

��� ��§� 

25¸Ã ��¤¤� ¥ , 
� �¤�£ 

4,75 6,57 

80 ��£������£ ��'¤�� £ £�¤£���� 9,87 13,66 

81 
§¤���������£ 

��� �� £ 

��£�¤����, 
� �¤'� 

9,88 13,67 

82 �£� �¥����£ ��'¤�� £ 
�'¤¤ � 

¤¥�£��� ¥ 
9,84 13,62 

83 
�¤�£�����  �¥�£��- 

��¤��� 

�'¤¤ � 
¤¥�£��� ¥ 

5,00 6,92 

84 
£¤�§�����£ 
����� ¥�� 

 � £ ���� 

����¤�¤���£, 
¤¥�£��� 

9,00 12,46 

85 ����¤��� ��¤��� 
28¸Ã  �¤'�¤� ¥, 

� �¤�£ 
9,84 13,62 

86 ��¤���� �¥������� ¤¥�£��� 8,60 11,90 

87 ��¤������ ��¤��� £�¤£���� 9,87 13,66 
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88 
�¥�'���� ��¤�� ¤ ¥ 

�'�£¤��¤�� ¥ 

���¤¤��� 
��'§ ¤ £ 

� ���� ¥ £¥¤� ¥ 

4,94 6,84 

89 

���£�¤���£ 
����� ¥�� 

(£¤'�� ���£�¤���£ 
����§ ¤ £) 

�¤�� ¤�� 
¤¥�£��� ¥ 

9,80 13,56 

90 
���¤���������£ 

��¨��� 
¤¥�£��� 10,00 13,84 

91 ¨�¤������£ £¤¥���� £ ¤¥�£��� 9,84 13,62 

92 
���������£ 

����� ¥�� 
£�¤£���� 7,52 10,41 

93 
¨¤�£¤ § ¤���£ 
£��¤�����'� 

� �¤�£ 9,94 13,76 

94 �£� �¥����£ ��'¤�� £ ¤¥�£��� 10,00 13,84 

95 ¤���¤��� ��££ ��� 
� ���� £ £¥¤� £ 

(��¤ £  ���£� ¥) 9,80 13,56 

96 
¨¤¥£ £¤ � £ 
£�¤�������£ 

¤  ���¤¤  ¥����£ 
£¤  �¤ � £ 

£¤ £ 

6,50 9,00 

97 
¤�'¤¤������£ 

�� �'¤ £ 
§���¤'���� 10,00 13,84 

98 � ¥¤£���£ £¤�¥¤ £ 
� ¥£� 

���� ¥¤�� ¥ 
10,00 13,84 

99 ���� ¥����£ ��¨�¤��£ 
����� 

¤¥�£��� ¥ 
4,84 6,70 

    £ύ¾¿¼¿ 862,41 1.193,67 

£¸³¯: ������, ����� 

�»¿¼»»¯ £¯Ä»³ 

�£ª�¥��� ��£� �£¨¥£ (MW) £�¤�� ���� �.�/�¤ £ 
(MWh) 

"�� ���� £�¤�� 
� �¤ª� �.�." 

�¾Ç»Ã»¯Ä» 5,6 6.808 

£¸³¯: ������, �����  
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£³Ä¯ÄÇ¸½³ �: �£� £Çµ´¯¿È �Ä¯Ã¸Ã 

§ÉÇ¿³¿¼Ç³Ë»¯ ¨³½¸¼¯Ã ¤¯Ã¸Ã 

�/� 

 � ��/�£ª�¥��� 
§¥£�� ¥/� ��� ¥ 

£¤ £ª£ ¥ 

��£�  �£¨¥£(KW) £�¤�� ���� 
�.�/�¤ £ (MWh) 

1 

� �'�� � ¤'�� � �. 
�.�.�. 

(£¤'�� ¨���������£ 
¨¤�£¤ £) 

� �'�� 79,81 110,47 

2 

��� £ §'£ �� � � �.�.�. 
(£¤'�� ¨���������£ 

¨¤�£¤ £) 
¨�¤���£ 79,81 110,47 

3 

���� ¥�� ¤£������£- 

¨�¤���� £ ¤£������£  .�. 
(£¤'�� §. 

��¥���� £ �.�. 
�����£ 

79,81 110,47 

4 

INTER ENTERPRISE 

�.�.£.�.  (£¤'�� SOLAR 

ANAPLASIA E.E.) 

¨���£� - 
 ���£� £ ��� ¥ 

��¤'�� ¥ 

79,68 110,29 

5 
�. £�¤¤���£ & £�� �.�.(SUN 

AMETROPIA E.E.) 

� ����� 

��¤��¥��¤� - 
 ���£� £ ��� ¥ 

79,68 110,29 

6 
CLEAR ENERGY LIMITED 

�¤�¤ ¤¤¥��� �¤��¤��� 

��£� "¨���£�" 

 ���£� £ ��� ¥ 
��¤'�� ¥, � �¤�£ 

80,00 110,73 

7 
�.�.(COSMOFUND TRADING 

LIMITED �¤�¤ ¤¤¥��� 

��£� "¨���£�" 

 ���£� £ ��� ¥ 
��¤'�� ¥, � �¤�£ 

80,00 110,73 

£ύ¾¿¼¿ 558,79 773,42 

£¸³¯: ������, ����� 

 »»»³»¯ §ÉÇ¿³¿¼Ç³Ë»¯ 

�/� 

 � ��/�£ª�¥��� 
§¥£�� ¥/� ��� ¥ 

£¤ £ª£ ¥ 

��£�  �£¨¥£(KW) £�¤�� ���� 
�.�/�¤ £ (MWh)  

1 ��������£ �¥����� £ ¤¥�£��� 9,84 13,62 

2 ��������£ �¥����� £ ¤¥�£��� 10,00 13,84 

3 ��¤'������£ ��'¤�� £ 

��£� 
"��¤ ���£��", 

� �¤'� 

7,68 10,63 

4 
�¤���£�������£ 

£¤¥���� £ 
£�¤� 9,97 13,80 

5 £¤�§����� ������ ¤¥�£��� 8,28 11,46 
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6 
§¤���������£ 
����� ¥�� 

����¤�£ �¤����� ¥ 9,84 13,62 

7 
� ¥�������£ 
����� ¥�� 

£�¤£���� 9,84 13,62 

8 
����������£ ��'¤�� £ 

¤ ¥ ��¤'�� ¥ 
¤¥�£��� 9,87 13,66 

9 
£�£�� ��£�����£ 

£¤¥���� £ 
��£�¤����, � �¤'� 10,00 13,84 

10 �'�'���� ¤ ����� � �¤�£ 10,00 13,84 

11 
��¤£�������£ 
����� ¥�� 

� ���� £ £¥¤� £ 
¤¥�£��� ¥ 

8,40 11,63 

12 £�¤�¤���£ ��'¤�� £ � �¤�£ 9,94 13,76 

13 §�� ¥¤���£ �'����£ � �¤�£ 10,00 13,84 

14 � ¥¤¤���£ ��¨�¤��£ ¤¥�£��� 10,00 13,84 

15 ¨���������£ ��'¤� £ ��££ � £����� £ 7,65 10,59 

16 
£�£�� ��£�����£ 

£¤¥���� £ 
��£�¤���� 10,00 13,84 

17 ¨�¤������£ ����¤¤� £ � �¤�£ 10,00 13,84 

18 
�¤�� ¤���£ ����� ¥�� 

¤ ¥ ������ ¥ 
¤¥�£��� 8,40 11,63 

19 £¤���¤��� ��¤�� £ �£���£ 9,84 13,62 

20 ��¨�¤� ¥����£ �'�/� £ 
��� £ ��¤'�� £ 

�¤��� 
9,80 13,56 

21 £§¥¤�����£ ��� �� £ ¤¥�£��� 9,84 13,62 

22 �¥������£ ���'�£ £���«����� 9,60 13,29 

23 £§��������£ ��� �� £ £�¤£���� 6,48 8,97 

24 ���������£ ����� ¥�� £�¤£���� 9,84 13,62 

25 ��������� ��¤�� £�¤£���� 10,00 13,84 

26 � ¥¤¤�����£ ��� � ¥£�£ 5,00 6,92 

27 
� ¥�� ¥��¤����£ 

��'¤�� £ 
����¤���¤� 9,90 13,70 

28 ¨�¤����£��� �¥������� ��£�¤���� 10,00 13,84 

29 
¤ �£ ��������£ 

�'����£ 
� �¤�£ 10,00 13,84 

30 £�¤����� ���� ¤���� ¥��£ 9,84 13,62 

31 � ¥�������£ ��¨�¤��£ £�¤£���� 9,84 13,62 

32 ����§ ¤ £ ���£�¤���£ � �¤�£ 10,00 13,84 

33 
��¨�¤� ¥����£ 

����� ¥�� 
��¤ £ 10,00 13,84 

34 £�£����� ��¤�� 

���� ¥ £������� ¥ 
3 

��£�¤���� � �¤'� 

10,00 13,84 

 319,69 442,48 

£¸³¯: ������, ����� 
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