
  

 

 

 

 

 

 

₳ ₴↓  

⃰ ᷂Ḣ ȦɋɩȬɶɑȶɥɱ ὑ ˗ Ḹף  
 

 ᷂ ᷂ ǵȦɋɩȬɶǮ ǖ   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

₳ 22 ₴  
 

 

 

 

Ӕ    ⃰  



  

 

Ƕ ǟ Ȉ ǲ 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

₴Ʋ̆ ӓ Ǳǰǵ Ὑҧ ȪȷǵẎ їǱǰǲȏȒ᷂

ӓǓ ǞƲ ₡ ȋ ǵʣ ǱǰƲ ΒẀҲǲȏȒ◙

Ƕ ǲʫ ֺ᷂Ǯ ᷀ӓǞǭǑȑƲ᷂ ṑǿǵ ѵǱ◙ Ǔ ꜠

ǜȓǭǋȅǠƳ 

 

ǤȓǲқǏǭƲԍ ͔ ǵ ǶƲ ǦǨǵ ǲǉȒ ȋ

ҲǲȉẎǔǱ◙ șʦǏǭǑȑƲǚȓȐǵᵂ ǲᾍꜘǞ♬Ȓ᷂

Ǯǵᾍ Ǔ ȈȐȓǭǋȅǠƳ 

 

ǚǵȏǍǱ ǵḨƲ ˲ ȦɋɩȬɶɵ ֻ

ǵ₳ ₴↓Ƽ᷂Ḣ ȦɋɩȬɶɵ ȦɋɩȬɶɑȶɥ

ɱ ὑ ˗ ƽǵ Ҟǲȏȑ șὕ ǞƲ ⃰ ᷂Ḣ Ȧɋɩ

Ȭɶɑȶɥɱș ὑǞȅǞǦƳ 

 

ɑȶɥɱǶƲ˹ ♥ǵ ȦɋɩȬɶ ǵ ǯǞǭƲ ṑ

ǵ ǋӓ ǲ̈ȖȒ ȦɋɩȬɶǵᾚЊɵ ֗ᵃ ǲ Ǡ

ȒḨ ȋ ǵḨ Ǳ ׄș ǞǦȉǵǮǠƳ 

 

Е ӓǲǉǦǪǭǶƲẉΉǲȖǦȒ ɵ ș ȈȒǚǯǶȉ

ǯȏȑƲ ɵ˗ ɵ Ǔʝ̱ǯǱǪǭ֝ȑ ȇǚǯǓ ǯ

ȉⱳ ǮǠƳ ǵ ⃰ ǵǦȈƲ ǜȚǵǛӲҘǯǛ ș

ўǲǑ ǋǋǦǞȅǠƳ 

 

♥ǲǱȑȅǞǦǓƲǛẉꜗǵ ǲȉ ȖȐǡƲ ɑȶɥɱǵ

ὑ̸ ǲ ȖǪǭǖǧǜǪǦẉǖǵ ƵǲⱲǒȐ ș ǞʣǙ

ȅǠƳ 

 

 

 

 

 

₳ 22 ₴  

 

Ӕ ⃰    ᾶ  ּ  

 

 

 

 



  

    
 

ī  ȦɋɩȬɶɑȶɥɱ ὑǵ ǯ̬ Ǭǘ  

ī-  ȦɋɩȬɶɑȶɥɱ ὑǵ   

ī-  ȦɋɩȬɶɑȶɥɱ ὑǵ    

ī-  ǵ̬ Ǭǘ   

ī-  ǵ    

ī-  ὕ ̱Ѱ   

ī-  ǵ Ȉ    

ī-  ȦɋɩȬɶǯǶ 

ī-  ȦɋɩȬɶᾚЊǵ   ȦɋɩȬɶᵂ ǯ᷂ ӓᵂ   

Ĭ  ⃰ ǵ ǯ᷂Ḣ  ר

Ĭ-  ̏ 

Ĭ-  ̝ ̏ 

ĭ  ⃰ ǵȦɋɩȬɶ ǯ  

ĭ-  ȦɋɩȬɶ ǵ ї  

ĭ-  ȦɋɩȬɶ ǯѝ  

ĭ- -   

ĭ- -  ѩȦɋɩȬɶ  

ĭ- -  ѩȦɋɩȬɶ  

ĭ-  ȦɋɩȬɶ ǵȅǯȈ 

ĭ- - ⃰ ǲǑǘȒȦɋɩȬɶ  

Į  ȦɋɩȬɶҲׄ 

Į-  ȦɋɩȬɶǵ Ҳׄ 

Į- -  Ẑ Ͻ  

Į- -  Ẑ ѫ  

Į- -  Ҙ  

Į- -  ɎȢȨɜȷȦɋɩȬɶ 

Į- -  ∕ ȦɋɩȬɶ 

Į- -  ѫ  

Į- -  ʴᾛ Ҙ  

Į- - 8  ᷂  

Į- - 9  ↓⁪ ѫ  

Į-  ǱȦɋɩȬɶ ↓ѫ   

Į- -  ẏ Ȫȷȱɶȶȥɋɪɶȵɥɱ 

Į- -   

Į- -  ȭɨɶɱȦɋɩȬɶ 

į  ⃰ ǵ ȦɋɩȬɶ Ἥ  

į-  ȦɋɩȬɶ Ἥ їǵḨ Ǳ Ǐ  

į- -  Ẑ Ͻ  

į- -  Ẑ ѫ  

į- -  Ҙ  

į- -  ɎȢȨɜȷȦɋɩȬɶ ǯ ѫ  

į- -  ɎȢȨɜȷȦɋɩȬɶ  

į- -  ɎȢȨɜȷȦɋɩȬɶ ̸  

į- -  ѫ  

į- -  ʴᾛ Ҙ  

į- -  ↓⁪ ѫ  

į- - 10 ᷂  

į-  Ἥ ǵȅǯȈ      

į- -  Ẑ Ͻ  

į- -  Ẑ ѫ  

į- -  Ҙ  

į- -  ɎȢȨɜȷȦɋɩȬɶ ǯ ѫ  

į- -  ɎȢȨɜȷȦɋɩȬɶ  

 

 

 

 

 

 

 

 

 

 

1 6  

1 6  

19  

29  

30  

30  

30  

32  

35  

41  

41  

4 3  

43  

43  

46  

49  

52  

54  

56  

57  

60  

61  

63  

63  

65  

66  

68  

68  

70  

71  

71  

73  

81  

81  

83  

83  

83  

84  

85  

85  

85  

85  

86  

87  

 



  

į- -  ɎȢȨɜȷȦɋɩȬɶ ̸  

į- -  ѫ  

į- -  ʴᾛ Ҙ  

į- -  ↓⁪ ѫ  

į- - 10 ᷂  

İ  ȦɋɩȬɶᾚЊ֯  ר

İę  ȦɋɩȬɶᾚЊǵѫ ɵᵂ   

İę  ȦɋɩȬɶᾚЊǲׄǘǭǵ ǯ ֻ ͔    

ı  ȦɋɩȬɶᾚЊḨ  

ıę  ᾚЊǵḨ  

ıę  Ū ȦɋɩȬɶѫ ɕɫȶȥȭɆ 

ıę  ūɎȢȨɜȷ ֻѫ ɕɫȶȥȭɆ 

ūę  ɎȢȨɜȷɚȢɧɶᾚЊɕɫȶȥȭɆ 

ūę  ẎḌ ᷂Ḣ ͑ ɕɫȶȥȭɆ 

ūę  Вֿ̮ὁ᷂Ḣ ͑ ɕɫȶȥȭɆ 

ūę  ɕɫȶȥȭɆ 

ıę  Ŭ ȦɋɩȬɶ ֗ɕɫȶȥȭɆ 

ıę  ŭ ṑ ׄʣɕɫȶȥȭɆ 

ıę  ɕɫȶȥȭɆǵȅǯȈ 

ıę  ɕɫȶȥȭɆǵ  

Ĳ  ȦɋɩȬɶǵᾚЊ ǲׄǘǦ ̱Ѱ 

Ĳę  ȦɋɩȬɶǵᾚЊ ̱Ѱ 

Ĳ- -  ᷂Ḫ̇ ǿǵⅎḸɵᵃ  

Ĳ- -  ϼᾚ ǒȐǵ⅍К ̱Ѱǵ  

Ĳ- -  ᷂ḢǯǵӲϐ̱Ѱǵ  

Ĳ- -  Ӳϐ̱Ѱǵ ǯǱȒɨɶȾɶɵȮɩɶɕǵ   

Ĳ- -  ͜ ǯǵ  

Ĳ- -  Ҟ Ѱ↓ǵ  

Ĳę  ȦɋɩȬɶᾚЊȷȯȶɣɶɩ 

⁵    

⃰ ᷂Ḣ ȦɋɩȬɶɑȶɥɱ ὑỖᴣ̝Ỗᴣ׀  

ȦɋɩȬɶ Ҟ Ѱ↓ʝ  

ȦɋɩȬɶᾚЊǲ ǠȒȠɱȯɶɆ  

ϼ ˗͈ Ḹף  

ȦɋɩȬɶ  

88  

88  

89  

89  

89  

90  

90  

91  

92  

92  

93  

94  

96  

98  

100  

101  

104  

107  

108  

109  

110  

11 0  

111  

111  

111  

111  

111  

111  

112  

11 4  

115  

116  

125  

142  

150  
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1960 ₴̈̊ѼƲ ș ǠȒȦɋɩȬɶǵ͑ ᷂ḢǯǞǭƲӔ ǶẎǔǱ☻Ҋș ǦǞǭ

ǔȅǞǦƳǤǵ♥Ʋ ǵȦɋɩȬɶ̱ѰǶ Ʋẏ Ȫȷǿǯ ǞƲẆᶮǒȐǵ Њǲȏȑὄ

ὑ͑ ǜȓǦǚǯǮƼȦɋɩȬɶǶ̀ǒȐ͑ ǜȓȒȉǵƽǯǋǍ Ǔ▌ǖǱȑƲƼӓ ǵẎ

ȏȒ᷂ ӓǶᶮǵ ↓ ǲ̢ǍȉǵǮƲ ⃰ ǧǘǮǶǰǍǲȉǱȐǱǋƽǯ ǏȒ

ϊׄǓ ǋǭǋȅǠƳ 

 

ȑ ȒǯƲ ǦǨǶẉǖǵ ƲȦɋɩȬɶƲֺ Ʋ ḹ Ǯ̀ǵ᷂ḢǯВἭǞǭ

ǑȑƲὭ Ǯ Ǳ ͜ș ǋǭǋȅǠƳǞǒǞƲȦɋɩȬɶ ǿǵ ꜠ ǲ̢Ǎԍ ͔

ǵ Ʋ ₡ ȋ ǵʣ ǵ ΒẀҲǶƲ ǦǨǵ ǲǉȒ ȋ ҲǲẎǔǱ◙

șʦǏǭǑȑƲ ѵǱ ǲǉȑȅǠƳ 

 

ɑȶɥɱǮǶƲ ȋ ҲǵḨ ǲʥ֯ ǱƼȦɋɩȬɶѝ ƽǵ ǵׄʣƲǞǒȉП

֯ Ǯ᷂ ӓș╠ǔ ǚǜǱǋƼ ⃰ ǲǑǘȒ ȦɋɩȬɶǵᾚЊƽș֝ȑ ǋȅǠƳ ὑ

șẤ ǯǞǭƲ► Ǔ̀ǵ᷂ḢǵẀҲǲǉȅȑ‼ֳǜȓǡƲ᷂ḢКǮǵȦɋɩȬɶ ș ȈƲ

ǒǫὄⱲɵὄὑǞǭ 21 ʫ ș ǔ ǋǭǋǖǦȈǵȅǨǬǖȑș ǏǭǋǖǚǯǶƲ˹ Ȉǭ

ǮǉȑƲᾓ ǲǑǋǭẎǔǱ ǓǉȒǚǯǧǯ ǏȅǠƳ 

 

˹♥ǶƲֺ ȋ᷂Ḣǵ ǲǑǋǭƲ᷂ Ḣǵ șר ǒǞǦ ȦɋɩȬɶǵ ҧ ǯᾚЊ

ș ǞƲ ҍїǯ᷂Ḣ ӓǲ֝ȑר ȇǯǯȉǲƲ ṑǲ ǞǦȦɋɩȬɶș ͪǠȒǚǯǮƲ

ϼ̈ǒȐ֞ ǓȓǭǔǦ ǒǱ șὃȑƲ♥ʫǲ╠ǔ ǋǮǋǖǚǯǓⱳ ǯ ǏǭǋȅǠƳ 

 

 

 

 

 

ɑȶɥɱǶƲ˹ ♥ǵ ȦɋɩȬɶ ǵ ǯǞǭƲ ṑ ǵ ǋӓ ǲ̈ȖȒ Ȧ

ɋɩȬɶǵᾚЊɵ ֗ᵃ ǲ ǠȒḨ ȋ ǵḨ Ǳ ׄș ǠȉǵǮǉȑƲ► ǲ ἭǠ

ȒЋǭǵ ȦɋɩȬɶǵѫ ֯ ǲǫǋǭר ǞȅǠƳǚȓȐșҧ ǲ ȆֻȖǢǭ ɵ

ș ǴȒǚǯǮƲƼȦɋɩȬɶ ׄʣƽƲƼCO 2 їѹ ƽƲƼ᷂Ḣ ӓƽƲƼ̭ר Ḍ ̝ǵ ƽ

ǵ ș ǠȒǚǯș ǯǞȅǠƳ 
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ī- 2 ȦɋɩȬɶɑȶɥɱ ὑǵ    

 

 

Ū ► ǵ șȦɋɩȬɶǵ ǒȐ ֻ ǲ ǞƲ КЋḢǵ ȦɋɩȬɶǵ Ἥ

ș ɵ ǞȅǠƳ 

ū ► ǲ ἭǠȒȦɋɩȬɶǵѫ ֯ ǲǫǋǭר ș ǋƲ ȦɋɩȬɶǵ˗ ӓ

ǵ֯ șר ȐǒǲǞȅǠƳ 

Ŭ ► ǵƼ ɵ ⃰ ȅǨǬǖȑ ƽǯǵ șᶫȑƲ᷂ḢЋרֻ ǲȖǦȒ Ȧɋɩ

ȬɶᾚЊɵ ֗ᵃ ǲ ǠȒḨ ֗Ǻ ǵḨ Ǳ ׄș ȐǒǲǞȅǠƳ 

ŭ ᷂Ḣ ǵ ǲ ǓȒ ɕɫȶȥȭɆǵὕ ɕɫȮɧɞș ὑǞȅǠƳ 

Ů ᷂Ḣ ȦɋɩȬɶɑȶɥɱ ὑ֗Ǻ ὑ♥ǵ ǲǉǦǪǭǶƲ᷂Ḣǯǵ ֚ד Ʋ

В Ǔ ǮǉȒǚǯǒȐƲ̮ ǯ᷂Ϸ˗ ǵ֓қǲȏȒɑȶɥɱ ὑș ǋȅǠƳ 

ī-  ȦɋɩȬɶɑȶɥɱ ὑǵ    
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► ǵȅǨǬǖȑǶƲƼ ɵ ⃰ ȅǨǬǖȑ ƽǲḨǬǋǭ ȈȐȓǭǋȅǠƳ ǮǶƲ

ᾓ ϑșƼǚǚȔǓ ǽƾ ǯ ƿϮǞǜǯ ǉǼȓȒӔǵ ƽǯὑȈǭǑȑƲḨ ș 

 

Ʋ˲ǲȋǜǞǋβ∆ ǵȅǨ 

Ʋ ҘǉȒ ș ǭȒȅǨ 

Ʋ ǒǱ ǯВ ǠȒȅǨ 

ƲὄЋǮꜝ Ǳ̮ȆȋǠǋȅǨ 

ƲǋǔǋǔǯǞǦ˲ǯ ӓș ȇȅǨ 

ƲȆȚǱǯҍȑ ǭȒ̮ ֓ ǵȅǨ 

ǯǞǭǋȅǠƳ 

ǚǍǞǦ► ǵȅǨǬǖȑǶƲ ǯ Ʋ șʴⱲǯǞǦ ʝ șḨ℅ǯǞǭƲ

᷀ȅǮǲ ὕǱ șǉǙǭǋȅǠƳ 

ǞǒǞʝ ǮǶƲ ʝ ǲ͒ἭǠȓǷǠȒȂǰẆ ṑǵ◙ ș֞ǘȋǠǖƲ ǠȒǯǋ

Ǎ ǮǶӾװ  ǓṔǞȅǠƳר

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᶫ ī- 1  ȅǨǬǖȑ Кǵ᷂Ḣ ȦɋɩȬɶ˗ ̬ Ǭǘ 

 
ɵ ⃰ ȅǨǬǖȑ  

ǋǔǋǔǯǞǦ˲ǯ ӓș ǭȒȅǨ 

˲ǲȋǜǞǋβ∆ ǵȅǨ 

ҘǉȒ ș ǭȒȅǨ 

ὄЋǮꜝ Ǳ̮ȆȋǠǋȅǨ 

ǒǱ ǯВ ǠȒȅǨ 

ṑɵ ǵͪЋ 

ṑᾍ ǵ  

᷂Ḣ ȦɋɩȬɶɑȶɥɱ 

ȆȚǱǯҍȑ ǭȒ̮ ֓ ǵȅǨ 

ī- 4 ǵ    

           

1. ⃰ ᷂Ḣ ȦɋɩȬɶɑȶɥɱ ὑǵ

ǯ̬ Ǭǘ 
Ū ǵ ǯ ɵ ǵ  

2 . ⃰ ǵ  Ū ṑ ̏ ū ̝ ̏ Ŭ ֲ ӓ  

3 .ȦɋɩȬɶ̓ ֗ǺCO 2  
Ū ȵɶɆ̸ Ʋ  ūȦɋɩȬɶѫ ǵ Ʋѝ  

ŬCO 2ǵ  

4. . ȦɋɩȬɶ Ἥ  

ŪẐ ȦɋɩȬɶ ū ҘȦɋɩȬɶ ŬɎȢȨɜȷȦɋɩȬɶ 

ŭ∕ ȦɋɩȬɶ Ů ȦɋɩȬɶ ů ↓⁪ȦɋɩȬɶ  

Ű ҘȦɋɩȬɶ ű᷂ ȦɋɩȬɶ 

5 . ȦɋɩȬɶᾚЊ֯ ר  
Ū ȦɋɩȬɶ֯ ר   ū ȦɋɩȬɶҧ  

ŬCO 2 ǵѹ  

6. . ȦɋɩȬɶǵ ᾚЊǵ  

ŪẐ Ͻ ƲẐ ѫ ֯ ǵר  

ū ɎȢȨɜȷȦɋɩȬɶǵ ֯ ǵר  

Ŭ ɎȢȨɜȷȦɋɩȬɶǵ ֯ ǵר  

ŭ ɵ ɎȢȨɜȷȦɋɩȬɶǵ ֯ ǵר  

ŮǤǵ̀ǵ ȦɋɩȬɶǵ ֯ ǵר  

7 .ᾚЊ͝ ǲׄǘǭǵ  
ŪᾚЊ͝ ̱Ѱǵ  ū ֗ᵃ Ҳ Ŭ ̱Ѱǵ  

ŭ˹♥ǵ ֗Ǻ ̱Ѱǵ  

 

ᶫ ī-  ɑȶɥɱ  

 

ī- 3 ǵ̬ Ǭǘ   
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 ˗ҵᾯǵ☻Ҋ  

Ū ҵ ⅍К ⅍К ► ᾯ Ḹ  ūỖᴣ ɵỖᴣǯǵ ֻǢ Ŭ ǯǵ

ҵѝ ֗ǺỖᴣ̝ ̸  ŭ ֗ᵃ ɵ ǒȐǵ  ŮǤǵ̀ 

 

 ᷂ ЏВᶧ̱ К ǵ ֝ȑ Ȇ̱Ѱ ⅍КỖᴣ̝ ǲǫǋǭ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ī- 5 ὕ ̱Ѱ   

᷂Ḣ ȦɋɩȬɶɑȶɥɱ 

ὑỖᴣ̝ 

̮ ɵᶧ̱ɵ˗  ⅍КỖᴣ̝ ˗ ҵ ᾯ 

Ỗ  

ɅɶȽ ͑ 

ᵂ ɵ ǵ  

ɵѝ Ḹף 

֗Ǻᾐ Ḹ 

 Ỗ  

 

 

Ḹף 

Ḹף 

͑ 

 

ǵ  

Ỗᴣ֓  

˗ҵᾯ 
 

 

̔  

 

ᵀ ›  

 

 
ͪ β  

˗ ǵ Ǳ ǰ 

Ћ ǵ Ǳ ǰ 

ᵀ › Ћ ǵ Ǳ ǰ 

 

 ɵ ṑ Ǳ ǰ 

ͪ β ɵ Ǳ ǰ 

┴  

 
┴ Ћ ǵ Ǳ ǰ 

Ỗᴣ̝  

Ỗᴣ̝ ̝

 

ἶ Ǳ ǰ 

̝ Ǳ ǰ 

ҵ ̮  ֻ Ћ ǵ Ǳǰ 

   

 ҇  
̔  

̔ ͜ 
 ʣ ˗  

⅍   К 

Ỗ ᴣ ̝ 
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ɑȶɥɱǵ ὑǲǉǦǪǭǶƲ᷂Ḣ ǵר П Ǔ ǯǱȑȅǠƳǚȓȅǮ► Ǯ

ὑǜȓǦ ȋɕɫȶȥȭɆƲϮ̬ ȋ ș ǲǞƲ ɵ ș ȈǭǋǔȅǠƳ 

ǚȓȐǶ˗ҵᾯǯ Ǔ ὭǱ șǯȑǱǓȐ ǋƲ șḨǲ ὑỖᴣ̝ȋ⅍КỖ

ᴣ̝ș σǞȅǠƳ 

ὑỖᴣ̝Ƕ₴ 4 ᶥș˔ὑǞǭǑȑƲ ɵɄɶɜǶ ǵКὦș˔ὑǞǭǋȅǠƳ 

 

 

 

ȦɋɩȬɶǵ ș ȈȒǯǯȉǲ ṑƲ ̝ ṑƲ᷂Ḣ ǵר ș ǋƲḨ

ȋϼ ᾚЊ˗͈ǲǫǋǭἶ ǞȅǠƳȅǦƲ Ỗᴣ̝ǵ ǯ̬ Ǭǘș ǲǞƲ Ȧɋ

ɩȬɶǲ ǠȒ ḸǵВ ӓș ǋȅǠƳ 

 

 

 

► ǵȦɋɩȬɶ ȋ͑ ƲCO2 ї ș їǞƲ᷂ Ḣ ⱪș ǲǞȅǠƳȅǦƲ

ЋḢǵ ȦɋɩȬɶ Ἥ ș їǞƲ ȦɋɩȬɶᾚЊ ǵ ș ǋȅǠƳ 

 

 

 

ȦɋɩȬɶ Ἥ ǯ ǵȦɋɩȬɶ ș ֻǞƲϮ̬רș ǠȒǚǯǮ ɕ

ɫȶȥȭɆș їǞƲӓ ̈ ɵCO 2ѹ ș ǠȒǯǯȉǲᾚЊ͝ ǲׄǘǦ ș

ǲǞȅǠƳ 

 

 

 

ɑȶɥɱ ὑ♥ǵ ȦɋɩȬɶᾚЊș ǠȒǦȈǵ̱ѰƲ ǿǵ ֗ᵃ ҲƲ˗

ǿǵ ̱Ѱș ǞƲ˹♥ǵᾚЊȷȯȶɣɶɩș ǲǞȅǠƳ 

 

 

 

ȦɋɩȬɶǯǶƲƼ ǵҘșѫ ǠȒƽȅǦǶƲƼ˹ȅǮ̓ȖȓǭǋǱǒǪǦ֯ ר ȋȦ

ɋɩȬɶș ҧǲ̓Ǎƽ Ʋ ṑǯ᷂ ǲȋǜǞǋƲǋȖȍȒC0 2 ї ǓᾜǱǖƲȭɨɶɱǱȦ

ɋɩȬɶǵǚǯș ǞȅǠƳЕ̱ ǲǶƲ ȦɋɩȬɶѫ ǵ͝ ǲ ǠȒ ѩ (₳ 9

₴ 6 )ǲǑǋǭƲ ȦɋɩȬɶ ǯǞǭ 

 

 

 

 

 

 

 

 

 

ʣ ǵȏǍǲ ὑǜȓƲ ǲᾚЊ͝ șᶫȒȀǔ ᾍ ǯǞǭ̬ ǬǘȐȓǭǋ

ȅǠƳ 

 

 

 

 

ī- 6 ǵ Ȉ    

ᶥ ὑỖᴣ̝ 

ᶥ ὑỖᴣ̝ 

ᶥ ὑỖᴣ̝ 

ᶥ ὑỖᴣ̝ 

Ū ̈ ȦɋɩȬɶș Ʋ Ʋѫ ǠȒǚǯ 

ū ǵר ǲǑǘȒѰ ǒȐ ֗ǓӦѝǮǱǋȉǵ 

Ŭ ̈ ȦɋɩȬɶǵ͝ ǲ ǲὫʦǠȒȉǵ 

 

ī- 7 ȦɋɩȬɶǯǶ 
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ȦɋɩȬɶǵ ǶƲ ȦɋɩȬɶѫ ǵ͝ ǲ ǠȒ ѩ ǮƲ ͑ ȳȢɇǵ

ȦɋɩȬɶ ǯƼ ǱȦɋɩȬɶ ȳȢɇǵȦɋɩȬɶ ƽǲẎǔǖ ǫ̆ǲӢѝǜȓƲ

Ћ̱Ǯ 14 ǲѝ ǜȓǭǋȅǠƳ ǮǶ ȦɋɩȬɶǯǋǍ ꜠ǶǱǖƲƼП ֯ Ȧɋ

ɩȬɶƽǓʝ ǮǠƳ ȦɋɩȬɶǶƲẎ Ǳ Ҙɵ᷂ ȦɋɩȬɶșדȅǱǋǚǯƲȅ

ǦƲ∕ ȋɎȢȨɜȷ ǒȐǵƼ ǵ ꜠ƽșדȇǚǯƲǜȐǲƼ ȳȢɇǵѫ

◐ ɵ șדȇǚǯƽǮƲП ֯ ȦɋɩȬɶǯǶ ǱǪǭǋȅǠƳǚǵȏǍǲ Ȧɋɩ

ȬɶǯǶƲ ǵ ǵȦɋɩȬɶ ǒȐǫǖȐȓǦȦɋɩȬɶẉ ӓǵ Ǳ ꜠ǮǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ƕӓ ȦɋɩȬɶ Ǔ˃ǞǖƲǤǵ 8 Ҋș Њǲ ǪǭǔȅǞǦƳȅǦƲʴǮȉ

ǿǵ͒Ἥ↓Ǔ ǖƲ˘↓ǵ Ӿ ǵ ǲǶȦɋɩȬɶ͑ ǵ▀ǜș ǞȅǞǦƳǚǵס

ȏǍǱ ȉǉȑƲ ǵȦɋɩȬɶ ǮǶƼȦɋɩȬɶǵὄὑ͑ ƽșʴⱲǲ ǏƲƼ Ȧɋɩ

Ȭɶǵ ƽƲƼ ̈ ȦɋɩȬɶǵᾚЊƽƲƼ ρ ƽǱǰș ȈǭǔȅǞǦƳ 

₴ǮǶƲ᷂ ӓᵂ ǿǵ֝ȑ ȆǓᶮ ǲ ẎǞǭǔǭǑȑƲCO2Ǳǰǵ Ὑҧ Ȫȷ

ǵ їѹ ǯǋǍ ǒȐƲƼӓ ǵ Ѱ ȦɋɩȬɶ ǵCO 2 їѹ ƽǓẎǔǱ

ǯǱǪǭǋȅǠƳ 

 

 

(1) ȦɋɩȬɶǵѝ ǯ  

 

(2) ȦɋɩȬɶᾚЊǵⱳ  ר

ᶫ ī- 3  ȦɋɩȬɶǵ ꜠ǯѝ  

NEDO: http://www.nedo.go.jp/kankobutsu/pamp hlets/dounyuu/shinenegaido2008/all.pdf  
ȏȑ  
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Ή˲ɪɗɩǲǑǋǭȉƲƼȦȱɫȶɶ Ʋ ᷂ ǲȋǜǞǋ ǵ Ǔ ǞǭǋȒȏǍǲƲ ṑ

ᵂ ǿǵ ⱲǓ ȅǪǭǋȅǠƳȅǦƲ ǵ ș ǯǞǦԍ ͔ ǵ ǶƲὤ↨ȋ›

ḹƲ̠ Ʋ ǵ ҲǲǑǋǭƲ ǵṔқǲǫǱǓȒ Ǳᵂ ǯǱǪǭǋȅǠƳ

ȅǦƲ ɑȶɥɱǮǶ᷂Ḣǵ ǯǱǪǭǋȒ ṑᵂ ǯȦɋɩȬɶᵂ șʱ Ǟǭ ǏƲ᷂ ᷂

ǯ̭ Ḍ ̝ǵ ș ǞǭǋǔȅǠƳ 

̊ʣǵȏǍǱẉ Ǳζ ǵᵂ șדȇ ǵʴƲǤǵ ș ǠȒȉǵǯǞǭƲƼ᷂ḢɪɗɩǮ

ǵȦɋɩȬɶ͑ ǵ ƽǿǵ ♅ǯⱳ Ǔר ȅǪǭǔǭǋȅǠƳ 

 

 

 

 

ᶫ ī-  ԍ Њ  

ǵȦɋɩȬɶ2009 ȏȑ  

ᶫ ī-  ԍ Њ͒Ἥ↓  

ǵȦɋɩȬɶ2009 ȏȑ  

ᶫ ī-  ȦɋɩȬɶǯ ṑǵ  ר͜

NEDO ȦɋɩȬɶȪȢɇɔɁȭ 2008 ȏȑ  
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 ṔǏ ǘȒȦɋɩȬɶ   

 

1970 ₴̈ǵ˘↓ǵȨȢɩȵɥɁȭ̊ Ʋ

ȦɋɩȬɶѫ ǵҧ ӓșᶫȑƲ ȦɋɩȬɶ

ӓș ǞǭǔȅǞǦƳǞǒǞƲ ǵȦɋɩ

Ȭɶ ǶƲѫ͛רȋꜝ șר ǠȒɧȢ

ɓȷȽȢɩǵ ֗ ǲȏȑƲ1980 ₴̈̊

ʝ ǞǭṔқϊׄǲǉȑȅǠƳ1973 ₴ǵ

ʝ Ӿ ǯ ȀƲ2006 ₴Ƕ 2.1 Ί

(ԍ 4.1 Ϥ kЄ)ǲṔқǞǭǔǭǋȅǠƳ 

ǤǵṔқǵʺǱ ᶦǶƲὤ↨ȋȨɓȡȷǱǰ

ǵ ȋ Ҳ Ǳǰǵ ǲǉȑƲ

1990 ₴Ḩ ǮǶ ǓᾜƵǵṔқǲǯ

ǰȅǪǭǋȒǵǲᾍǞƲ Ƕ 2.5 ΊƲ

Ƕ 2.1 ΊǵṔқǯǱǪǭǋȅǠƳ 

 

 

 

ǚǍǞǦ ǵʴƲʫ Ǳ Ǯ ȒǯƲ ǵ˲֥Ƕʫ ˲֥ǵ 2%(10 ̬)șӸȈȅǠǓƲ

ȦɋɩȬɶ Ƕʫ Ћ̱ǵȦɋɩȬɶ ǵ 12%(5 ̬)șӸȈǭǋȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

˲֥ǵṔқǶƲȦɋɩȬɶ ȋCO 2 ї ǯὭ Ǳ ͜ǲǉȑȅǠƳʫ ɪɗɩǮ ȓǷ ǲ

ʫ ǵ˲֥Ƕ 67 Ϥ˲ș ǏƲ˲֥ ǓǯȅȐǱǋ ǲǉȑȅǠƳ 

 

 

 

 

 

 

 

 

ī- 8 ȦɋɩȬɶᾚЊǵ     ȦɋɩȬɶᵂ ǯ᷂ ӓᵂ   

1 ȦɋɩȬɶ ǵ  

ᶫ ī-  ǵ 1 ȦɋɩȬɶ͑ ǵ  

ǵȦɋɩȬɶ2009 ȏȑ  

ᶫ ī-  ǵ ȦɋɩȬɶ ǯ ǵ  

ǵȦɋɩȬɶ2009 ȏȑ  

ᶫ ī- 9  ʫ ǵ ȦɋɩȬɶ ǯGDP ǵ  
1971 ₴ș100 ǯǞǦḹֻ  

NEDO ȦɋɩȬɶȪȢɇɔɁȭ 2008 ȏȑ  
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ǚȓȐǵ ș Ǟǭ ֯ Ǳ ̝ǵὕ ǲὫʦǠȒǦȈƲǉȒἶ ǶƼGNP(ᶮ )

ǯᶮ ʝ˲►ǦȑǵȦɋɩȬɶ ǜȐǲї ǯǵ ǲǶὭ Ǳ ͜ǓǉȑƲ̭ ᶮǵ

˲֥ǓὄὑǠȒї 2%ș ǠȒǦȈǲǶƲɲ ʝ˲►ǦȑǵGNP Ƕ 1,500 ɇɩǓⱳ Ǯǉ

ȑƲǤǵ ǵ₳᷈ȦɋɩȬɶ Ƕ Ǯ 2.5k Є/ ˲ș ǠȒⱳ ǓǉȒƳƽǯѝ ɵ

ǞǭǋȅǠƳ 

֓ ɎȢȨɜȷǓ ǖ21 ʫ ȦɋɩȬɶ ᷇˝ ∆; Ӕї ,1998  

 

 ̭ ǯ Ẇǲ͒ἭǠȒ ▀Ǳ͑   

 

ǶȦɋɩȬɶ͑ ǵ 8 Ҋ̊ʣș Ẇǲ͒ἭǞǭǑȑƲ ǲ ǪǭǶȂȃЋ ș͒ἭǞƲȅ

ǦƲЋȦɋɩȬɶǵӭѝșӸȈȒ ǵ Њ ǲ ǞǭǶƲẏ Ȫȷ ǿǵȵɓɆȉǉȑⱨ ǉȒ

ǋǶ ǋǵϊׄǲǉȑȅǠǓƲẎӭșʴ ᶮǒȐ ЊǞǭǋȒǱǰƲϼ ᶮǯ Ǟǭ ▀

ǱȦɋɩȬɶ͑ ǯǱǪǭǋȅǠƳ 

 

Е̱ ǲ ǵȦɋɩȬɶ ǶƲ

2008 ₴ ǮȖǡǒ 4%ƲԍἧҘ ș

Ȉǭד 19% ǯϼ ᶮǵʴǮȉ Ǟṷ̈̄

ǋǯǋǍǵǓ ǮǠƳǚǵȏǍǱȦɋɩ

Ȭɶ ǵ̭ǜƲʝ᷂Ḣǲ͒ἭǞǦʥὄ

ὑǜǯǋǍὕ ǒȐƲȦɋɩȬɶǵὄὑ͑

șᶫȑƲ͒Ἥ᷂Ḣǵʝ ʴș ǘȒǦ

ȈǲƲ ȦɋɩȬɶǵ ǯ₳ ǞǭƲ

ȦɋɩȬɶǲȏȒƼ᷂Ḣѝ Ḍ ɵ͑

̱ѰǬǖȑǵ ƽǓⱳ ǯǜȓǭǋȅǠƳ 

 

 

 

  ӓ ǲǶ ȑǓǉȒ  

 

Ѽ Ǯ ˺ǞǦȏǍǲ ǶȦɋɩȬɶ͑ ǵẉǖș Ẇǲ͒ἭǞǭǑȑȅǠǓƲȦɋɩȬɶǶ

ᾬ ǲǉȒȖǘǮǶǉȑȅǢȚƳӓ ǵ͑ ֯ Ǳ₴ Ƕ ȐȓǭǑȑƲ Ƕ 2009 ₴

Ǯ֯ ₴ Ƕ 50 ₴ǯ ȖȓǭǋȅǠƳ 

 

ᶫ ī- 10  ʫ ǵCO 2 ї  

NEDO ȦɋɩȬɶȪȢɇɔɁȭ 2008 ȏȑ  

(2) ȦɋɩȬɶ͑   

(3) ӓ ǵ ǯ ͔ ǵ  

ȦɋɩȬɶ  2007 ȏȑ  

ᶫ ī- 11  ʺ ᶮǵȦɋɩȬɶ Њ͒Ἥ↓ 2005 ₴)    
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ӓ ǲȏȒȦɋɩȬɶ͑ Ƕ Ǔ ǬǋǭǑȑƲǚȓȐǲẀȖȒП ֯ Ǳ ȦɋɩȬɶ

ǲȏȒ ǵׄʣǿǵ֝ȑ Ȇȋ ȦɋɩȬɶǯ̿ǢƲ ȑᾜǱǋП ʥ֯ Ǳ ι ș

ҧǲ̓Ǎ ɵ ȵȷɄɞǵ Ǔⱳ ǯǜȓǭǔǭǋȅǠƳǤǵⱳ ɵר ǶƲרל ˹ǵ

͔ ǵ ǒȐȉὕ ǜȓǭǋȒǯ ǏȅǠƳ 

 

ʫ ǵԍ ͔ ǶƲ2003 ₴ǒȐ ǋǭǋǦ͔ ʣ Ǔ 2004 ₴ǲЊȑǜȐǲ ȆȅǞǦƳ

2004 ₴ǵWTI ԍ ͔ ȉ 41 ɇɩ/Ɏɶɪɩְǯ ֒ ǯǱȑȅǞǦƳǜȐǲ 2005 ₴ǲ

ЊǪǭȉWTI ԍ ͔ ǶПǺʣ ϊׄǲǉȑƲ2008 ₴ẃǲǶ 140 ɇɩǲ ȒһǋǮǞǦƳ ₴

ǲ ǚǪǦɨɶɜɱȵɥɁȭǵלʤ ̊ Ʋԍ ǵ͔ ẀҲǶ Ǩ ǔș ǢǭǋȒȉǵǵƲǤȉ

Ǥȉ˹ȋʫ ʴǵ Ǔ Ҳ ǒǫⱳ ǲ ǺǫǋǭǋȒǚǯǒȐ˹♥ȉ̲ǓǔǪǒǘǮ ǵ

Ǔ ǚȒǯȉ ȑȅǢȚƳǚǵȏǍǲ ₴ǵʝ ȦɋɩȬɶ͔ ǵ ǵ◙ ș֞ǘƲᶮКǵ

ȪȻɨɱƲ Ʋ Ʋ ƲȪȷ( ⁸ȪȷƲLP Ȫȷ) ǵ͔ ȉ ʱȆʣ ǞȅǞǦƳ 

 

  ṔẎǓȉǦȐǠ᷂ ӓ  

 

˲ ǵȦɋɩȬɶ ǶƲ ᴁ̊ѼǮǶƲǤǵ ̈ǵ˲֥ ǲ ͈ǞǦ ȋǒǱ̤ǺǮ

ǞǦǓƲ ᴁ̊ Ƕל ǱṔẎϊׄș ǞƲȅǦƲ Ǳ› ӓ ̝̊ ʫ ♥ӭ

ǶƲ ͈ Ǳ̤Ǻș Ǣ ǘǭǋȅǠƳ 

 

1990 ₴̈ǲЊȑƲȦɋȬɶ Ẏǲȏ

Ȓ᷂ ӓǓƲ˲ șǶǟȈǯǠȒ᷂

Ћ̱ǲ ѵǱ◙ șȉǦȐǠǚǯǓ ǜ

ȓỒȈȅǞǦƳƼ ΒẀҲǲ ǠȒ ↑ ɏɋ

ɩ(IPCC)ƽǮǶƲ200 ₴ǲЏ ǞǦ ᶤ

͔Ḹף ǵʴǮƼ̌ǲ ǵ᷀ Ǔ Ǡ

Ȓǯ₳᷂᷈ʣ Ǔ 1.9 4.6 ħʣ ǠȒƳƽ

ǯḸףǞǭǋȅǠƳȅǦƲ ǵʣ Ƕ m

ș ǏȒ˔ ǯǱǪǭǑȑƲ ₡ ǵ ǲ

ǯǰȅȐǡƲʫ ֺ᷂ǲǑǘȒ ǲȉ◙

șʦǏȒǯ  ǞǭǋȅǠƳף

 

 

᷂ ǶẐ ϽǵȦɋɩȬɶǮ ȈȐȓǭǋȒʝ ƲǤǵʝ șὂὐǲ їǠȒǚǯǮлԁǜȓƲ

᷂ ǵ ↓ǶǚǵɎɧɱȷǮ ȅȑȅǠƳǚǵ ƲƼ Ὑҧ ȪȷƽǯᴀǷȓȒẎ ʴǵ

CO 2 ,CH4 ,N20 Ǳǰǵ ̱ǶƲ᷂ ǒȐǵ Ẇ ș֛טǞƲʝ ș᷂ ǲ ᾑǠȒǚǯǮƲ᷂ ǵ

↓șͪǫϐǔșǞǭǋȅǠƳǞǒǞƲ˲ ǵ ҲƲ ǲẎ ǵȦɋɩȬɶ ǲȏȑCO2ǵ ї

Ǔל ǲṔқǞƲẎ ʴǵ Ὑҧ Ȫȷǵ ↓Ǔ ǖǱǪǦ Ʋ᷂ ӓǓ ǞǭǋȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ṑ STOP THE ӓ 2008 ȏȑ  

ᶫ ī- 16  ʫ ǵ Ẁӓ 

(4) ȦɋɩȬɶ ǯ᷂ ӓ 

NEDO ȦɋɩȬɶȪȢɇ 2008 ȏȑ  

ᶫ ī- 15  ˲ ǵ ֲǯȦɋɩȬɶ ǵẀ  

 



ī  ȦɋɩȬɶɑȶɥɱ ὑǵ ǯ̬ Ǭǘ 

  -  10 -  

  1990 ₴ 6 % ѹ ǲׄǘǭ  

 

ʫ ǵʺ ᶮǵCO 2 ї ș ȒǯƲ ȉẉǋ ᶮǶƲЋʫ ǵ 20% șӸȈǭǋȅǠƳʝ Ʋ

ǵ ї Ƕʫ Ǯ 5 ǲẉǖƲ ᶮǵ 1/5 ̊ʤǮǠǓƲʝ˲►Ǧȑǵ CO 2 ї Ƕ

10t - CO 2 / ₴ǲ ǖƲʴᶮ(3t - CO2 / ₴)ǵ 3 ˲ѝƲȢɱɇ(1t - CO2 / ₴)ǵ 10 ˲ѝș їǞǭǋȒ

ǲǱȑȅǠƳ 

 

ǵ Ὑҧ Ȫȷ ї ǵ 9 Ҋ

ǶCO 2ǮǠƳǤǵ ї Ƕ 2007 ₴

↓ ḸΙǮȆȒǯƲ13 Ϥ 7100 ʠ t

ǮƲ1990 ₴↓ 12.4% Ṕ(Ѽ₴

0.5% ǵṔқ)Ʋʝ˲►Ǧȑǵ CO 2

ї ȉ 1990 ₴↓ 14% ṔǯǱǪ

ǭǋȅǠƳȅǦƲ ѩǲḨ ₴ ș

ǭȆȒǯ Ǔ 1.3% Ʋ

Ǔ 14.6% Ʋ ҵ 41.7% Ʋὤ

↨ 41.1% ǵṔқǯǱǪǭǋȅ

ǠƳ 

ǚǵǚǯǒȐƲ șǶǟȈϼ

ᶮǶƲ᷂ ӓǲẉẎǱ◙ ș֗ȃ

ǞǭǑȑƲ ӓ ǵǦȈǲҧ

Ǳᾍ ș Ǡⱳ ǓǉȑȅǠƳ 

 

᷂ Ǯǵ ӓǵ◙ Ǔ ꜠ǜȓȒʴƲ1997 ₴ 12 ǲˬ Ǯ σǜȓǦ ΒẀҲ

ʢᶥ ᶮ ̝ ǮǶƲֺᶮǵCO 2 ї ǵѹ ș֝ȑ ȈǦ ˬ ὑ Ǔ ǜȓƲ Ƕ

ʝ ǮǉȒ 2008 ₴(₳ 20 ₴)ǒȐ 2012 ₴(₳ 24 ₴)ǵ CO 2 ǵ Ὑҧ Ȫȷ ї ș

1990 ₴ǲ Ȁǭ 6%ѹ ǠȒǚǯǓ ȈȐȓǭǋȅǠƳ 

 

ǚǵᶮ Ǳ ș֞ǘƲ ǮǶ 

1998 ₴ ᷂ ӓᾍ Ẏ ș ὑ ᷂ ӓᾍ ǵ ǲ ǠȒ ♣ ǵѰὑ 

2002 ₴ ᷂ ӓᾍ Ẏ ǵ Ǟ ᷂ ӓᾍ ǵ ὑƲˬ ὑ ș р 

2006 ₴  ˬ ὑ ș ὑǞǭǋȅǠƳ 

 

ֿ ǲȏȒǯƲ ǵ

2010 ₴↓ǲǑǘȒȦɋɩȬ

ɶ ǵ CO 2 ї Ƕ 11 Ϥ

8,600 ʠ t- CO2ǯǱǪǭǑȑƲ

Ḩ ₴ǮǉȒ 1990 ₴↓ǵ

ї ( 12 Ϥ 6,100 ʠ

t- CO 2 )ǯǞǭƲ1 Ϥ 1,000 ʠ

t- CO 2 (12.4%) ǵṔқǯǱǪ

ǭǋȅǠƳʝ Ʋˬ ὑ ǵ

ѹ ǵǦȈǲǶƲ

2010 ₴↓ǲǑǘȒCO 2 ї

Ƕ 2007 ₴↓ǵ ї ǒȐ

9.6 %ǵѹ șὕ ǞǱǘȓǷ

ǱȐǡƲ ǱȒѹ ǵҟҘǓⱳ

ǯǜȓǭǋȅǠƳȅǦƲ Ι

Ι ǞǓ șדȈʫ

Ǳ ǲǱǪǭǋǖǯ

ǏȐȓȅǠƳ 

 

 

(5) ǵ CO 2 ї ǯѹ ǵ ҵ 

ᶮ ṑ  ᷂ ṑ ȹɱȽɶ 
ᶮ Ὑҧ ȪȷȢɗɱɆɨḸף ȏȑ  

ᶫ ī- 1  ʝ˲►ǦȑǵCO 2 ї  

ṑ HP 
http://www.env.go.jp/earth/ondanka/ghg/2007gaiyo.pdf ȏȑ  

ᶫ ī- 18  ˬ ὑ ǲȏȒCO 2ѹ  



ī  ȦɋɩȬɶɑȶɥɱ ὑǵ ǯ̬ Ǭǘ 

  -  11 -  

  ȦɋᾚЊὕ Ƕ ᷀ 1.7% Ʋ Ƕ %  

 

ǲ ǭǔǦȏǍǲ ǵȦɋɩȬɶ ǵ Ẏǵ ǶƲƼȦɋɩȬɶǵὄὑ͑ ǮǉȑƲ

Ȧɋǵ Ʋ ̈ ȦɋɩȬɶǵᾚЊƲ ρ ǱǰǓ ǲ ȈȐȓǭǔȅǞǦƳ 

90 ₴̈ǲЊȑƲ♫ ǒȐǵȦɋɩȬɶǵὄὑ͑ ǯǋǍ ǲқǏƲ ṑͪЋƲ ǲ᷂

ӓᾍ Ǔᶮ ǲẎǔǱ ǯǱǪǭǔǭǑȑƲȅǦƲ ǵᶮ ˕Ҙǵׄʣǵ ǒȐȦɋ

ɩȬɶȱȷɆǵ̭ Ǔʝ῁ ȈȐȓȒȏǍǲǱȑȅǞǦƳǚǍǞǦʴƲ ȦɋɩȬɶǲǫǋǭǶƲ

ᾚЊ ǲǑǘȒ ƲƼ ɵὕ ǲ ƽƲƼȢɱɓɧ ρ ǵ ṑ ρ Ʋ ֗ᵃ

Ʋ ͜ ǵ ǵ Ǔ ǟȐȓƲǤǵᾚЊǓ ȈȐȓǭǔȅǞǦƳ 

ǱǑƲǤǵᾚЊὕ ǶƲ2002 ₴↓ǮǶԍ Ǯ 991 ʠ kЄƲʝ ȦɋɩȬɶЋ̱ǲӸȈȒ

ҊֻǶ 1.7% ↓ǲǯǰȅǪǭǑȑƲǤǵ ẎǓלҵǯǱǪǭǋȅǠƳ 

2005 ₴3 ǲЏ ǜȓǦ ֻȦɋɩȬɶ ̝ǲȏȒ 2030 ₴ǵȦɋɩȬɶ ᾽ ǮǶƲ

2010 ₴↓ǵ ȦɋɩȬɶǵᾚЊ ǲǫǋǭƲ ǵ 2 Ίǲ ►ǠȒ Ǔ ὑǜȓǭǋȅ

ǠƳЕ̱ ǲǶԍ Ǯ 1,910 ʠ kЄƲʝ ȦɋɩȬɶЋ̱ǲӸȈȒҊֻǶ 3% ↓ǮƲֺ

ȦɋɩȬɶ ѩǮǶƲʤ ǵ ǵȏǍǲǤȓǥȓ Ǔ ὑǜȓǭǋȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(6) ǵ ȦɋɩȬɶ ǯᾚЊ  

NEDO ȦɋɩȬɶȪȢɇɔɁȭ 2008 ȏȑ  

ᶫ ī- 20  ȦɋɩȬɶᾚЊὕ ǯ 2010 ₴↓ǵᾚЊ 2  

NEDO ȦɋɩȬɶɜɁɕ 2008 ȏȑ  

ᶫ ī- 19  ȦɋɩȬɶᾚЊὕ ǯ 2010 ₴↓ǵᾚЊ
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Ӕ ǶƲ ὲл᷂ǵǦȈгἳǵ ǵȦɋɩȬɶ ǓẎǔǋǚǯǱǰǒȐƲ ͒Ἥ

↓ȉЋᶮ₳᷈șʣᶥǪǭǋȅǠƳǚǵȏǍǱ᷂Ḣ˗ ș ȅǏƲӔ ǮǶ 2001 ₴ǲ Ӕ

ȦɋɩȬɶɵ ȦɋɩȬɶ͝ ͈ƽǓ ǜȓǭǋȅǠƳ 

ȅǦƲֿ ͈ǲḨǬǔ 2002 ₴ǲǶ Ӕ ȦɋɩȬɶɵ ȦɋɩȬɶ͝ Ҳ ƽǓ ὑ

ǜȓǭǋȅǠƳǚǵ ǮǶ ȋ˗ ǱǰǲȏȒ Ǳ ȦɋɩȬɶǵᾚЊǲȏǪǭ 2010

₴↓ǲǑǘȒᾚЊ șƲԍ Ǯᶮǵ ǵ 1/10 ǲ ►ǠȒ 193.6 ʠ kЄǯǠȒǚǯș

ǯǞǭ ǙǭǋȅǠƳ 

 

ǱǑƲ2004 ₴↓ὕ ɗɶȷǮǶƲ͑ ȳȢɇǓԍ ǮƲ142.2 ʠ kЄǯǱǪǭǋȅǠƳ

ȦɋɩȬɶ ѩǵ 2010 ₴ ǲᾍǞƲẐ Ͻ Ǔԍ Ǯ 6 ʠ kЄƲ Ҙ Ǔ 4.8 ʠ kЄƲ

ʴᾛ Ҙ Ǔ 13.8 ʠ kЄƲ∕ Ǔ 7.9 ʠ kЄƲɎȢȨɜȷ Ǔ 2 ʠ kЄƲ᷂ Ǔ 0.7

ʠ kЄǵṔқș ǞǭǋȅǠƳȅǦƲʣ ǲ̢Ǎ ѫ ǵṔқȉ ǞǭǋȅǠƳ2010 ₴ǲׄǘ

ǭ ȦɋɩȬɶǵᾚЊǶ ǲ ȚǮǋȒȏǍǲדȖȓȅǠǓ 2004 ₴ὕ Ǯʝ ȦɋɩȬɶ

К ͑ ǵКƲ ȦɋɩȬɶǵӸȈȒҊֻǶ 5%ǮǉȑȅǠƳ2010 ₴ ΙǮȉ 6.5% ↓

ǮǉȑƲ ǵԍ ͔ ǵ ȋȏȑ▌ǋ ȦɋɩȬɶᾚЊǵ ♅ ș ȅǏȒǯ ȉ

ȈƲȏȑʝ῁ǵᾚЊד Ǔ ♅ǜȓǭǋȒ ǮǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(7) Ӕ Ǯǵ֝ Ȇǯ  

Ӕ Ӕ ǲǑǘȒ ȦɋɩȬɶᾚЊǲׄǘǦȠȭȵɥɱɕɧɱ ȏȑ  

ᶫ ī- 21  ȦɋɩȬɶᾚЊὕ ǯ 2010 ₴↓ǵᾚЊ  
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ᶫ ī- 22  Ӕ ǲǑǘȒ ȦɋɩȬɶᾚЊ  



ī  ȦɋɩȬɶɑȶɥɱ ὑǵ ǯ̬ Ǭǘ 

  -  14 -  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ī  ȦɋɩȬɶɑȶɥɱ ὑǵ ǯ̬ Ǭǘ 

  -  15 -  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ӕ Ӕ ǲǑǘȒ ȦɋɩȬɶᾚЊǲׄǘǦȠȭȵɥɱɕɧɱ ȏȑ ɵқ› 
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► ǶƲὌ ⅍ Кǵ ӳ ǲ̬ ǞƲ ₨⁸ǒȐ 300km Ʋ ′⁸ǒȐ 180km ǵ

ǲǉȑȅǠƳӳӔ 53km Ʋ 43km Ʋ 1,115.67 km 2Ʋ Ƕ├ 8 km ǵ

Ὶ ǓȨəɶɂȭ ǲ ǞǭǋȅǠƳ 

 

 142 ↓ 18 ѝ 39 142 ↓ 50 ѝ 44  

Ӕ   44 ↓ 34 ѝ 50  45 ↓ 03 ѝ 28  

 

⁸ ᷂ǶƲȨəɶɂȭ ῚӔ ǲ ⃰⁸ ᷂ǓƲǤ

ǵ 17km К ζǲ ⁸ ᷂ǓǉȒȂǒƲȨəɶɂ

ȭ Ὶ ǋǲӔ ǵ ǒȐӳ ǵ ȅǮ8 ǫǵ

ǓǉȑȅǠƳȅǦƲК ǲ ⱷ ὂʹƲ

₨ѩƲ ʴẔ ǵ ǓǉȒȂǒƲ₳ ȋ

᷂ₑșʴⱲǲ ὤǓ ᷀ǞǭǋȅǠƳ 

 

 

 

Ȩəɶɂȭ ζ ΒӢǲιǞƲ₳ 18 ₴ǵ ⃰⁸ ᷂ǵ₴ ₳᷈ Ƕ 6.3 ħƲ₴ Ƕ

966mm Ʋ ⁸ ᷂ǮǶǤȓǥȓ 5.3 ħƲ1,434mm ǯǱǪǭǋȅǠƳẃǶ 30 ħș ǏȒǚǯ

ȉǉȑȅǠǓȨəɶɂȭ ᶿǵ◙ Ǯ Ǵ ǞǖƲгǶ Ὶ Ǯ ʤ 20 ħƲК ǮǶ

ʤ 30 ħșʤᶥȒǚǯȉ ǞǖǉȑȅǢȚƳ Ƕ Ὶ ǒȐК ₳ ǮǶ 1m ▀ 2m ǮƲ

ῇ ǮǶ 3 4m ǲ ǞȅǠƳ 
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Ĭ-  ̏ 

(1)  ̬ ɵ  

(2)   

ᶫ Ĭ-  ֒ǵ ₴ǵ  

₴  
ħ  mm  cm  cm  

₳᷈  ̭   Ẏ  Ẏ  

₳ 11 ₴ 6.5  33.4  - 18.6  1,204  56  607  34  122  

₳ 12 ₴ 5.8  35.0  - 2 0.7  1,297  93  620  27  112  

₳ 13 ₴ 5.4  29.9  - 20.1  1,301  134  683  31  137  

₳ 14 ₴ 6.2  32.1  - 15.9  1,312  82  536  26  108  

₳ 15 ₴ 6.0  29.2  - 16.5  965  52  479  28  121  

₳ 16 ₴ 7.2  33.7  - 13.4  1,154  63  584  25  159  

₳ 17 ₴ 6.4  31.1  - 18.8  1,003  70  601  25  112  

₳ 18 ₴ 6.3  31.0  - 15.9  996  69  558  25  78  

 

₴  
ħ  mm  cm  cm  

₳᷈  ̭   Ẏ  Ẏ  

₳ 11 ₴ 5.6  33.8  - 28.6  1,489  61  989  49  175  

₳ 12 ₴ 4.9  34.4  - 33.1  1,446  123  853  36  179  

₳ 13 ₴ 4.3  31.1  - 31.7  1,472  145  820  29  152  

₳ 14 ₴ 5.2  31.0  - 29.2  1,382  66  738  24  119  

₳ 15 ₴ 4.9  28.7  - 31.1  1,049  64  777  27  132  

₳ 16 ₴ 6.2  32.4  - 27.9  1,320  72  926  53  198  

₳ 17 ₴ 5.2  32.6  - 33.6  1,236  80  873  37  176  

₳ 18 ₴ 5.3  31.1  - 30. 4  1,434  94  1,087  61  180  

 2007 ⃰ һ ȏȑ  

⃰  

 

ᶫ Ĭ- 1  ⃰ ̬ ᶫ 

2007 ⃰ һ ȏȑ  
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᷂◐ǶƲ 1,129m ǵјῗș ῪǯǞǭЋ̱ǲל΅ǮǉȑƲ ǵ 81 șῇ ǓӸȈ

ǭǋȅǠǓƲȨəɶɂȭ Ὶǵʴӳ ǯӔ ₨ѩ′ȋⱩⱷѩ′ǵʴ Ḣǲ₳ ȋ ᷂ǓⅎǓȑƲ

᷂ₑș◐ ǞǭǋȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(3)  ᷂ һ 

ᶫ Ĭ- 3 ᷂⃰Ӣ Ш  
 

⃰ ͑  
 

ᶫ Ĭ- 4 ᷂Ӣ Ш  
 

⃰ ͑  
 



Ĭ  ⃰ ǵ ǯ᷂Ḣ  ר

  -  18 -  

 

 

Ƽ ɵ ⃰ ȅǨǬǖȑ ƽǮǶƲ Ḣș᷂Ḣ ȋѫר ὕ ǒȐƲ̋ ǯǞǭ 5 ǫǵȦɨȠƼŪ

ȦɨȠƲū ͪЋȦɨȠƲŬ Ͻɵ̱ ˧ ȦɨȠƲŭ ȦɨȠƲŮ⁸ ᷂

ȦɨȠƽǲӢѝǞƲǤȓǥȓǵӢѝǵ ǲרׄ ǪǦ ўǱѫ ǿǵ ᾚșᶫȒǚǯǯǞǭǋ

ȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(4)  ᶽ᷂ѫ  

᷂  ῇ   ԍ  ὁ᷂ ḹ ᷂ Ǥǵ̀  

ʚ  842.01  109.31  117.26  3.23  18.38  4.32  21.16   1,115.67  

 75.5  9.8  10.5  0.3  1.6  0.4  1.9  100.0  

 

ᶫ Ĭ- 6. ᶽ᷂ѫ ǵѝ⁹ ₳ 18 ₴  

2007 ⃰ һ ȏȑ  

1.6%

10.5%

9.8%

0.3%
0.4%

1.9%

75.5%

ᶫ Ĭ- 7 ᶽ᷂ѫ ǵѝ⁹ 

ɵ ⃰ ȅǨǬǖȑ ȏȑ  
ᶽ᷂ѫ ǵ șȖǒȑȋǠǖǠȒǦȈƲ ɧȢɱș ǞǭǋȅǠƳ 

 

ᶫ Ĭ- 5 ᶽ᷂ѫ ᶫ 
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ᴇ 35 ₴ǵ 18,541 ˲șɒɶȭǲ̊ ᾜ ǲЊȑƲ₳ 17 ₴ǲǶ 1 ʠ˲ְșҊȑ Ț

ǮǋȅǠƳ ǲƲ ᴇ 40 ₴ ǒȐ ᴇ 50 ₴̈ǲǶ32% ȉǵל Ǳ ᾜș ǞǭǋȅǠƳǚ

ȓǶƲ ↓ ǵ ǵẀӓǲȏȒ ⁸ǿǵ їǯ ǏȐȓȅǠƳǤǵ♥Ʋǚǵ ᾜ

ϊׄǶƲ Ǩ ǋǦȉǵǵƲ₳ ̊ Ƕⱨ ș ȑ ǞƲ ᷀ȅǮǲ Ǯ 14% ᾜǞǭǋȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ĭ- 2 ̝ ̏ 

 
(1)  ˲ ֥ 

 

ᶫ Ĭ- 9 Ћ ǵ˲֥Ṕ  

ʴⱲ⁸ ᷂ ӓɵר ɵȢȫȢȫɈɑȏȑ  

⃰ ˲֥Ṕ  
 - 10 - 15  

₴  ʫₑ  

˲֥ ʝʫₑ

►₳᷈

˲ᴣ 

˲֥ 

  ặ   
 

ӓ  

ᴇ 35 ₴ 3,721  18,541  9,469  9,072  5.0  766  4.13  

ᴇ 40 ₴ 4,063  17,356  8,834  8,522  4.3  850  4.90  

ᴇ 45 ₴ 4,066  15,756  7,982  7,774  3.9  960  6.09  

ᴇ 50 ₴ 4,105  14,099  6,992  7,107  3.4  1,088  7.72  

ᴇ 55 ₴ 4,348  13,633  6,757  6,876  3.1  1,213  8.90  

ᴇ 60 ₴ 4,280  12,932  6,370  6,562  3.0  1,446  11.18  

₳ 2 ₴ 4,106  11,819  5,728  6,091  2.9  1,683  14.24  

₳ 7 ₴ 4,097  11,144  5,398  5,746  2.7  2 ,004  17.98  

₳ 12 ₴ 4,161  10,509  5,074  5,435  2.5  2,310  21.98  

₳ 17 ₴ 4,021  9,815  4,652  5,163  2.4  2,465  25.11  

 

ᶫ Ĭ- 8 ˲֥  

2007 ⃰ һ ֓  
˲֥ǵ șѝǒȑȋǠǖǠȒǦȈƲ ֻ ΙǯǞǭǋȅǠƳ 
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˲֥   9,815 ˲ 

ʫₑ   4,021 ʫₑ 

ᾦ ˲֥  5,079 ˲ 

     2,891 ˲ 

ặ     2,188 ˲ 

 

ʝ   1,146 ˲ 

(22.6%)  

     442 ˲ 

( 8.7%)  

      65 ˲ 

( 1.3%)  

     639 ˲ 

( 12.6%)  

 

˘  1,360 ˲ 

(26.8%)  

ʢ   2,568 ˲ 

(50. 5 %) 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(2)    

 

ᶫ Ĭ- 11  ѝ ѩǵ ˗ ♫˗ ǵ  

ɵ ⃰ ȅǨǬǖȑ ȏȑ  

ᶫ Ĭ- 10  ѝ ѩᾦ ˲֥ ₳ 17 ₴  

ѩӢѝ 
₳ 7 ₴ 

  ặ Ҋֻ 

ʝ  

 442  247  195  8.7  

 65  56  9  1.3  

 639  458  181  12.6  

 1,146  761  385  22.6  

˘  

 7  7  0  0.14  

┴  619  545  74  12.2  

 734  225  509  14.5  

 1,360  777  583  26.8  

ʢ  

ԄṸƲᾛṸ  626  277  349  12.3  

Ʋͪ ƲʥҲ  63  26  37  1.24  

Ʋ ͬ  182  156  26  3.6  

ƲȪȷƲ  18  15  3  0.4  

ȳɶɑȷ  1,423  657  766  28.0  

Џҵ 256  220  36  5.0  

 2,568  1,351  1,217  50.5  

ѝ ʥ  5  2  3  0.1  

ֻ  5,079  2,891  2,188  100.0  

 2007 ⃰ һ ֓  
ѝ ѩǵᾦ ˲֥șѝǒȑȋǠǖǠȒǦȈƲ ֻ ΙǯǞǭǋȅǠƳ 
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    ► ǵ ǶƲ ᴇ 30 ₴̈ȅǮǶ ǵ ̸ǓʴⱲǯǱǪǭǋȅǞǦǓƲ

̏ȋ ᷂ ̏ǲȏȑƲ ǿǵ Ǔ ȈȐȓƲ ᷀ǶƲ ǯ ᵣșʴⱲ

ǯǞǦ ǓᵣȅȓǭǋȅǠƳǚǵ ɵ ǶƲ ὰǱᶽ᷂Ḩ ș ǲ

Ẏș ȈƲEU ᶮǲǹǘșǯȐǱǋǯǋȖȓȒȅǮǲ ᾽ǞǭǋȅǠǓƲǚȓǲ̢

ǋƲҥϐ ȋҥϐҘʥ ǵᵂ Ǔ ᷀ӓǞƲ ǵר ǋ ᵣḨ ǵ ǯƲϮȓǦ

ǯ ᵣ ș ǫ ǵ ͪǯ Ǔ Ȉǭ Ǳ ǯǱǪǭǋȅǠƳ 

 

ȅǦƲ ֯ Ǳ ș᾽ ǞǭǋǖǦȈǲǶƲ ṑǿǵӦѝǱ Ǔʥ֯ ǮǠƳ

₳ 11 ₴ǲὤ Ǣǫ ǵ ǵ ӓ֗Ǻѫ ǵ͝ ǲ ǠȒ ♣ ὤ Ǣǫ

Ǔ ǜȓƲ ʰ ǲǑǋǭȉƲǼȚᾮы ǵ ș͝ ǞǭǔȅǞǦƳ˹ ♥Ʋ

ǼȚᾮǵ ы șʝ῁ ȈȒǯǯȉǲƲы ♥ǵḭ ș ᷂ǲ ϷǞƲⱦ Ḍ ș

᾽ ǞǭǋǖǚǯǓ ȈȐȓȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

₳ 7 ₴ǵ► ǵ ї Ƕ 51 ϤЛǮЋ ǵ ї ǵ 0.47 șƲЋᶮǵ

0.06 șӸȈȅǠƳ ₴Ƕ 50 ϤЛѼ♥Ǯ ǞǭǑȑƲЋᶮǲӸȈȒҊֻǓⱨṔϊׄ

ǲǉȑȅǠƳᴜ ѩǮǶƲԍ ǵ ˎǓ ї ǵȂǯȚǰșӸȈƲЋ ǵ 1.4 Ʋ

Ћᶮǵ 0.6 ǵ ї ǯǱǪǭǋȒȂǒƲǤǵ̀ǵ ȋ ̸ ǶƲֻȖǢ

ǭ ϤЛ ↓ǯȖǡǒǮǠƳ 

 

 

 

 

 

 

 

 

 

₴  
ˎ  

(  
  ˎ  

ˎ  2  2 ̊ʣ 

₳ 7 ₴ 14,453  4,686  9,767  1,074  16  X 60,609  

₳ 12 ₴ 12,811  3,867  8,944  1,714  X 0  58,809  

₳ 17 ₴ 11,323  3,540  7,783  895  X 0  57,142  

X Ὥͪ ʣ ἬǓ ӤǜȓǭǋȒȉǵ 

ᶫ Ĭ- 15. ὤ ǯ ˎ ǵ  

2007 ⃰ һ ֓  
ὤ ǵ șѝǒȑȋǠǖǠȒǦȈƲ ֻ ΙǯǞǭǋȅǠƳ 

 

ᶫ Ĭ- 13 ᴜ ѩǲȆǦ ї ₳ 17 ₴  

ɵ ⃰ ȅǨǬǖȑ ȏȑ  

ᶫ Ĭ- 14 ὤ ɵ ᾦ ˲֥ǵ ʰ ֻ  

ɵ ⃰ ȅǨǬǖȑ ȏȑ  

 

₴  

ὤ  
ὤʫₑ˲֥ ˲  

ї

( ʠЛ  

᷂ ha  

 ᾐ  

З  

1  2    
ǍǨᾐ

♫  
  

ǍǨ

ᾐ ᷂ 

₳  7 ₴ 248  198  40  10  1,046  544  5,218  10,175  9,802  

₳ 12 ₴ 188  145  37  6  834  431  4,710  9,492  9,034  

₳ 17 ₴ 168  132  24  12  691  369  5,060  8,943  8,431  

 

ᶫ Ĭ- 12 ɵ ὤ ǵ  

2007 ⃰ һ ֓  
ɵ ὤ ǵ șѝǒȑȋǠǖǠȒǦȈƲ ֻ ΙǯǞǭǋȅǠƳ 
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► ǵ ǶƲʝϷ ̱ѰșḨ ǯǠȒ Ǔʺ̱ǮǉȒǚǯǒȐƲқ›ȋ Ṹ

ǲȏȒ᷂Ḣɔɧɱɇӓǵ֝ȑ ȆǓǉȅȑ ȈȐȓǭǋȅǢȚƳǞǒǞƲ᷂ ᷂ ș

ǟǦ ǵҧ ș ǏȒʴǮƲ ʹȹɱȽɶ ș ǞƲˎ ᴜқ›ȋ ṸƲ

Ʋ̱ ǵ֝ȑ Ȇș͝ ǞǭǋǖǚǯǓ ȈȐȓȅǠƳ 

 

 

 

ʺ                   

̱Ѱǵ ρ 

Ū Ḩ ǵ ρ 

ūЏВ ǵ ρ 

Ŭ ǋ ǵ ɵ ͪ 

ŭ ᷂ǵѫ ǵ͝  

Ů̸ ǵҧ ӓ 

ů ǵׄʣ 

ὄЋɵὄⱲǱ ǵ  

Ū ṑǲȋǜǞǋ ǵ  

ūї ɵ ɵ Ṹǵֺ ǮǵὄⱲǵ ͪ 

ǲȏȒ᷂Ḣǵ  ӓר

Ūқ›ɵ Ṹǯɔɧɱɇӓǵ͝  

ū᷂Ḣ ǵ Ẏ͝  

Ŭ ̱ ǵ͝  

ŭ ȋặרǵ ǋ ǵ  

Ůꜝ Ǳ ṑǬǖȑ 

̮ ǵ☻Ҋ                  

ᾦ ǵ֞Њṟ̑ѰǬǖȑǲҟȈȅ

ǠƳ 

ǵ ș ǲᾚЊǞƲ ǲ

ꜘǟǦ Ǳ ǵ ǲҟȈȅǠƳ 

ᵣ ̱Ѱș▌ӓǞƲ ҧ ș ȈȅǠƳ 

Ʋӓἶ ǵ̓ ș ᾛ ǲǯǰȈ

ȒǯǯȉǲƲ ∕ ǵ ы ș

ǋȅǠƳȅǦƲǼȚᾮǵ ўǱы ǯ

ᶽǬǖȑǿǵ ҘșᶫȑȅǠƳ 

ὤ ᵣӲὑǵ ǲҟȈȅǠƳ 

ẉ Ǳ қ›ȋ Ṹǵ֝ȑ Ȇș

ǞȅǠƳ 

ἧǰȉǦǨȋ ⁸̮ ǵ ̱ ̝ǵ

ẎǲӲҘǞȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᶫ Ĭ- 16 ї ǵ  

ɵ ⃰ ȅǨǬǖȑ ȏȑ  

 

ᶫ Ĭ- 17 ˎ ɵ ˎ ǵ ʰ ֻ  

ɵ ⃰ ȅǨǬǖȑ ȏȑ  
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    ᴇ 30 ₴̊ Ʋὄ͔ǱẆ ǵ Њǲȏȑ͔ ˕ҘṶ̌ʤǞƲȖǓᶮЋ̱ǵ Ṷ̌

ǠȒʴƲ► ǲǑǋǭȉƲ ̝ ǓȿɁɕ ș ǍȂǒǶƲᾓ Ǳ ȋ ῇƲ

ṑͪЋș ǯǞǦ ɵ Ǔ ҵǵʴⱲǯǱǪǭǋȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

► ǵ ǶƲ90,908  ha Ǯ

111,567ha ǵ 8 ҊșӸȈƲᶮ Ǔ

47,615 haƲ Ǔ 43, 293 ha ǯǱǪǭǋ

ȅǠƳ ǵ˲› ǶɆɇɜɂɵȠȩȦ

ȼɜɂ ǵ ǓẎӭșӸȈƲ˲› Ƕ

37 ǯǱǪǭǋȒȂǒƲ ̊ʤǵ

Ǔ 49 șӸȈǭǋȒǚǯǒȐƲ˹♥ȉͪ ɵ

̛ ș ўǲὕ ǞǭǋǖǚǯǓ ǮǠƳ 

 

 

 

˹ ƲẆ ȋ ┴ ǵ ǲȏȑƲᶮ ǵ Ƕ̭ ș ǘǭǋȅǠƳқ

ǏǭƲ ǋ ǵ ᾜȋ ӓǲȏȑƲ ǵ ɵ șȈǗȒ ṑǶԝǞǋ Ǔ ǋ

ǭǋȅǠƳ 

 

Ǥǵʝ ǮƲ᷂ Ǯǵ ṑͪЋǲᾍǠȒ ǵ ǒȐƲ ᾽ ʣᶮǮǵˍ̛ș

ѰǞƲῇ ᷂ḢǲǑǘȒ ǵ ȋƲ ὡǵ ѰƲ ṑȋ ͪЋ ǲǫǱǓȒᶮК

ǵ ǞǵҲǔǓ ȚǮǋȅǠƳ► ǲǑǋǭȉƲ ͜ᶧ̱ȋ Ȯɩɶɕǵ Ҳ

ș ǟǭƲǚǍǞǦ ǵẉ ǵ ǲҟȈǭǑȑƲǤǍǞǦ Ҳșʝ῁ Ǡ

ȒǯǯȉǲƲ ǵ ǮǉȒ ɵ ș ǞǭǋǖǚǯǓ ȈȐȓȅǠƳ 

 

 

ʺ                 

̱Ѱǵ▌ӓ 

ŪӢḢӢѝǲꜘǟǦ ǵͪЋɵ  

ū ǋ ǵ  

Ŭ Ǳͪ ǯ ǵ͝  

ẉ ǵ  

Ūẉ ǵׄʣ͝  

ūẉ Ǳ ǵ  

 

̮ ǵ☻Ҋ                  

ǵ ўǱ ǯ ǵ ǲҟȈ

ȅǠƳ 

̮ὁɵΈ↕ ǵ┴ ɵ ʹǲǉǦǪǭǶƲ

᷂Ϸ ǵ̓ ǲҟȈȅǠ 

᷂Ḣǵ șКẆǲ ǲȠɒɶ

ɩǞȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

᷂  ᶮ  
 

 
  

ha  47,615  38,140  5,153  90,908  

 52.4  41.9  5.7  100  

 

ᶫ Ĭ- 18 ǵѝ⁹ 

ɵ Ὄ ⅍ ҵ Ȁ 
ᶮ Ὄ ᾯ К ֓  

ʰ ֻ Ι  
 

ᶫ Ĭ- 19 ǵѝ⁹ 

5.7%

41.9%

52.4%

 
5.7%  

ᶮ  
52.4%   

41.9%  
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    ► ǮǶƲ᷂Ḣ ͑ Ḩ ρ˗ ȋ ρ˗ ǲȏȑƲ ḴȋῚṢƲ ᷂

ǵ ρș ȈǭǑȑƲ ὕǲὄЋ ɵ͜ șᶫȒǦȈ К ǵׄʣȋ ᷂

ρǲȏǪǭ ǵ ȋᾦҥר ṑǵׄʣǓᶫȐȓȅǞǦƳȅǦƲ₳ 12 ɵ13 ₴ǲǶ

қ›ы ǯǞǭƲȳȯɵəȽɄɧȢɱ›ḹș ρǞƲəȽɄɧȢɱǲǉǦǪǭ

Ƕ HACCP ɍȳɁɕ ș ὑ֝♬ǞǭǋȅǠƳ₳ 14 ₴ǲǶ ș ρƲ

₳ 16 ₴ǲǶəȽɄ ǵ⁸ ᾍꜘǯṔ ǲᾍꜘǠȀǖƲ ы қ› ə

ȽɄ ₲›ḹ ǵ Ʋ₳ 17 ₴ǲǶƲֿ ǲ ы ǵ ρǓ ȆƲ Ὶ

Ḣǵ ṑͪЋᾍ ȋ Ṹ̱ѰǵϹὕǓᶫȐȓǭǋȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

₳ 17 ₴ǵ► ǵ Ƕ 69 ϤЛǮƲЋ ǵ șӸȈȅǠƳ ѩǮǶƲ

əȽɄ Ǔ 40 ϤЛǯЋ̱ǵ Ҋ ǖșӸȈƲǜǘǓ9 ϤЛƲ ǓǲǓ 4 ϤЛǯ ǋǭ

ǋȅǠƳ ǓǲǶЋ ǵ 17 șӸȈƲЋᶮʝǵ Ǚș ȑȅǠǓƲ₳ 3 ₴ǯ Ȁ

ӭѝ ǖǲ ᾜǞǭǋȅǠƳ ǵ ȋ ЊǵṔқ ǒȐƲ ǓǲǵȂǒƲǦȐ

ǷǓǲȋǒȓǋ ƲẎǔǖ Ǔ ᾜǞǭǋȒ ȉẉǋʝ ǮƲȂǦǭ Ʋқ

›ᴜǓ ẆǮ ΙșᴀȚǮǋȒǱȅǚ ǶḬ ǲṔқǞǭǋȅǠƳ 

 

ȅǦƲ► ǮǶὌ КȂǦǭ ҧѫ Ӳ ̝ǓʴⱲǯǱȑƲ ∕ ǮǉȒ

ȂǦǭǵ șЏВ˗ ᶽ ǯǞǭ ș ȈǭǋȅǠƳ 

 

 

 

 

ϤЛ 

 

ɵ ⃰ ȅǨǬǖȑ ȏȑ  

ᶫ Ĭ- 21. ѩǲȆǦ ₳ 3Ʋ16 ₴↓  

ɵ ⃰ ȅǨǬǖȑ ȏȑ  

 

ᶫ Ĭ- 20  ǵ  
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ᶫ Ĭ- 23. ᵣ̱ ǵ  

ɵ ⃰ ȅǨǬǖȑ ȏȑ  

ɵ ⃰ ȅǨǬǖȑ ȏȑ  

ᶫ Ĭ- 25. ǯҲҘ ǵ Ɇɱ ǵ  

ɵ ⃰ ȅǨǬǖȑ ȏȑ  

ᶫ Ĭ- 24 ♫˗ʫₑᴣ ǵ  

2007  ⃰ һ ȏȑ  

₴      

(₳  
 

ᵣ ѩ ᵣ̱  

Ή˲ ᵣ ̝ ɵᶧ̱  

    
З  

 ̝  
Ӳ

ֿ ֻ 

Вֿ

ᵣ 
ὍЏ⅍  

ʺ ♫ 

₳  5 ₴ 326  216  7  38  171  110  5  -  105  -  

₳ 10 ₴ 414  209  7  46  156  205  4  -  201  -  

₳ 15 ₴ 354  210  4  100  106  144  2  -  142   -  

 

₴      

(₳  

 ♫˗ ʫₑ  

 

Ҳ

Ҙ

 

Ẇ ̂

 

ҲҘ  

 
Ȗȓ

ǵȆ 

Ȗȓ

Ǔʺ 

ȖȓǓ

♫  
Ɇɱ

 

Ҙ

 

₳  5 ₴ 555  5  338  212  4,909  33,574  74  30  43  1  

₳ 10 ₴ 629  5  370  254  6,195  34,908  111  52  51  8  

₳ 15 ₴ 593  4  350  239  5,658  33, 846  89  35  52  2  

 

ᶫ Ĭ- 22. ɵ ὤ ǵ  

 

 

ᾐ  
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► ǵ ǵβЋǱ ᾽ǶƲ᷂Ḣ ǧǘǮǶǱǖƲȖǓᶮǵ ǵ ͪǵ

ǒȐȉʥ֯ ǮǉȑƲ╠ǔ ǔƲ ḧɵ Ḍ șḨ ǲƲ ƵǱ ǵẀӓ

ȋẉ Ǳɉɶȸ ǲ ўǲᾍꜘǞǫǫƲ ǵ ḧ ǯ ῚḢǵ ṑͪЋƲқ›

ǯ ǞǦ᷂Ḣɔɧɱɇǵ◐ Ʋҧ Ǯҧ Ǳ֝ȑ Ȇș ǲ Ǫǭǋǖǚǯ

Ǔ ȈȐȓȅǠƳ 

 

 

ʺ                   

ǵͪ ɵṔẎ 

Ū Ḣȋ ′ǵ ṑͪЋᾍ ǵ  

ū ḧɵ Ḍ ǵ  

ᵣḨ ǵ▌ӓ 

Ūὄὑ Ǳ ᵣǿǵ  

ūꜝ Ǯ ҘǉȒ ɵ ǵ  

ɵ ᾍ ǵ Ẏ 

ŪὄЋǮὄⱲǱ ǵ͑  

ū ǵ ˕Ҙǵ▌ӓ 

̮ ǵ☻Ҋ                  

Ū ǫǔ ǵ ρȋ Ҳǲ ǲӲҘ

ǞȅǠƳ 

ū ᵣ̱Ѱș▌ӓǞƲ ҧ ș ȈȅǠƳ 

Ŭ ᷂ḢHACCP ɍȳɁɕ ǵ֝ȑ Ȇǲ

ǲӲҘǞȅǠƳ 

ŭ ἧǰȉǦǨȋ ⁸̮ ǵ ̱ ǵ Ẏǲ

ӲҘǞȅǠƳ 

 

 

 

ᵀ ›   ► ǵ ɵ ǶƲ қ› Ǔ ǠȒǯǯȉǲƲȿɁɕ›ḹƲ ɵ ѫ

̔ Ǔ ᷂ǞǭǋȅǠƳǋǡȓȉ᷂Ḣǵԍ ǵ șḨ ǯǞǦ᷂ḹ ǮǠǓƲ

╠ǖ ǵ̭ ǒȐƲ Ἥ̔ ǵ ᵣ ṑǶԝǞǋ ǮǠƳȅǦƲ᷂̀ḢǒȐǵ̔

ȉ ǮǶ ₡ǲᶩ Ǳ ǮǠǓƲ᷂Ḣ Ḹǵ ͬǲҟȈȒǯǯȉǲƲ Ἥ̔

ǲǑǘȒ Ʋ ᴜǵ Ʋ ѝ ǵ їǵ ᾚǲʺ ș ǋǦ șᶫǪǭ

ǋǖⱳ ǓǉȑȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

► ǵ Ƕ қ› Ǔʺ̱ǮƲ₳ 17 ₴ǵ˗ Ƕ24 Ʋ♫ ᴣ 336

˲Ʋ ᴜї Ƕ 101 ϤЛǮǠƳ ᴜї Ƕ ǲǶ ᾜϊׄǮǠǓƲ

₳ 13 ₴̊ Ƕ ȋǒǲṔқǞǭǋȅǠƳʝ ƲᾛṸɵԄṸ ǶƲ₳ 16 ₴ǵᵀↄ

Ǔ 133 Ʋ♫ ᴣ Ƕ 761 ˲Ʋ₴ ᵀᴜ Ṹ 147 ϤЛǯǱǪǭǑȑƲֿ₴ǵ

₴ ᵀᴜ Ṹ ǶЋ ǵ 0.08% șӸȈȅǠƳ₴ ᵀᴜ Ṹ Ƕ₳ 9 ₴șɒɶȭǲ

ᾜϊׄǲǉȑȅǠƳ 

 

 

ᶫ Ĭ- 26  ǵ˗ҵ ɵ♫ ᴣ ɵ ᴜї ǵ  

ɵ ⃰ ȅǨǬǖȑ ȏȑ  
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˲֥ ᾜǯ ӓǶƲ► ǮǶǱǖƲȖǓᶮЋ̱Ǯ ȆȅǠƳḢКɜɶȯɁɆǲ͒Ἥ

ǠȒԄṸɵᾛṸ Ʋֺ ȳɶɑȷ ǶƲẉ ǱɑȶɋȷɠɅɩǲȏȑᵀᴜɵȳɶɑȷǵ

⁪ѩӓșᶫȑƲⅎḢ ὖҘș▌ӓǠȒǯǯȉǲƲȢɱȽɶɋɁɆ Ṹ ș ǞǭƲḢ

ẆɜɶȯɁɆǿǵ֓ЊșᶫȒǚǯǓ ǮǠƳȅǦƲḢẆɜɶȯɁɆ ǮǉȒ

ǶƲ᷂Ḣǵ ǯǵ ș ȈƲԍ ǵ ǵׄʣȋқ›ǵҧ ӓƲ ṑǿǵʝ

῁ǵ ǲҟȈƲ ⃰ɔɧɱɇǯǞǭ ᴜǵ̂қ͔Ιș ȈǭǋǖǚǯǓ ȈȐȓȅ

ǠƳ 

 

 

 

ʺ                   

Ἥ̔ ǵ▌ӓ 

Ū ɵ ᾚǵϹὕ 

ū ɵ ǵ  

Ŭ Ḹ ǵ ͝  

ŭ ṑͪЋᾍ ǵ͝  

Ů┴ ǵ  

ů ˧ ɵ ˧ ǵ͝  

Űᵀ Ḩ ǵ ρ 

ű Ͻᵀ ǵ  

ӓɵ ѝ їɵ̔ ǵ ᾚ 

Ūẉ Ǳ ӓɵ ѝ їǵ͝  

ū ӓǵ  

Ŭ Ẇ̔ ǵ  

ҽҥ ǵᾦҥ ṑǵ ᵎ 

Ū ѫԌ ǵϹὕ͝  

ūᾦҥ ǵ  

 

 

 

 

 

 

 

 

 

 

 

̮ ǵ☻Ҋ                  

Ūᵀ›̝Ƕ Ǳ Ḹ ͑ȋ ɵ ᾚǲҟ

ȈƲ̔ ǵɏȢɕ☻ǯǞǭǵ☻Ҋș▌ӓǞ

ȅǠƳȅǦƲ ᾽ ǿǵїᴜș͝ ǞȅǠƳ 

ū˗ Ƕֺ Ѱ↓ș Ẏ ǞƲ ρǵ

̈ӓȋ Ḹӓᾍ Ʋ ṑᾍ Ʋ˲ ș

ȈȅǠƳ 

Ŭ Ǟǋᵀᴜ ǵ ˺ƲΉר ǱК ɵᴜ

Ǐɵ ѦƲⱲ᷂ȏǋ ὖȳɶɑȷƲǔȈ ǒ

ǱȠɓȽɶȳɶɑȷ Ʋẉ ӓǠȒ ὖɉɶ

ȸǲᾍꜘǞǦᵀↄǬǖȑǲҟȈȅǠƳ 

ŭВֿȢɗɱɆȋВֿȳɶɑȷǵᾚЊƲↄ

ǵВֿӓƲ ҵǵӲ ӓ ș ǠȒ Ʋ

˗ ǵ ▌ӓǲҟȈȅǠƳ 

Ůϼ ˧ ș ȈȒǯǯȉǲƲ КɵЋ

Ǯǵ ˧ ɵ ˧ ș ȈƲȠȢɅȡ

ȠȋɌȤɍȤ ș˧ ǞƲ ᵣҧ ӓȋ ѝ

ǿǵ їǲ ǒǞȅǠƳ 

ů ₴ḧǪǦ ɵ ɵ ș ǒǞǭƲ

ӓșᶫȑȅǠƳ 

Ű˗ Ƕ Ǳᾦҥ ̏ǵ ͪǯᾦҥ ṑ

ǵϹὕǲҟȈȅǠƳȅǦƲɭɶȭȵȥȠɨɱ

Ȯ ǵ ǞƲ ǵὄὑӓǲǫǱǙȅǠƳ 

 

 

 

 

 

 

ᶫ Ĭ- 27 ᾛṸɵԄṸ ǵᵀↄ Ʋ♫ ᴣ Ʋ₴ ᵀᴜ Ṹ ǵ  

ɵ ⃰ ȅǨǬǖȑ ȏȑ  
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  Ͻ   ► ǶƲӔȨəɶɂȭǵ Ǟǋ ǯ ǵ ǵ ҘǓ Ẏǵ Ͻ ǮǉȑƲ

ẃἳșʴⱲǲ₴ 30 ʠ˲ǵ ϽὖǓ ȓȅǠƳ 

ǞǒǞƲӔ ϽǲǑǋǭǶƲʺ Ǳ ϽɩɶɆǒȐǶẆȓǭǑȑƲᶮ Џᶸ ǵ

Ћᶮ ǵ Ͻ ǓǱǋǦȈƲɂȠɶ ὖȋɂɶɨɱȮǵ ƵșʴⱲǯǞǦ ǨὫȑ

Ḍǵ Ͻ᷂ǯǞǭǵ̬ ǲ ȚǟǭǔȅǞǦƳЋᶮ ǵ᷂Ḣ ǮǉȒ ȋ ƲȨ

əɶɂȭ ӓ ȉƲ ϽǵȅǨǬǖȑǿǵ ǶʥӦѝǮǠƳ 

˲Ƶǵ ⱷׄȋβ∆ⱷׄǓ ȅȒʴƲ ǯ ǵ ǒǱ ș ǲƲƼǉǡȅǞǋƽ

ǵʴǮƲ ǵ ǵ Ҙșḵ ǮǔȒ► ǵ ϽǶƲǚȓǒȐẎǔǖ ǠȒǚǯ

Ǔ ♅ǮǔȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

₳ 17 ₴↓ǵ► ǵ ϽЊ ├˲ Ƕ 30.1 ʠ˲ǮƲὌ Кֻ ǵ 12.2 șƲ

Ћ ǵ 0.2 șӸȈȅǠƳ ₴Ʋ ᷂⃰ӢǶ 23 ʠ˲Ѽ♥Ʋ ᷂ӢǮǶ 8 ʠ˲Ѽ♥

Ǯ ǞǭǋȅǠǓƲὌ КǲӸȈȒҊֻǮǶ ₴ⱨṔϊׄǲǉȑȅǠƳ ѩǵК

ș ȒǯƲ7 Ʋ8 ǲ 6 ʠ˲ș ǏȒʝ ǮƲ11 4 Ƕ 1 ʠ˲Ѽ♥ǲǯǰȅ

ǪǭǑȑƲ Ὶ șדȈƲ₴ ǟǦ ὖǓ ǯǱȑȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ǟǋ ⃰ ǯǞǭǵ Ͻ ̱Ѱș ǲ ǞƲ ɑȶɥɱǲ ǪǭƲ̱

ɵ ᷀ḌƲ֚ⱥḌƲ ₴Ḍǵ ϽǵȅǨǬǖȑș Ǟǭǋǖ˗Ǔ ȈȐȓȅǠƳ 

 

ᶫ Ĭ- 28  ϽЊ ├˲ ǵ  

ɵ ⃰ ȅǨǬǖȑ ȏȑ  
 

ᶫ Ĭ- 29  ѩǵ ϽЊ ├˲ ₳ 17 ₴↓  

ɵ ⃰ ȅǨǬǖȑ ȏȑ  
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ɑȶɥɱș ὑǠȒǍǏǮḨ ǯǱȒƲȦɋɩȬɶ ǵḨ ɅɶȽș֛ ǞƲ ɵѝ

ș ǋȅǠƳǱǑƲ Ḹף Ǯ̓ ǠȒƼȦɋɩȬɶ( )ǵӴ̬ƽǯƼ ѩ˘ ӓ

ї͜ ƽǶƲʤᶫǵǯǑȑǮǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ĭ  ⃰ ǵȦɋɩȬɶ ǯ  

 

ᶫ ĭ- 1  ȦɋɩȬɶ( )ǵӴ̬ǯ ѩ˘ ӓ ї͜  

ǵɎȢȨɜȷ Ἥ 1,667PJ= 92GP  

1  kcal  

1  Mcal  

1  Gcal  

1 Ecal  

1 Pcal  

1  Tcal  

Btu ᶮ Ӵ̬ 
1kg ǵ ̱ș 100m ǨʣǙǦ ǵ˿˗  

0ħǵ 3g ș ǒǠ  

1  W=860  cal=3,600J=1J/1sec  

1 kWh =860kcal=3.6 ¥10 6J  

 

100km Ǯ 1 ǵȦɋɩȬɶ  

ǵὤ↨ǵ₴ ȦɋɩȬɶ 11Gcal/ ʫₑ 

ˬ ₴ ȦɋɩȬɶ  230 Ϻ cal=53.5GP  

ʫ ǵ₴ ȦɋɩȬɶ  
9.2Ecal=9,1 18MTOE= 2 ,120GP  

(2,980 ˲)ǵ₴ ȦɋɩȬɶ 116Tcal  

ǵ₴ ȦɋɩȬɶ 3,655Ecal= 850GP  

1t=1.0 TOE =10 7Kcal=10.0Gcal  

1GP (ȶɶɒɶ)=4.3Pcal=50 Ϥ KWh/ ₴ 
=ԍ Ḩѝǵ₳᷈͑ ȦɋɩȬɶ  

Њ (Kg )   26.6MJ=6,354Kcal   

ԍ (Є)  38.2 MJ=9,126Kcal   

LPG(m 3 )   103.9 MJ=24,823Kcal  

ȪȻɨɱ(Є)   34.6 MJ=8,242Kcal  

(Є)   36.7 MJ=8,767Kcal  

(Є)   38.2 MJ=9,126Kcal   

A (Є)   39.1 MJ=9,341Kcal   

⁸Ȫȷ (Nm 3 )  41.1 MJ=9,818Kcal  

 

ʫ ǵ ₴ 21,200GP  

ǵ ₴ 1.0 Ϥm3=52.3GP  

1 J =1N¥1m= 1kg 1 m/s 2  

ὤ↨ Ẑ Ͻ₴ (15m 2 )1,500KWh=1.29Gcal  

ẎḌ(1,000kW) Ҙ ₴  
175 ʠ KWh=1.5Tcal  

1  

⃰ (9,815 ˲)ǵ₴ ȦɋɩȬɶ 276 Tcal  

1Zca

l 

ƺ ᶮ SIӴ̬ ƻ ƺ  Ӵ ̬  S I Ӵ ̬  ƻ 
ƺ ˗ ͈ ƻ  

₴ ₳᷈ ᾑ ( ⃰ ) 
3.67KWh/m2 ɵ =3.16Mcal  

10 1  

10 2  

10 15  Petajoule(PJ)  

10 12  Terajoule(TJ)  

10 9  Gigajoule(GJ)  

10 6  Megajoule(MJ)  

10 3  Kilojoule(KJ)  

J oule(J)  

10 21  Zettajoule(ZJ)  

ȺȽ ȶɣɶɩ 

Ȧȭȳ ȶɣɶɩ 

ɘȽ ȶɣɶɩ 

Ʉɧ ȶɣɶɩ 

ȬȪ ȶɣɶɩ 

ɟȪ ȶɣɶɩ 

ȫɫ ȶɣɶɩ 

 

ȶɣɶɩ 

ԍ 1kЄ=9.13Gcal  

₨⁸(187 ʠ˲)ȦɋɩȬɶ 43 Pcal=10.0GP  

(ӧ) 

( ʠ) 

(ӦϤ) 

(Ϻ) 

(ӧϺ) 

( ˬ) 

(Ӧḍ) 

10
4  

10 5  

10 7  

1 0 8  

10 10  

10 11  

10 13  

10 14  

10 16  

10 17  

10 19  

10 20  

10 1 8  Exajoule(EJ)  

ѩ (2,986 ˲)₴ ȦɋɩȬɶ  56.8Tcal  
 

ǵ ѩ  

ὤ↨ 12 5GP   ҵ 112GP   4 00GP   213GP    

 

Ӕ ȦɋɩȬɶ
ᾚЊ 1.302Pcal  
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₳ 20 ₴↓ǲǑǘȒ ⃰ ǵȦɋɩȬɶ ș КǵЋȦɋɩȬɶ͑ ˗ 1 ˗

ǯӔ Ҙ șᾍ ǲὕ ǞǦƼȦɋɩȬɶ͑ ƽǵ șȉǯǲ їǞǦƳȅǦƲ

їǞǦȦɋɩȬɶ ș ѩɵ ѩǲѝ ǞƲ ѝ ʱǺǲ ǒȐ

Ǧ ǵ їș ǋȅǞǦƳ 

ɅɶȽ₴  

ǵ ǯǞǭ₳ 20 ₴↓Ƽ ⃰ ȦɋɩȬɶ͑ ƽǵɅɶȽș ǋȒǚǯșḨ ǯ

ǞȅǞǦƳ 

ѩȦɋɩȬɶ  

   ᵀ ǒȐǵṸ ѝșᾍ ǯǞǭ ʣǞȅǞǦƳ ὤ ѝǶדȅȓǭǋȅǢȚ  

Ȫȷ LPG ⃰ ǮǶ ǵ͑ ˗ ǓǉȑȅǠǓƲ ǵ ◐ ǒȐ ӓ Ȫȷ LPG

ǯ ὑǞƲ ʣǞȅǞǦƳ 

ӓ  A Ʋ Ʋ ƲȪȻɨɱ șԍ ǯǞǦ ᴜǵ Ṹ ȏȑ ʣǞȅǞǦƳ 

ѩȦɋɩȬɶ  

ȦɋɩȬɶ ǶƼὤ↨ƽƲƼ ҵƽƲƼ ƽƲƼЏВƽƲƼ ƽƲƼ∕ ƽǵ 6 ǲӢѝǞ

ǞȅǞǦƳ 

ὤ↨    ȦɋɩȬɶ͑ ˗ ǵӲҘǵȉǯƲὤ↨ǮǵȦɋɩȬɶ Ӣѝș ǋ

ʣǞȅǞǦƳ 

ҵ    ɵȪȷɵ ͑ ɵ Ʋ ͬ ƲԄṸɵᾛṸ Ʋ ɵͪ ƲʥҲ

Ʋȳɶɑȷ ǮǵȦɋɩȬɶ ș ʣǞȅǞǦƳ 

   Ʋ Ʋ┴ Ʋ ǮǵȦɋɩȬɶ ș ʣǞȅǞǦƳ 

ЏВ    ЏВ ǱȐǺǲЏ ǵȦɋɩȬɶ ș ʣǞȅǞǦƳ 

   ɵ ͛ ǲ ȖȒȦɋɩȬɶ ș ʣǞȅǞǦƳ 

∕   ѝǲ ὑǞƲʝ ∕ ḛ ыѝ᷂ ǱȐǺǲɨȳȢȭɩȹɱȽɶƲ

ʤ ы ȦɋɩȬɶ ș ʣǞȅǞǦƳ 

 

 

 

₳ 20 ₴↓ǲǑǘȒ ⃰ ǵȦɋɩȬɶ Ƕ 276,134Gcal ǮǠƳᶫ ĭ- 3 ǲȏȒǯ

ὲл᷂ǯǋǍǚǯȉǉȑƲгἳǵ ̓ Ǔẃἳǵ3 Ί̊ʣǯǱǪǭǋȒǚǯǓѝǒȑȅǠƳȅ

ǦƲ₴ ǞǭȪȷ̓ ǓʝὑǱǚǯǒȐƲ ǲ̓ ǠȒ Ƕ Ǔʺ̱ǧǯ ǏȅǠƳ 

ȦɋɩȬɶ șԍ 9,126kcal/ Є ǠȒǯƲ КЋ̱Ǯ 30,258 k Є/ ₴Ʋ ʝ˲

ǉǦȑ 3.1k Є/ ₴ƲʝʫₑǉǦȑ 7.5k Є/ ₴ǯ ǠȒǚǯǓǮǔȅǠƳ 

 

 

 

 

 

 

 

 

ȦɋɩȬɶ   ͔  Ӵ͔ Gcal  

 55,492 Mwh  13 Ϥ 3,181 ʠЛ 24 Л/kWh  47,723  

ӓ

 

LPG  189,455 m3  1 Ϥ 2,712 ʠЛ 671 Л/  m3  4,703  

A  4,829,531 Є 4 Ϥ 3,466 ʠЛ 90 Л/Є 45,113  

 8,945,203 Є 8 Ϥ 5,874 ʠЛ 96 Л/Є 78,423  

 7,090,591 Є 9 Ϥ 1,469 ʠЛ 129 Л/Є 64,709  

ȪȻɨɱ 3,908,511 Є 5 Ϥ 5,501 ʠЛ 142 Л/Є 32,214  

ɍȢȨȭ 387,455 Є 5,889 ʠЛ 152 Л/Є 3,249  

ֻ  -  42 Ϥ 8,092 ʠЛ -  276,134  

 

 

ᶫ ĭ- 2  ⃰ ȦɋɩȬɶ  

ĭ- -   

 

ĭ-  ȦɋɩȬɶ ǵ ї  

 

 

ĭ-  ȦɋɩȬɶ ǯѝ  
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ȦɋɩȬɶ  ֻ  4 6  7 9  10 12  1 3  

 47,723  11,124  12,041  12,434  12,124  

ӓ

 

LPG  4,703  1,130  1,162  1,171  1,240  

A  45,113  13,417  9,941  11,765  9,990  

 78,423  17,387  8,036  23,350  29,650   

 64,709  16,707  18,842  15,406  13,754  

ȪȻɨɱ 32,214  9,400  7,703  7,950  7,161  

ɍȢȨȭ 3,249  916  810  780  743  

ֻ  276,134  70,081  58,535  72,856  74,662  

Ҋֻ 100  25.4  21.2  26.4  27.0  

 

 

Ӵ̬ Gcal  ᶫ ĭ- 3  ⃰ ȦɋɩȬɶ  

ᶫ ĭ- 5  ⃰ ȦɋɩȬɶ Ҋֻ 

 

 

A  

16.3%  

 

 

28.4%  

 

 

23.4%  

 

ȪȻɨɱ

11.7%  

ɍȢȨȭ

1.2%  

LPG  

1.7%   

 

 

17.3%  

 

 

0

5,000

10,000

15,000

20,000

25,000

30,000
Gcal

LPG

Ӵ̬ Gcal  ᶫ ĭ- 4  ⃰ ѩȦɋɩȬɶ  
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₳ 20 ₴↓ǲǑǘȒ ⃰ ǵ Ƕ 47, 723  Gcal 55,492 Mwh ǮǠƳ₴ ș ǟ

ǭ 4000 Mwh 5000 Mwh ș ǞǭǋȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ĭ- -  ѩȦɋɩȬɶ  

 
(1)  

 

 

0

1000

2000

3000

4000

5000

6000
MWh

ᶫ ĭ- 7  ⃰ ѩ  ₳᷈  

4,624Mwh  

3,977Gcal  

 

 

 Mwh  Gcal)  

4  4,275  3,676  

5  4,594  3,951  

6  4,066  3,497  

7  4,280  3,681  

8  4,921  4,232  

9  4,800  4,128  

10  4,863  4,182  

11  4,958  4,264  

12  4,637  3,988  

1  5,244  4,510  

2  4,576  3,935  

3  4,278  3,679  

ֻ  55,492  47,723  

 

ᶫ ĭ- 6  ⃰ ѩ  

1 kwh  = 860  kcal  
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₳ 20 ₴↓ǲǑǘȒ ⃰ ǵ LPG Ƕ 4,703  Gcal 189,455 m3 ǮǠƳ9 Ʋ12 Ʋ

1 Ʋ2 Ʋ3 ǵ 5 ɴ Ƕ₳᷈Ιș ǏǭǋȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(2)  LPG  

 

13,500

14,000

14,500

15,000

15,500

16,000

16,500

17,000

17,500

18,000

ᶫ ĭ- 9  ⃰ ѩ LPG  
₳᷈LPG  

15,788  m3  

32,681t  

392Gcal  

LPG  LPG  Gcal)  

4  15,354  382  

5  15,012  373  

6  15,116  375  

7  15,485  384  

8  15,360  381  

9  15,998  397  

10  15,027  373  

11  15,54 3  386  

12  16,604  412  

1  17,358  431  

2  16,446  408  

3  16,152  401  

ֻ  189,455  4,703  

 

 

ᶫ ĭ- 8  ⃰ ѩ LPG  

ӓ Ȫȷ LPG 1  m3= 2.07  kg  
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₳ 20 ₴↓ǲǑǘȒ ⃰ ǵӓ Ƕ 223,708  Gcal ԍ 24, 513 k Ǯ

ǠƳ ǵҊֻǶ 35.1 Ǔʝ ǖƲ ǋǮ 28.9 ƲA 20.2 ƲȪ

Ȼɨɱ 14.4 ƲɍȢȨȭ 1.4 ǯǱǪǭǋȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(3) ӓ  

ӓ Є  A    ȪȻɨɱ ɍȢȨȭ Gcal)  

4  516,960  714,908  458,368  400,883  37,564  18,894  

5  507,100  639,340  477,793  334,829  34,828  17,754  

6  412,300  629,530  894,605  404,804  36,808  21,180  

7  375,660  403,193  758,638  318,129  31,304  16,852  

8  291,810  2 10,847  653,086  299,629  31,642  13,269  

9  396,760  302,619  652,936  316,823  33,723  15,212  

10  387,110  443,102  611,927  317,159  31,984  15,968  

11  478,320  887,204  582,188  310,189  28,899  20,359  

12  394,064  1,332,832  494,101  337,159  32,254  22,925  

1  296,590  1,171,991  469,260  275,872  28,450  19,841  

2  277,079  1,186,225  549,124  281,112  27,633  20,549  

3  495,778  1,023,412  488,565  311,923  32,366  20,905  

ֻ  4,829,531  8,945,203  7,090,591  3,908,511  387,455  -  

Gcal)  45,113  78,423  64,709  32,214  3,249  223,708  

Ҋֻ 20.2  35.1  28.9  14.4  1.4  -  

 

ᶫ ĭ- 10 ⃰ ѩӓ  

0

5,000

10,000

15,000

20,000

25,000

4 5 6 7 8 9 10 11 12 1 2 3

Gcal

A

ᶫ ĭ- 11  ⃰ ѩӓ  

ᶫ ĭ- 12  ⃰ ӓ Ҋֻ 

A  

20.2%  

 

35.1%  

 

28.9%  

ȪȻɨɱ

14.4%  

ɍȢȨȭ 1.4%  
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₳ 20 ₴↓ǲǑǘȒ ⃰ ȦɋɩȬɶ șƼὤ↨ƽƲƼ ҵƽƲƼ ƽƲƼЏВƽƲƼ ƽƲ

Ƽ∕ ƽǵ 6 ǫǵ ǲѝ Ǟǭ ѩȦɋɩȬɶ ș ǞȅǞǦƳ 

ѩ ǮǶὤ↨ Ǔ3 6.2 %Ʋ ҵ Ǔ2 1.1 %Ʋ Ǔ3 1.3 ƲЏВ Ǔ8.7% Ʋ

Ǔ 2.4% Ʋ ♥ǲ∕ 0.3% ǵ ǯǱǪǭǋȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ĭ- -  ѩȦɋɩȬɶ  

 

₴ ̓  ֻ  ὤ↨ ҵ  ЏВ  ∕  

 47,723  18,219  10,425  13,022  5,162  177  718  

LPG  4,703  2,797  777  605  521  3  0  

A  45,113  0  13,876  18,300  12,352  585  0  

 78,423  53,894  7,696  12,293  4,275  191  74  

 64,709  4,059  20,165  33,554  1,438  5,467  26  

ȪȻɨɱ 32,214  20,636  2,846  8,300  335  97  0  

ɍȢȨȭ 3,249  258  2,601  390  0  0  0  

ֻ  276,134  99,863  58,386  86,464  24,083  6,520  818  

Ҋֻ 100  36.2  21.1  31.3  8.7  2.4  0.3  

 

Ӵ̬ Gcal  ᶫ ĭ- 13  ѩȦɋɩȬɶ  

(1) ѩǵѝ  

 

Ӵ̬ Gcal  ᶫ ĭ- 15  ѩȦɋɩȬɶ  

0

50,000

100,000

150,000

200,000

250,000

Gcal

LPG

  К ὦ ᾍ  

ὤ↨ ὤ↨Ǯ̓ ǜȓȒȦɋɩȬɶ ʝ ὤ↨ 

 

ҵ 

 

ҵǮ̓ ǜȓȒȦɋɩȬɶ 

ҘɵȪȷɵ ͑ ɵ Ʋ ͬ

ƲԄṸɵᾛṸ Ʋ ɵͪ Ʋ

ʥҲ Ʋȳɶɑȷ  

 

 

 

1 Ʋ 2 Ǯ̓ ǜȓȒ 

ȦɋɩȬɶ 
Ʋ Ʋ┴ Ʋ  

ЏВ ЏВǮ̓ ǜȓȒȦɋɩȬɶ ЏВ ƲЏ  

 Ʋ Ǯ̓ ǜȓȒȦɋɩȬɶ ɵ ͛  

∕  

 
∕ ы Ǯ̓ ǜȓȒȦɋɩȬɶ 

ʝ ∕ ḛ ыѝ᷂ Ʋ 

ɨȳȢȭɩȹɱȽɶ  

 

ᶫ ĭ- 14  ѩᾍ  
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ὤ↨ ǮǶ ƲLPGƲ Ʋ ƲȪȻɨɱƲɍȢȨȭǓ ǜȓǭǋȅǠƳ ǵҊֻ

Ƕ 5 4.0 Ǔʝ ǖƲ ǋǮȪȻɨɱ 2 0.7 Ʋ 18. 2 Ʋ 4.1 ƲLPG

2.8 ƲɍȢȨȭ 0.2 ǯǱǪǭǋȅǠƳ 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 ὤ↨  

 

 

5 4.0 % 

ᶫ ĭ- 1 8  ὤ↨ ȦɋɩȬɶ Ҋֻ 

ȪȻɨɱ 

2 0.7 % 
LPG  

2.8 %  

 

18. 2 % 

 

4.1 % 

ɍȢȨȭ 0.2 % 

ᶫ ĭ- 16  ѩȦɋɩȬɶ Ҋֻ 

ὤ↨ 

3 6.2 % 

ҵ 

2 1.1 % 

ЏВ 

8.7%  

 

2.4%  

∕  

0.3%  

 

3 1.3 % 

Ӵ̬ Gcal  ᶫ ĭ- 17  ὤ↨ ѩȦɋɩȬɶ  

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

16,000

LPG
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ҵ ǮǶ ƲLPGƲA Ʋ Ʋ ƲȪȻɨɱƲɍȢȨȭǓ ǜȓǭǋȅǠƳ

ǵҊֻǶ 34.5 Ǔʝ ǖƲ ǋǮA 2 3.8 Ʋ 1 7.9 Ʋ 13. 2 Ʋ

ȪȻɨɱ 4.9 ƲɍȢȨȭ 4.4 ƲLPG 1.3 % ǯǱǪǭǋȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

ǮǶ ƲLPGƲA Ʋ Ʋ ƲȪȻɨɱƲɍȢȨȭǓ ǜȓǭǋȅǠƳ

ǵҊֻǶ 38.8 Ǔʝ ǖƲ ǋǮA 21.2 Ʋ 1 5.1 Ʋ 1 4.2 Ʋ

ȪȻɨɱ 9.6 ƲLPG 0.7 % ƲɍȢȨȭ 0.4 ǯǱǪǭǋȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

(4)  

 

(3) ҵ  
 

ᶫ ĭ- 20  ҵ ȦɋɩȬɶ Ҋֻ 

 

1 7.9 % 
LPG  

1.3 % 

A  

2 3.8 % 

 

13. 2 % 

 

34.5 % 

ȪȻɨɱ 

4.9 % 

ɍȢȨȭ 

4.4 % 

Ӵ̬ Gcal  ᶫ ĭ- 19  ҵ ѩȦɋɩȬɶ  

0

1,000

2,000

3,000
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5,000

6,000

LPG

Ӵ̬ Gcal  ᶫ ĭ- 21  ѩȦɋɩȬɶ  

0

1,000

2,000
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8,000
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LPG
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ЏВ ǮǶ ƲLPGƲA Ʋ Ʋ ƲȪȻɨɱǓ ǜȓǭǋȅǠƳ ǵҊֻǶ

A 51.3 Ǔʝ ǖƲ ǋǮ 21.4 Ʋ 17.7 Ʋ 6.0 ƲLPG 2.2 Ʋ

ȪȻɨɱ 1.4 ǯǱǪǭǋȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᶫ ĭ- 22  ȦɋɩȬɶ Ҋֻ 

 

1 5.1 % 

A  

21.2 % 

 

14.2 % 

 

38.8 % 

ȪȻɨɱ 

9.6 % 

ɍȢȨȭ 

0.4 % 

LPG  

0.7 % 

(5) ЏВ  
 

0

500

1,000

1,500

2,000

2,500

3,000

LPG

Ӵ̬ Gcal  ᶫ ĭ- 23  ЏВ ѩȦɋɩȬɶ  

ᶫ ĭ- 24  ЏВ ȦɋɩȬɶ Ҋֻ 

 

21.4%  

A  

51.3%  

 

17.7%  

 

6.0%  

ȪȻɨɱ 

1.4%  

LPG  

2.2 % 
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ǮǶ ƲLPGƲA Ʋ Ʋ ƲȪȻɨɱǓ ǜȓǭǋȅǠƳ ǵҊֻǶ

83.9 Ǔʝ ǖƲ ǋǮA 9.0 Ʋ 2.9 Ʋ 2.7% ƲȪȻɨɱ 1.5

ǯǱǪǭǋȅǠƳǱǑƲLPG Ƕ 0.1 ǲ ǦǱǋǦȈ ẆǞǭǋȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᶫ ĭ- 26  ȦɋɩȬɶ Ҋֻ 

 

2.7%  

A  

9.0%  

 

2.9%  

 

83.9%  

ȪȻɨɱ 

1.5%  

(6)  
 

0

100

200

300

400

500

600

700
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LPG

Ӵ̬ Gcal  ᶫ ĭ- 25  ѩȦɋɩȬɶ  
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∕ ǮǶ Ʋ Ʋ Ǔ ǜȓǭǋȅǠƳ ҊֻǶ 87.8 Ǔʝ ǖƲ

ǋǮ 9.0 Ʋ 3.2 ǯǱǪǭǋȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ǮǶƲ КǮ ǜȓȒȦɋɩȬɶș֝ȑ ǍǦȈƲӳὌ ֻ ᷂᷀

ѩ ǮǵȦɋɩȬɶ ǶדȈǱǋȉǵǯǞȅǠƳ 

 

 

 

 

 

 

  

(7) ∕  
 

0
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20
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Ӵ̬ Gcal  ᶫ ĭ- 27  ∕ ѩȦɋɩȬɶ  

ᶫ ĭ- 28  ∕ ȦɋɩȬɶ Ҋֻ 

 

9.0  

 

87.8  

 

3.2  



ĭ  ⃰ ǵȦɋɩȬɶ ǯ  

 -  41 -  

 

 

ǑȏǺ ѩȦɋɩȬɶ ș ǞƲ șר ǲǠȒǯǯȉǲƲ ǒ

Ȑ Ǧ ș їǞȅǠƳ 

  ὤ↨ Ǔ 3 6.2 %Ʋ ҵ Ǔ 2 1.1 %Ʋ Ǔ 3 1 .3 ƲЏВ Ǔ 8.7% Ʋ

Ǔ 2.4% Ʋ ♥ǲ∕ 0.3% ǵ ǯǱǪǭǋȅǠƳ 

 

ὤ↨   ǵ3 6.2 %ǵǍǨƲ ǵӸȈȒҊֻǓ5 4.0 Ʋ ǋǮȪȻɨɱǓ2 0.7 Ʋ

Ǔ 18. 2 Ʋ Ǔ 4.1 ƲLPG Ǔ 2.8 ƲɍȢȨȭǓ 0.2 ǯǱǪǭǋȅǠƳ

ǓẎǔǱҊֻșӸȈǭǋȒǚǯǒȐƲὲл᷂Ǯⱳ ǯǱȒὤ↨ ǵ ǲ

ș ȒǚǯǓǮǔȅǠƳ 

 

ҵ   ǵ 2 1.1 %ǵǍǨƲ ǵӸȈȒҊֻǓ34.5 Ʋ ǋǮA Ǔ2 3.8 Ʋ

Ǔ 1 7.9 %Ʋ Ǔ 13. 2 ƲȪȻɨɱǓ 4.9 ƲɍȢȨȭǓ 4.4 ƲLPG Ǔ 1.3 %

ǯǱǪǭǋȅǠƳ ǓẎǔǱҊֻșӸȈǭǋȒǚǯǒȐƲ 3 Ǯⱳ ǯǱ

ȒҲҘ ǲ ș ȒǚǯǓǮǔȅǠƳ 

 

  ǵ 3 1 .3 ǵǍǨƲ ǵӸȈȒҊֻǓ38.8  Ʋ ǋǮA Ǔ21.2 Ʋ

Ǔ1 5.1 Ʋ Ǔ1 4.2 ƲȪȻɨɱǓ9.6 ƲLPG Ǔ0.7 %ƲɍȢȨȭǓ0.4 Ʋ

ǯǱǪǭǋȅǠƳ ǓẎǔǱҊֻșӸȈǭǋȒǚǯǒȐƲ 1 Ʋ 2

Ǯⱳ ǯǱȒҲҘ ǲ ș ȒǚǯǓǮǔȅǠƳ 

 

ЏВ   ǵ 8.7% ǵǍǨƲA ǵӸȈȒҊֻǓ 51.3 Ʋ ǋǮ Ǔ 21.4 Ʋ

Ǔ 17.7 Ʋ Ǔ 6.0 ƲLPG Ǔ 2.2 ƲȪȻɨɱǓ 1. ǯǱǪǭǋȅǠƳ

A ǓẎǔǱҊֻșӸȈǭǋȒǚǯǒȐƲЏВ ǵὙК ṑ Ǯⱳ ǯǱȒ

A ǲ ș ȒǚǯǓǮǔȅǠƳ 

 

  ǵ 2.4% ǵǍǨƲ ǵӸȈȒҊֻǓ 83.9 Ʋ ǋǮ A Ǔ 9.0 Ʋ

Ǔ 2.9 Ʋ Ǔ 2.7% ƲȪȻɨɱǓ 1.5 ǯǱǪǭǋȅǠƳ ǓẎǔǱҊֻ

șӸȈǭǋȒǚǯǒȐƲ ɵ ͛ Ǯⱳ ǯǱȒ ǵ ǲ ș Ȓǚǯ

ǓǮǔȅǠƳ 

 

∕  ǵ 0.3% ǵǍǨƲ ǵӸȈȒҊֻǓ 87.8 Ʋ ǋǮ Ǔ 9.0 Ʋ

Ǔ 3.2 ǯǱǪǭǋȅǠƳ∕ ǵʝ Ƕ ẆǮы ǜȓǭǑȑƲ ǲדȈǭǋ

ǱǋǦȈƲ Ƕ ȈǭᾜǱǋΙǯǱǪǭǋȅǠǓƲ ǓẎǔǱҊֻșӸȈǭǋ

ȒǚǯǒȐƲ∕ ы Ǯⱳ ǯǱȒ ǲ ș ȒǚǯǓǮǔȅǠƳ 

 

 

 

 

⃰ Ǯ ǜȓȒ 82.7% Ǔӓ ǵȦɋɩȬɶǮǉȑƲὤ↨ ɵ Ǯ ǜȓȒȦ

ɋɩȬɶǓẎǔǱҊֻșӸȈǭǋȅǠƳǚȓǶ► ǲǑǘȒӓ ͒Ἥ ǲ ǔ ǏȒǚǯǓǮ

ǔƲ ₴Ʋ᷂ ӓǵ Ʋԍ ͔ ǵ Ǔᵂ ǜȓȒʴƲ ǵḨ șǱǠȦɋɩȬɶ

ș ȈƲӓ Ǔ ǫɨȷȭșѝ ǜǢȒǚǓ˹♥ǵ ǯǱȑȅǠƳ 

 

 

 

 

ĭ-  ȦɋɩȬɶ ǵȅǯȈ 

 

ĭ- - ⃰ ǲǑǘȒȦɋɩȬɶ  
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ᶫ ĭ- 29  ⃰ ǵȦɋɩȬɶ  

Ћ 276,134Gcal/ ₴  ԍ 30,258k Є/ ₴ 

CO2 ї 91,719t -  CO 2 / ₴ 

0  20  40  60  80  100  

(28.4%)  

8,945,203 Є 

78,423Gcal  

(23.4%)  

7,090,591 Є 

64,709Gcal  

ὤ↨ 3 6.2 9 9,863 Gcal  

:21,185Mwh   :444,768 Є 

LPG :112,675 m3    :2,503,760 Є 

 :6,147,363 Є   :30,762 Є 

ҵ 21.1 % 5 8,386 Gcal  

:1 2 ,122 Mwh  :2,209,616 Є 

LPG :40,808 m3   :345,303 Є 

: 877,830 Є    :3 10,189 Є 

  A : 1,485,485 Є  

(1.2%)  

387,455 Є 

3,249Gcal  

(11.7%)  

3,908,511 Є 

32,214Gcal  

2 .4 6,520 Gcal  

 :206Mwh A :62,618 Є 

LPG :120 m3    :599,053 Є 

 :21,77 9Є :11,768 Є 

 

 

ЏВ 8.7 24, 083 Gc al 

:6,002 Mwh  A :1,322,333 Є 

LPG :20,988 m3    :157,567 Є 

:487 ,616 Є    :40,644 Є 

  

∕ 0.3 8 1 8 Gcal  

:835Mwh  :8,433 Є 

:2,844 Є 

  

  

3 1 .3 8 6,464 Gcal  
:15 ,142 Mwh :3,676,743 Є 

LPG:14,864 m 3   :1,007, 036 Є 

:1,402, 182 Є :46,504 Є 

A : 1,959,09 5Є 

 

ʝ˲ǉǦȑǵȦɋɩȬɶ 3.1k Є/ ˲ ₴ ԍ  

ʝ˲ǉǦȑǵCO 2 ї 9.3t -  CO 2 / ˲ ₴ 

Ћ̱ǵȦɋɩȬɶ 42 Ϥ 8,092 ʠЛ ʝ˲ǉǦȑ 43.6 ʠЛ  

LPG(1.7%)  

189,455 m3  

4,703Gcal  

A (16.3%)  

4,829,531 Є 

45,113Gcal  

(17.3%)  

55,492kwh  

47,723Gcal  

Ἥ ȦɋɩȬɶ 

Ẑ ѫ

42Gcal  
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ȵɨȱɱӭᾚ̱(Ẑ ȹɩ) ǲẐ ϽǓǉǦȒǯ Ǔ ǠȒ șѫ ǞƲẐ ǵϽȦ

ɋɩȬɶș ǲẀ ǠȒ ǮǠƳẐ ȹɩǵ Ƕ ǮǠǓƲȢɱɎɶȽɶșѫ

ǞƲ˧ ǲẀ Ǟǭ̓ǋȅǠƳ 

ʝ ǵ ᶅ ɏɭɶȱɱɅȢȵɥɈɶ ǶƲẐ ȹɩș ȅǯȈǦɏɋɩ Ẑ ɠ

ȶɣɶɩ șǜȐǲ ȆֻȖǢǦƼẐ ȠɪȢƽƲƼȢɱɎɶȽɶƽƲƼ ͪ ƽ

Ǯ ȹɁɆǮǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɵ ǠȒḹ ǲꜘǟǭ ș ǲ ȈȒǚǯǓǮǔȅǠƳ ҧ Ƕ ǲ ͜Ǳǖʝ

ὑǮǉȑƲὤ↨ ǒȐ ȅǮѫ ǮǔȅǠƳ)  

 

ɵ Ƕἳ ƲẏΒƲ ѵƲ ᾑ ̏ȋ֞Ͻ ǵ ̬Ʋϊ ↓ǲ‼ֳǜȓȅǠƳ ᷂ₑǮǶ

↓ 30 ħ 45 ħ șǫǘǭ ǲᾍꜘǞǭǋȅǠǓƲɟɱɄɈɱȷǓⱳ ǯǱȒǦȈƲ ₴

ǮǶ ҧ ǵׄʣǯВǲṢ ǲ ǠȒȯɶȷǓ ȓǭǔǭǋȅǠƳ 

 

ɵѫ șʣᶥȒ̵҈ ǶƲ₳ 21 ₴ǲƼ̵҈ Ҙ ֝Ѱ↓ƽǓ ǜȓƲ ǲȏȑ

̝ ǲṸ ǠȒǚǯǓ֯ ǮǠƳȅǦƲ ȉ̵҈ ǵṸȑ ǋȉ Ҳ ǮƲ ᶅǵɟɱɄ

ɈɱȷǓȂǯȚǰⱳ Ǳǖ ᾎᴁǮǠƳ 

 

ɵ ὡ ǵ ₡ ȋ Ǔ ǟǭǋǱǋḹ Ǯǵ ǯǞǭѫ ǮǔȅǠƳ 

 

ɵὑ їҘ 1kW ǉǦȑ 1,000kWh ǵ Ǔ֯ ǮǠƳ₳᷈ Ǳʝ ὤ↨ǵḹֻƲ3 4kW(27

36m 2Ʋ9kW/m 2ǵḹֻ)ǵȵȷɄɞș ǠȒǚǯǮⱳ Ǳ șȂȃ ǏȅǠƳ 

 

ɵẐ Ͻ ǵѝ Ḍ ȵȷɄɞǵ ֗ǲȏȑƲ ẃ ǲў ǠȒ ǲᾍǞǭƲ

̝ Ǔ͑ ǠȒ ș ѰǠȒɒɶȭȩɁɆҧ Ǔ ♅ǮǔȅǠƳ 

 

 

 

 

Į  ȦɋɩȬɶҲׄ 

 

ƞ ˿ Ȇ 

 

Į- -  Ẑ Ͻ  

 

ᶫ Į- 1  Ẑ ǵԍ  

NEDO HP 
http://www.nedo.go.jp/nedohokkaido/kitano

daichi/siryo/siryo03_1.html# ȏȑ  

Į-  ȦɋɩȬɶǵ Ҳׄ 

 

ᶫ Į- 2   
Ẑ Ͻ (Ή˲̮ὁ)ǵʝ  

NEDO ӔǵẎ᷂Ě ȦɋɩȬɶǯǵВἭȏȑ  
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Ћǭǲ kw ǵᾶ ʝ̱ḌẐ Ͻ

ȵȷɄɞș ρǞǦѝ ̮ὁᶧ᷂ǮǠƳ̮ ὁᶧ᷂Ћ

̱Ǯ 200kw ș ǏȒȵȷɄɞ ǲǱȑƲᶮК Ẏ

ǵẐ Ͻ ȽȤɱǲǱȑȅǠƳ ᷀ǮǶɍȤȷɟɶ

ȩɶǵɠɅɩ̮ὁǲẐ ϽɏɋɩǓ ǜȓǦᵀᴜȉ

ǉȑȅǠƳ 

 

 

 

 

 

 

1 8 ǒȐǱȒѝ ɜɱȵɥɱ 4 ǵֺᾶʣǲֻ

51kw ǵẐ Ͻ ș ƲЋ ǵӭ ǮǉȒ16

ǲ 3kw ǵ Ҙș͑ ǠȒǯǯȉǲƲВ ѝǵ

ǲȉֿǟǖ 3kw ǵ Ҙș͑ ǠȒ ֻ̮ὁǮǠƳ 

᷀ǮǶƲẉ ǲẐ Ͻ ș ρǞǦѝ ɜ

ɱȵɥɱǶ ǞǖǱǖƲӔ Ǯǵ ǶǰǍǞǭȉƲ

ǲȏȒ ɫȷȋ̮ ǲ‼ֳǜȓȒǦȈƲ Ⱳ

ǲ ֗ǞỒȈǭǋȅǠƳ 

 

 

 

 

 

Г↕ Ǔ ϼǞǭ ǍȭɨɶɱǱ ȦɋɩȬɶ

ǵϼ ǘǯǞǭᾚЊǜȓǦẐ Ͻ ȵȷɄɞǮǠƳ

їҘǶ 506kw ǯᶮК ̱ǯǞǭǶẎ Ǳȉ

ǵǮǠƳ 

 

 

 

 

 

 

 

 

 

 

ǲׄǘǦ ̝ ș ǯǞǦẎ ǱẐ

Ͻ ὕ ǮǠƳ К⁸Ǔ ș ǋƲ ǞǦ

Ҙșʝ ǲ ǲ Ǟⱳ Ǳ ǲ їǠȒȵ

ȷɄɞǮǠƳ 

 

 

 

 

 

 

 

 

NEDO ȦɋɩȬɶ 

ȪȢɇɔɁȭ 2008 ȏȑ  

ᶫ Į- 3 ┴̮ὁǲ ǵȯɶȷ 

NEDO ȦɋɩȬɶ 

ȪȢɇɔɁȭ 2008 ȏȑ  

ᶫ Į- 4 ֻ̮ὁǲ ǵȯɶȷ 

Ӕ ᾯHP  

http://www.hkd.meti.go.jp/hokne/  

wakkanai/shisetsu.htm ȏȑ  

ᶫ Į- 6  ˗ ǵȯɶȷ 

ƞ ѫ ˗͈ 

 

ᶫ Į- 5  ẎḌ ǲ ǵȯɶȷ 

NEDO ȦɋɩȬɶ 

ȪȢɇɔɁȭ 2008 ȏȑ  
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ὑ їҘ 1kW ǉǦȑ 1,000kWh ǵ Ǔ֯ ǮǠƳ₳᷈ Ǳʝ ὤ↨ǵḹֻƲ3

4kW(27 36m 2Ʋ9kW/m 2ǵḹֻ)ǵȵȷɄɞș ǠȒǚǯǮⱳ Ǳ șȂȃ ǏȅǠƳ 

Ẑ Ͻ ǵѝ Ḍ ȵȷɄɞǵ ֗ǲȏȑƲ ẃ ǲў ǠȒ ǲᾍǞǭƲ

̝ Ǔ͑ ǠȒ ș ѰǠȒɒɶȭȩɁɆҧ Ǔ ♅ǮǔȅǠƳ 

 

 

 

 

 

 

 

ȱȷɆȋ ȱȷɆǶƲǤǵ ֗ǲȏȒẎ ȋ ǲȏȑ₴Ƶ̭ʤǞǭǋȅǠ

ǓƲ ǮǶ ֻȱȷɆǯǵ ⁪ǓǉȑƲ ǱȒȱȷɆȾȤɱǓ ȈȐȓǭǋȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᶮКǮǵẐ Ͻ ᾚЊ Ƕ 1,281,070kW ǮǠƳǍǨƲӔ ǮǶ 13,137kW Ʋ̏

Ǯ 2,347 ̏(2006 ₴)ǮǉȑƲǚǚ 10 ₴Ƕ ǲ ֗ǞǭǔǭǋȅǠƳ 

 

 

  

 

 

 

 

 

 

 

 

 

ǵ ȱȷɆƲ ȱȷɆǵ̭ ӓ(Ҟ Ѱ↓ǵ ǲȏȒ ⁪ᶿ ) ǓǉǙȐȓȅǠƳ 

 

◄Ⱡꜟ◑כ●▬♪Ⱪ♇◒ 2008╟╡  

ƞ ᾚЊ  
 

ᶫ Į- 10  ̮ὁ Ẑ Ͻ ǵ ֗  

NEDO ȦɋɩȬɶɜɁɕ 2009 ȏȑ  

ƞ ҧ  

 

ƞ ȱȷɆ  

Ɇ 

 

ᶫ Į- 8  Ẑ Ͻ (1kW ►ȑ) 
 

 ȱȷɆ ȱȷɆ ֻȱȷɆ ȱȷɆ  

̮ὁ  68 ʠЛ/kW  48 Л/kWh  21 Л/kWh  2.3 Ί 

̮ὁ  104 ʠЛ/kW  54 Л/kWh  14 Л/kWh  5.2 Ί 
 

ƞ  

 

  

ᶫ Į- 9  П ֯ ȦɋɩȬɶᾚЊ  

  
ᾚЊὕ ֗ǺᾚЊ Ȇ  

2005 ₴ 2020 ₴ 2030 ₴ 

 Ẑ Ͻ  
 142 ʠ kw  

3 5 ʠ Є  

3,700 ʠ  

906 ʠ Є   

 7,900 ʠ  

1,934 ʠ Є  

 

ṑ ̭ ̝ ǲׄǘǦП ֯ ȦɋɩȬɶ ֗ ǲǫǋǭ 2009 ȏȑ  

26 Ί 2 Ί 

ǵ

ѹ  
243 Є/kW ɵ₴ CO2ѹ  

660kg - CO 2 /kW ɵ₴ 

0.479kg - CO 2 /kWh  

 

ᶫ Į- 7  ֺ ѹ  
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Ẑ ȦɋɩȬɶșẐ ᶅȋȻɶɧɶȵȷɄɞ ǵ ᶅǮ ȦɋɩȬɶǲẀ (Ẁ ҧ

50% ↓)ǠȒ ǮǠƳʺǯǞǭ ȋ ǯǞǭѫ ǠȒƼȠȭɄȡɔȻɶɧɶȵ

ȷɄɞƽǯƲẐ ș ȦɋḌ┴ ǲ ט ɵ ǞǭὙКǵ ǲѫ ǠȒƼɏɁȵɔȻ

ɶɧɶȵȷɄɞƽǓǉȑȅǠƳ 

ɵ̟ ǲǶƲ ǉȒǋǶ ἁ̱ʥф ș̓ ǠȒƼ ╛ƽǯ ș ǋȒ ╛

ǓǉȑȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ǳ͔ ǮᾚЊǮǔƲɟɱɄɈ

ɱȷȉὦ ǮǉȑƲ ȱȷɆǶ ǵ

̈ ↓ǮǠƳ ǲȠȭɄȡɔȻɶɧɶ

ȵȷɄɞǶ Ἥ ǲὦ ǲ ǮǔƲẏ

ǵ ǋ ǲǶƲ 60 ħǵ Ǔ♬Ȑȓ

ȅǠƳ 

  
 

 

 

 

 

 

ī  ȦɋɩȬɶɑȶɥɱ

Į- -  Ẑ ѫ  

 
ƞ ˿ Ȇ 

 

ᶫ Į- 11  ȠȭɄȡɔȻɶɧɶȵȷɄɞ 

NEDO ӔǵẎ᷂Ě ȦɋɩȬɶǯǵВἭȏȑ  

 

ᶫ Į- 12  ɏɁȵɔȻɶɧɶȵȷɄɞ 

NEDO ӔǵẎ᷂Ě ȦɋɩȬɶǯǵВἭȏȑ  

 

ᶫ Į- 13 ȠȭɄȡɔȻɶɧɶȵȷɄɞǵ  

NEDO ӔǵẎ᷂Ě ȦɋɩȬɶǯǵВἭȏȑ  

 

ᶫ Į- 14  ɏɁȵɔȻɶɧɶȵȷɄɞ̈ ͈ 

ȻɶɧɶȤȧɶɩ 

NEDO ӔǵẎ᷂Ě ȦɋɩȬɶǯǵВἭȏȑ  
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48 ǵ ֻ̮ὁǵɎɩȱɉɶǲ

ǞǦ ᶅǯƲȪȷ ǵЋ

Ҳ ᶅș ȆֻȖǢǦȵȷɄɞǮǠƳ

Њ ̊Ẇǲ̓ ǞǱǋ ș ǯ

Ǟǭѫ ǞǭǋȒǚǯǓ ⱪǮǠƳ

5 ҲǮƲ ȦɋɩȬɶș₴ ₳

᷈ 35.6% ǮǔȅǠƳ 

 

 

 

 

 

 

 

 

 

 

̓ ǜȓǭǋȒ Ḍ ᶅǶᾶʣ

ǵ ρ ǵ ǞǯǞǭƲǤǵקᶪǲ

șḉ ǲ ǞǭǑȑƲ┴ ǵɅȴ

ȢɱǲȉǱǪǭǋȅǠƳ2 Ǯ ǜ

ȓǦȵȷɄɞǶƲ ˧ ǲȏȑȽɱ

ȭǲ ȈȐȓƲ ǲѫ ǞǭǋȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

̮ὁ ș ǞǦḹֻǵ₳᷈ Ǳ₴ ǯCO2ѹ ǶƲʤ ǵǯǑȑǮǠƳ 

 

 

 

 

 

 

 

 

 

ƞ ѫ ˗͈ 

 

ᶫ Į- 15  ֻ̮ὁǲ ȯɶȷ 

NEDO ȦɋɩȬɶȪȢɇɔɁȭ 2008 ȏȑ  

ᶫ Į- 16  ẎḌ ǲ ǵȯɶȷ 

NEDO ȦɋɩȬɶȪȢɇɔɁȭ 2008 ȏȑ  

ƞ ҧ  

 

ᶫ Į- 17  ȻɶɧɶȵȷɄɞǵ  

 
 

₴  ԍ ɵ ѹ  CO2ѹ  

ⱦ ╛ 

Ẑ ᶅ 
3m 2  

1,560Mcal/ ₴ 

=6.53 MJ/ ₴ 

ԍ : 171 Є/ ₴ 

: 178 Є/ ₴ 
447kg - CO 2 / ₴ 

▌Ѱⱦ Ḍ 

ȻɶɧɶȵȷɄɞ 
6m 2  

3,120Mcal/ ₴

=13.07MJ/ ₴ 

ԍ : 341 Є/ ₴ 

: 356 Є/ ₴ 
890kg - CO 2 / ₴ 
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200 ₴ǮЋᶮǲᾚЊǜȓǭǋȒẐ ѫ ᶅї ְ ǶƲ 6 3 ʠְǯǱǪǭǋȅǠƳʝ

ƲӔ ǮǶ 7,2 00 ְǓ ǜȓǭǋȅǠǓƲ̀ǵ᷂Ḣǲ ȀǭƲǤǵ ֗Ƕα Ǟǭǋ

ȅǠƳ 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

гἳǵ ɵ ᾑ ǵ̭ʤǲȏȑ ҧ Ṷ̌ʤǠȒǚǯȋ ѫ ǵḹֻƲ ǋ ǔǓⱳ

ǱǚǯǓǉǙȐȓȅǠƳ 

 

 

 

 

 

 

 

 

ƞ ᾚЊ  

 

ƞ ȱȷɆ 

 
ᶫ Į- 18  ̮ὁ Ẑ ѫ ȵȷɄɞǵȱȷɆ 

 
 

ȱȷɆ 

ѫ  

ȱȷɆ 

ֻ 

ȱȷɆ 

ȱȷɆ 

 

Ẑ ᶅ 30 ʠЛ/Ḩ Ě Ě Ě 

ȻɶɧɶȵȷɄɞ 90 ʠЛ/Ḩ 
28 Л

/Mcal  

9 27 Л

/Mcal  

1.0

3.0  

ɏɁȵɔȻɶɧɶȵ

ȷɄɞ 

₡ǵ┴ ǵ 10% ↓ȠɁɕƳѝ ǮǶ 3 5%ȠɁɕǵ

͈ȉǉȒƳ 

ȻɶɧɶȤȧɶɩ 18 ʠЛ/1.62m 2 ɟɶȩɶ  

 

ƞ  

 

 
ᾚЊὕ ֗ǺᾚЊ Ȇ  

2005 ₴ 2020 ₴ 2030 ₴ 

Ẑ ѫ  
24PJ  

61 ʠ Є  

51PJ  

131 ʠ Є  

87PJ  

225 ʠ Є  

 

ᶫ Į- 19  П ֯ ȦɋɩȬɶᾚЊ  

ṑ ̭ ̝ ǲׄǘǦП ֯ ȦɋɩȬɶ ֗ ǲǫǋǭ 2009 ȏȑ  

2 Ί 2 Ί 

ᶫ Į- 20  ȻɶɧɶȵȷɄɞǵ ֗  

NEDO ȦɋɩȬɶɜɁɕ 2009 ȏȑ  
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ǵҘǮɔɪɶɇ( ǵ )ș┼ǞƲǤǵᶥ Ҙș ǲ̟Ǐǭ ș ǚǠ ǮǠƳ

ҘȦɋɩȬɶǵ Ẏ 40% ↓Ǔ ȦɋɩȬɶǲẀ ǜȓȅǠƳ 

ɔɪɶɇǶ ҧ ǵ ǋɕɫɘɧḌ̊ẆǲȉȭɫȷɓɫɶḌƲȳɚɉȤȷḌƲȾɨȤȷḌƲ

ȶɡȢɫḌ ǓǉȑȅǠƳ 

ẎḌǵ ǧǘǮǱǖƲὑ їҘǓ kW ̊ʤǵᾛḌ Ҙ ȋẐ Ͻ ǯ ȆֻȖǢ

ǦɍȢɔɁɆḌȉᵀᴜӓǜȓǭǑȑƲ ὈḌǵ ǯǞǭѫ ǠȒǚǯȉǮǔȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ǔ 2 ΊǲǱȒǯ ҘȦɋɩȬɶǶ 8 ΊǲǱȑƲ Ǔ▌ǋȂǰ ҧ ȉ ǖǱȑȅǠƳ 

ḹ ǵ ὑ ̏ǶƲ ǵǯǑȑǮǠƳ 

Ū ȫɫ̊ʣǵẎḌǵḹֻƲ ǵ (30 40m) ǲǑǋǭƲ₴₳᷈ Ǔ 6m/sec ̊

ʣǓ ♅ǜȓȒḹ Ƴ 

ū Ǔˍ ǯǱȐǡƲק ǲ ǵ ὡ ǓǱǋḹ ȋק ǲ ὡǵ◙ ǓїǱǋḹ Ƴ 

Ŭ Њ ȋ ͑ ǵ ɵẀ Ǔ ǖǲǉȒḹ Ƴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Į- -  Ҙ  

 
ƞ ˿ Ȇ 

 

ᶫ Į- 21  ǵ  

NEDO ӔǵẎ᷂Ě ȦɋɩȬɶǯǵВἭȏȑ  

 

ᶫ Į- 22  ɕɫɘɧ╛ Ҙ ȵȷɄɞǵ  

NEDO ӔǵẎ᷂Ě ȦɋɩȬɶǯǵВἭȏȑ  
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Ὄ ΐȤȡɱɇɓȟɶɞǶƲὌ ΐʭ ǵ

1,500ha ǵ ᷂ǲƲ їҘ 5 ʠ

7,000kW ƲїҘ 1,000kW ǵ Ҙ

57 ḨǓ ǜȓǭǑȑƲ ϽȷɛɁɆǯǞ

ǭȉ ǜȓǭǋȅǠƳ 

Ҙ ǶƲ ǵ ǜǓ 68m Ʋ ɫ

ɶȽɶ ♄Ǔ 61.4m ǵẎǔǜǮƲȩɁɆȢ

ɱ 3m/ Ǯ ș ỒǞƲȩɁɆȠȤ

Ɇ 25m/ Ǯα ǞȅǠƳɟɶȩɶǮ

Ƕ♫ ǵ ǲ ӓ ș ǋǦ ș

қǏƲ ǵ▌↓ș ǞǱǓȐ ș̤Ƿ

ǞƲ̭ Ǯȉҧ Ǳ ș Ǎǚǯǲȏ

ȑƲ șṔẎǜǢǭǋȅǠƳ1,000kW

ǮǉȒǲȉ ȖȐǡ 1,300kW ǲӡ

ǠȒ ҘǮƲ₴₳᷈ 6m ǵḹֻ

ǮǉȓǷƲ₴ Ƕ♫ ǲ Ȁ

20% ׄʣǜǢȒǚǯș֯ ǯǞǭǋȅǠƳ

₴ Ƕ К⁸ǵЋ ǵ Ҋ

ș ȆƲṸ ǞǭǋȅǠƳ 

 

 

ǢǦǱ ʣ Ҙ ˗ ǶƲ ȦɋɩȬ

ɶɵ ֻ ǵ₳

14 ₴↓ ȦɋɩȬɶᾚЊ͝ ˗ ǲ

ǜȓǦƲ ѧǵ ʣ Ҙ ˗ ǮǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ὑ їҘ 1,000kW ǵ Ҙ ǮƲ₴ Ǯ 175 ʠ kWh Ѽ♥ǵ ( ρѫ 20%

ǵḹֻ)Ǔ ♅ǮǔȅǠƳǚȓǶʝ ὤ↨ 450 ʫₑѝǲ ►ǞȅǠƳ 

̊Ẇǲȵɱɚɩרș ǒǞƲ Ͻȋ᷂Ḣ ȉ ♅ǮǔȅǠƳ 

 

 

 

 

 

 

 

 

ȱȷɆȋ ȱȷɆǶƲǤǵ ֗ǲȏȒẎ ȋ ǲȏȑ₴Ƶ̭ʤǞƲ

ǲȉ ǠȒẎ Ҙ ˗ ȉṔǏǫǫǉȑȅǠƳ 

ᶫ Į- 23  ˗ ȯɶȷ 

Ӕ ᾯ HP 

http:/ /www.hkd.meti.go.jp/hokne/wakkanai/shisetsu.htm  

ȏȑ  

ᶫ Į- 24  ʣḌ ˗ ǵȯɶȷ 

Ӕ ǢǦǱ HP  

http://www.town.setana.lg.jp/archive/setana/  

kazamidori/kazamidori.htm#keika ȏȑ  

ƞ ѫ ˗͈ 

 

ƞ ҧ  

 

ƞ ȱȷɆ 

 

ᶫ Į- 25  ֺ ѹ  

ǵѹ  93 Є/1,000kWh  CO 2ѹ  0.479kg - CO 2 /kWh  
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200 ₴ƲЋᶮǮǶ 1,050 ḨƲ їҘǶ 167.5 ʠ kW ǯǱǪǭǋȅǠƳʝ ƲӔ Ǯ

ǵ їҘǶ 25.8 ʠ kW ǯǱǪǭǑȑƲЋᶮǵ 15% șӸȈǭǋȅǠ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ẀҲǲȏȒ ǵẀӓǓȉǦȐǠ ᴜ ( ᶿȋק )̭ʤǿǵ◙ ǯᶮКǵ

ǲר ǞǦᶮ ǵ ǓלҵǯǱȑȅǠƳ 

ȅǦƲ Ҙ ǵᶭὑ ֝ Ǔ ᷀Ʋ ǔǵǱǋ ǮǉȑƲ КǲȏȒ ⁫

̱Ѱș ǞǱǘȓǷǱȑȅǢȚƳ 

 

 

 

 

 

 

 

 

ƞ ᾚЊ  

 

  
ᾚЊὕ ֗ǺᾚЊ Ȇ  

2005 ₴ 2020 ₴ 2030 ₴ 

 Ҙ  
ʣ   108 ʠ kw  

44 ʠ Є  

ʣ  1,000 ʠ kw  

399 ʠ Є  

ʣ   100 ʠ kw  

60 ʠ Є  

ʣ  7,900 ʠ kw  

518 ʠ Є  

ʣ   700 ʠ kw  

419 ʠ Є  

 

ᶫ Į- 27  П ֯ ȦɋɩȬɶᾚЊ  

ṑ ̭ ̝ ǲׄǘǦП ֯ ȦɋɩȬɶ ֗ ǲǫǋǭ 2009 ȏȑ  
10 Ί Ί 

 ƞ  

  

ȱȷɆ 

 

ȱȷɆ 

ֻ 

ȱȷɆ 

ȱȷɆ

 

ẎḌ(1,000kW ) 11 15 ʠЛ/kW  7 9 Л/kWh  

7.3 Л/kWh  

1.2  

ʴḌ(500kW)  13 20 ʠЛ/kW  9 11 Л/kWh  1.5  

ᾛḌ(100kW)  30 ʠЛ/kW  20 Л/kW  2.7  

 

 

ᶫ Į- 26  Ҙ ὦ ѩȱȷɆ  

ᶫ Į- 28  Ҙ ֗  

NEDO ȦɋɩȬɶɜɁɕ 2009 ȏȑ  
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ɎȢȨɜȷǶ ǠȒǯƼ ǵ ƽǯǋǪǦ

ǯǱȑȅǠǓƲװ ǮǶƲȦɋɩȬɶѫ ș ǯ

ǞǦƲƼ ǲ ǠȒ ƽș ǞȅǠƳ 

ȅǦƲ Ȧɋ ǮǋǍɎȢȨɜȷ ɵ ѫ ǶƲǚ

ǵɎȢȨɜȷǒȐ̸ǪǦ ƲɟȽɱƲȦȽɌɶɩ ǵ

șѫ ǠȒǚǯș ǋȅǠƳȉǯȉǯƲ ʴǵCO2

șϽֻ ǲȏǪǭ ǲẀǏǦȉǵǮǠǒȐƲ ȋǞ

ǭȉCO 2ǵ ǶẀȖȑȅǢȚƳ 

 

 

 

 

 

ⱳ Ǳ ȋ ᵣ ǶƲ ǍɎȢȨɜȷǵ ǲȏǪǭẀȖȑȅǠƳ͈ǏǷƲɎȢȨɜȷ

Ʋ ѫ ǲǶƲ ǮǔȒ ɎȢȨɜȷ ̛ ȋ∕ Ǳǰ Ǔ ǞǭǋȒʝ ǮƲ

ῇ ǲⅎǖ ǖἭ᷀ǠȒǵǮƲ֛ Ǔᶩ Ǳ ȉǉȑȅǠƳ 

 

 

 

 

 

 

 

 

ɎȢȨɜȷȦɋɩȬɶǶƲ ǵ Ҳǲ̢Ǎ ∕ ǵ ҧ ǯǯȉǲƲ

ȦɋɩȬɶѫ ǯ̿Ǣǭ ṑᾍ ǲȉǱȑȅǠƳ 

ʤᶫǲ ǠǯǑȑƲɎȢȨɜȷԍ ǵ ǲȏȑẉ ǱẀ › ș ǭƲ Ʋ ȦɋɩȬ

ɶȋ ̱Ʋ ̱Ʋᶭ̱ ǵȦɋɩȬɶǲẀ Ǟǭѫ ǠȒǚǯǓǮǔȅǠƳ 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Į- -  ɎȢȨɜȷȦɋɩȬɶ 

 
ƞ ˿ Ȇ 

 

ᶫ Į- 29   

ȩɶɚɱɉɣɶɆɧɩǵ ꜠ 

NEDO ӔǵẎ᷂Ě ȦɋɩȬɶǯǵВἭȏȑ  

 

ᶫ Į- 30  ɎȢȨɜȷȦɋɩȬɶẀ ǵ˿ Ȇ 

˘ ӓ  

CO 2   
 

H2 O 

ɎȢȨɜȷ 

CH2 O  
 

O  2  

Ͻֻ  

 

ᶫ Į- 31  ɎȢȨɜȷȦɋɩȬɶẀ ǵѝ  

NEDO HP ȏǖѝǒȒ  

http://app1.infoc.nedo.go.jp/kinds3/ ȏȑ  
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᷂Ḣ ǯ ǠȒǚǯǮƲ∕ ȋȦɋɩȬɶ̸ ḧ ǲȏȒȦɋɩȬɶ Ǔ֯ ǯ

ǱȑȅǠƳ 

ɎȢȨɜȷ ǶƲȦɋɩȬɶ̊Ẇǲ ƵǱɜɄɨȠɩ ( Ʋ Ʋ Ʋḭ )ǲ

ǠȒǚǯǓǮǔƲʝ ǲẀ › ǲȏȒ ᴜ͔ (͔Ι)ǶƲ (Food) Ł (Fiber) Ł

(Feed) Łḭ (Fertilizer) Ł (Fuel) ǵ Ǯ ǋǚǯǒȐƲ ș Ǳǖѫ ǠȒǚǯ

Ǔ ǮǠƳ 

 

 

 

 

ǮǶƲ֛ ȱȷɆȋ ρ ǵ ȱȷɆǓ ǖƲ˗ ǵר ͪǓᶩ Ǳ ǲǉ

ȒǚǯǒȐƲ ǲȏȒẀ ҧ ǵׄʣȋ ρ ǵẎ ǲȏȒѧ ǵ̭ ӓǓ

ȈȐȓǭǋȅǠƳ 

ȅǦƲɎȢȨɜȷ ǵ ⱪș ǒǞƲȦɋɩȬɶ˗ ǯ̂қ͔Ιǵ ǋɜɄɨȠɩ ˗

ș ȆֻȖǢǦ˗ ӓș Ȇ ǭȒ›ẑǓⱳ ǮǠƳ 

 

 

ƞ ѫ ˗͈ 

 

ƞ ҧ  

 

ƞ ȱȷɆ 

 

ᶫ Į- 32  ̭ қᶿ Ҳ῁Ȫȷӓ  

ᶫ Į- 34  ɎȢȨȪȷɕɧɱɆǵ˿ Ȇ 

ᶫ Į- 33  ∕ ǵBDF  

ᶫ Į- 35  ɎȢȨɟȽɌɶɩǵ  

ᶫ Į- 36  ɎȢȨɜȷǵɟȽɌɶɩӓ 

NEDO ӔǵẎ᷂Ě ȦɋɩȬɶǯǵВἭȏȑ  

 

NEDO ӔǵẎ᷂Ě ȦɋɩȬɶǯǵВἭȏȑ  

 

NEDO ӔǵẎ᷂Ě ȦɋɩȬɶǯǵВἭȏȑ  

 

NEDO ӔǵẎ᷂Ě ȦɋɩȬɶǯǵВἭȏȑ  

 

NEDO ӔǵẎ᷂Ě ȦɋɩȬɶǯǵВἭȏȑ  
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Ӕ ǮǶ ᷀ȅǮǲɎȢȨɜȷ Ǔ 4 0 ᾚЊǜȓǭǋȅǠƳїҘ Ƕ 5

6 00kW ǮƲЋǭɟȽɱ ǲȏȒɎȢȨȪȷǲȏȒȉǵǮǠƳȅǦƲɎȢȨɜȷ ѫ

(ɎȢȨȪȷ / ɘɪɁɆȷɆɶɔ/ ɚȢɧɶ)Ǔ 42 Ʋ 100 1,000t

ǵ ɘɪɁɆ Ǔ7 Ʋ∕ ǒȐǵBDF Ǔ12 ᾚЊǜȓǭǋȅǠƳ

ǜȐǲƲὕ ǲЊǪǦ ǵBTL ὕ ὕ Ǔ ₴↓NEDO ǵ ǲȏȑƲᶮК

Ǯ 1 ᾚЊǜȓǭǋȅǠƳ 

 

 

 

Ӕ Ƕ ǵ Ǔ ǖƲ ɎȢȨɜȷǵ Ἥ ǲ Ǫǭȉ ẎǱ Ǔ ǋȐȓȒȯ

ɶȷǓẉǋǮǠǓƲǚȓȅǮǵ᷂ḢǲǶẎ Ǳ֛ ȵȷɄɞș ǞǭǑȐǡƲɐɣɶɜɱɕɫ

Ȯɧɞǵ Ǔ ȈȐȓȅǠƳ 

ⅎẎǱ ș ǠȒ ̱ǮǶƲ ͪǯ ͝ ǵʝ ǯǞǭƲ ֛ǲȏȑ֛ ȱ

ȷɆș ǍǯǋǪǦ˗͈ȉǉȑȅǠƳ 

 

 

 

 

 

 

ʤᶫǵǯǑȑẎǔǖѝǘǭ∕ Ʋ∕ ѫ Ʋ∕ (RDF)ǵ 3 ǫǵѫ Ǔ

ǉȑȅǠƳ 

 

 

 

 

 

 

  

 

∕ ǶƲȲɝ ԁ ǲ ǠȒ Ǯ ǵ șǫǖȑƲȽɶɑɱșǤǵ ǮᶥǞǭ

ǠȒ ǮǠƳ ǮǶȲɝș ԁǠȒǵǮǶǱǖƲ ѝ ǞǦ֯ ǵר ̱ ș ǞƲ

ȪȷȦɱȶɱȋɜȢȭɫȪȷȽɶɑɱǮ ǠȒȵȷɄɞȉὕ ӓǞǭǔǭǋȅǠƳ 

ȅǦƲ ǞǦ♥ǵ∕ șƲק ᷂Ӣǵл ȋ ǯǞǭ ҧѫ ǠȒȂǒƲ Ǣǡǲ

șѫ ǠȒ ȋƲ֯ ǵȲɝșר ǞǭƲˏ ɵᶭ◐ӓǞǭǫǖȐȓȒRDF ȉǉȑ

ȅǠƳ 

 

 

 

Į- -  ∕ ȦɋɩȬɶ 

 

ƞ ᾚЊ  

 

ƞ ˿ Ȇ 

 

ƞ  

 

  
ᾚЊὕ ֗ǺᾚЊ Ȇ  

2005 ₴ 2020 ₴ 2030 ₴ 

ɎȢȨɜȷ 

∕  

 223 ʠ kw  

252 ʠ Є  

519 ʠ kw  

586 ʠ Є  

519 ʠ kw  

586 ʠ Є  

 

ᶫ Į- 37  П ֯ ȦɋɩȬɶᾚЊ  

ṑ ̭ ̝ ǲׄǘǦП ֯ ȦɋɩȬɶ ֗ ǲǫǋǭ 2009 ȏȑ  
Ί Ί 

ᶫ Į- 38  ∕ ǵѫ  

∕ ȦɋɩȬɶǵѫ  

∕  

∕ ѫ  

∕ RDF  
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∕ ȦɋɩȬɶǶƲ♫ ǵ ԁы ǲȏȑ∕ ǜȓǭǋȒȦɋɩȬɶș ҧ ǠȒǚǯ

ǒȐƲǰǵ᷂ḢǮȉὄὑǞǭѫ ǮǔȒ͑ ὄὑרǵ ǋȦɋɩȬɶǮǠƳ 

Ƕ ȅǯȅǪǦ (200 500t/ ы )ǵ∕ Ǔⱳ ǮǠǓƲ ѝ Ȫȷ

ӓ ȵȷɄɞǶƲᾜ ǮȉᾍыǮǔȅǠƳ 

 

 

 

∕ ǓᾚЊǜȓǦ Ƕ ҧ Ǔ 10% ǲ ǦǱǋȉǵȉẉǖ ֞ǘȐȓȅǞǦǓƲ

₴ǮǶ 15% ș ǏȒ ҧ ǵ ȋƲ20% ș ǏȒȷɶɏɶȲɝ ȉᾚЊǜȓǭǋȅǠƳ 

⁸Ȳɝǵʝ Ǳ Ƕ 1,500 2,200kcal ǮƲᶭ◐ ӓǲ ǞǭǑȑƲ ₴ǵȲ

ɝᵂ ɵ ṑᵂ ǵ ǲȉ ǞȅǠƳ 

 

 

 

 

 

∕ ǵȱȷɆǶƲ˗ ◐ Ʋ ȵȷɄɞƲы ǲȏǪǭ ǱȑȅǠǓƲʝ

ǲǶ 9 11 Л/kWh ǯǱǪǭǋȅǠƳ 

 

 

 

 

 

2010 ₴ǲǑǘȒᶮǵ∕ ǵᾚЊ

Ƕ 417 ʠ kW ș ȚǮǑȑƲ ₴Ʋ ὕǲ

ǤǵᾚЊǓ ȚǮǋȅǠƳ Ƕ ǧǘǮ

ǶǱǖƲ ρǵ ǲ ρǓᾚЊǜȓǭ

ǑȑƲ2000 ₴ǲ ρ ǞǦẎ ы

Ҙ 300t ᶥ̊ʣ Ǳы ǵǍǨƲ 88

Ǔ șᾚЊǞǭǋȅǠƳ2003 ₴ǲǑǘ

ȒЋᶮǵ∕ ǵ ρὦ ǶƲʝ ∕

Ǔ 134.9 ʠ kW 257 ɴ Ʋ ∕

20.4 ʠ kW 65 ɴ ɵɏɩɕ

ǖ ǵֻ 155.3 ʠ kW ǯǱǪǭǋȅǠƳ 

 

 

 

 

 

 

ƞ ᾚЊ  

 
 

ƞ ҧ  

 

ƞ ȱȷɆ 

 

ᶫ Į- 41   ∕ (300t/ ̊ʣǵȯɶȷ   

 ȱȷɆ ȱȷɆ ֻȱȷɆ ȱȷɆ  

Ẏ  Ḍ 9 25 ʠЛ 9 11 Л/kWh  7.3 Л/kWh  1.2 1.5  

 

ǵѹ  93 Є/1,000kWh  CO2ѹ  0.479kg - CO 2 /kWh  

 

ᶫ Į- 40   ֺ ѹ  

NEDO ӔǵẎ᷂Ě ȦɋɩȬɶǯǵВἭȏȑ  

 

ᶫ Į- 42   ∕ ᾚЊ   

NEDO HP http://www.nedo.go.jp/  

nedata/17fy/04/b/0004b001.html ȏȑ  

 

∕ їҘ 

ʝ ∕ їҘ 

∕ їҘ  

ʝ ∕ їҘ  

ᶫ Į- 39  ∕ ɵ ѫ ȵȷɄɞǯ∕ ȵȷɄɞᶫ  
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ǵ ̱ǲȏȑВֿы Ǯ ᵣǞǭǋȒḹֻƲ Ἥ ǵȦɋɩȬɶѫ ǿǵўȑ

ǏǲǶƲ ̱ ǵӲ Ǔⱳ ǮǠƳ 

∕ ǵḹֻƲᾛ Ǳ ǮǶѫ ǓᾜǱǖǱȑȅǠǓƲ⁸ ᵣǠȒḹֻǶƲ

Ȳɝ ǲǑǘȒ ṑᾍ Ǔʥ֯ ǯǱȑȅǠƳ 

 

 

 

 

 

 

Ǔф ǠȒ ǵ (80kcal/kg) șѫ ǠȒ ǮƲЕ̱ ǲǶƲгἳǵ ȋ șƲл

șⱳ ǯǠȒἳ ȅǮͪ ǞƲǤǵл ȋ ǘǦл ș┴ ǵл ȋ ̸ ǵл ǲѫ ǠȒ

ȉǵǮƲʤᶫǵȵȷɄɞǓǉȑȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Į- -  ѫ  

 
ƞ ˿ Ȇ 

 

ƞ  

 

ᶫ Į- 44  л ֝ ╛  

Έ↕ǲ ș ǏƲ ᾍ ǲ

ȏȑΈ↕К ↓ș̭ʤǜǢȅǠƳ  

NEDO ӔǵẎ᷂Ě ȦɋɩȬɶǯǵВἭ 

ȏȑ  

 

ᶫ Į- 43   ˲›фᶽȵȷɄɞ  

șǫǖȒ̈ȖȑǲƲ ↕ ǵ

ק ᶽṦș˲› ǲфȐǢƲǤǵл ǲ

ȏȑ ↕Кș ǲͪǫȵȷɄɞ

ǮǠƳȠȢȷȵȥɩȽɶǯֿ ƲẆ ǵ

л șɐɶɆɏȢɕǲȏȑ ҲǜǢƲᶽ

ṦșфȐǢȅǠƳ 

NEDO ӔǵẎ᷂Ě ȦɋɩȬɶǯǵВἭ 

ȏȑ  

 

ᶫ Į- 45  ȠȢȷȵȥɩȽɶǵ˿ Ȇ  

ș̸ȒȵȷɄɞǮǠƳгǵὲлǱ

Ẇ șѫ Ǟǭ ș̸ȑƲл șⱳ

ǯǠȒἳ ȅǮ ǞƲ șл ǯ

Ǟǭл ȋл ǲ ǞȅǠƳ 

NEDO ӔǵẎ᷂Ě ȦɋɩȬɶǯǵВἭ 

ȏȑ  

 

ᶫ Į- 46  ἳ ╛  

Έ↕ǲ ș ǏƲ ȋ (ʥ

ф Ǳǰ)șⱦ ǜǢȒǚǯǮ

ǲл ș ǞȅǠƳ ȋɛ

ɱɕƲ ˧ ᶅ ǵ Ǔⱳ Ǯ

ǠƳ 

NEDO ӔǵẎ᷂Ě ȦɋɩȬɶǯǵВἭ 

ȏȑ  
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Ӕ ȋ Ӕ᷂ ǵὲлɵ ᷂ḢǲǑǋǭᾚЊǓ ȚǮǋȅǠƳӔ ǮǶ ᷀ȅǮǲƲ

55 ǵ ǓNEDO ȋ ǵ ș֞ǘǭ ǜȓǭǋȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ӕ Ӕ ┴ ֻ  

 ᷀ ᷂ ′⁸ Ǔʭ 1 3 ʞ 1 - 20  

Ὀ  ₴ ₳ 14 ₴ 4 1  

 

ȠȢȷȵȥɩȽɶ 

200m 2  100  

  100 Ὑ ф Ὑ  

ȦɋɩȬɶ Ḍ ȵȷɄɞǯǞǭƲ ᾑ ɵɈȢɆɏɶȶ(ẋ șѫ ǠȒ)ɵ

ǵ ǯ̿ǢǭƲȠȢȷȵȥɩȽɶȋ ↕șѫ ǞǦ л șᾚЊǞǭǋȅǠƳ 

ǵḦҵ ǲѫ ǜȓȒл ȵȷɄɞǮǶƲ ↕ǲ ǏǦ ǵ ǓȠɆɨȤɞǵ ᾑл

ǲƲ᷂ʤǵȠȢȷȵȥɩȽɶǮ̸ȐȓǦ 100 ǵ ǶƲ șѫ ǠȒǚǯǲȏǪǭƲ ǲ

ǞǦл ș⅛ȷɨɁɆǒȐ˗ҵ ǲ ǞǭǋȅǠƳ 

 

 

 

ȦɋɩȬɶșѫ ǠȒǦȈƲ Ȧɋҧ ȋCO2 їѹ ҧ ǵ ǋȵȷɄɞǮǠ 

 

 

 

᷂ₑǮǶƲȦɋɩȬɶ Ƕ ὄ͔ǮЊ ǮǔȅǠǓƲ ρ șדȇǯ л

ǵ 110 150% ↓ǯǱǪǭǋȅǠƳ 

 

 

л ἁ̱Ǔ Ʋ ǵǦȈ Ǔⱳ ǯǱȑȅǠƳȅǦƲẃἳǵл Ǔⱳ ǱḹֻǲǶ

л ἁ̱ǲ ȑǓǉȒǦȈƲ ǵ ǲᾍꜘǮǔȅǢȚƳ 

 

 

 

 

 

 

Ҙ ǶƲ Ǔ ǋ ǒȐ̭ǋ ǿ ȓ ǨȒҘ ̬ ɵ ҲȦɋɩȬɶ șѫ Ǟǭ

șᶥǞƲǤǵᶥ Ҳș ǲ̟Ǐǭ ȦɋɩȬɶǲẀ Ǟѫ ǠȒ ǮǠƳ Ƕ

⁪ǯ ǵ ǲ ͈ǞȅǠƳ 

їҘ 10 ʠ 1 ʠ KW ̊ʤșʴ ҘƲ1 ʠ 1,000 kW șᾛ ҘƲ1,000 100kW șɝɉ

ҘƲ100kW ̊ʤșɜȢȭɫ ҘǯᴀȚǮǋȅǠƳ 

ƞ ѫ ˗͈ 

 

ƞ ȱȷɆ 

 

ƞ ҧ  

 

ƞ  

 

Į- -  ʴᾛ Ҙ  

 
ƞ ˿ Ȇ 

 

ᶫ Į- 48   

  

Ӕ Ӕ ┴ ֻ HP 

http://www.hri.pref.hokkaido.jp/know

ledge/shisetu_gaiyou.html ȏȑ  

ᶫ Į- 47 ẎḌ ǿǵᾚЊȯɶȷ 

  

Ӕ Ӕ ┴ ֻ HP 

http://www.hri.pref.hokkaido.jp/knowledge/enkaku.html  

ȏȑ  
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ї͈  

ǵ ̭⁪ 55 Ʋѫ ֯ Ǳ 14 Є/ ǵḹֻƲ

3kW ǵ Ǔ♬ȐȓȅǠƳ 

 

 

β ╛ 9.8 ¥14 ¦1,000 ¥55 ¥0.4

3.0kW  

β їҘ(kW) 9.8 ¥ (Є )¦1,000

¥ ⁪( )¥ҧ (0.4) ҧ ǯǶƲ ɵ

ɵ ș ȓȒ ǵȦɋɩȬɶɫȷș ǋȅ

ǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ǲǶ ǲ ǞǭǑȑƲʴᾛ ǵ ′ȋ ȉʴᾛ Ҙ ǲѫ ǜȓȒȏǍǲ

ǱǪǭǔǭǋȅǠƳ 

 

 

 

 

 

ᶫ Į- 50  ɜȢȭɫ Ҙ ǵ˿ Ȇ 

  

NEDO ɜȢȭɫ Ҙ ȪȢɇɔɁȭȏȑ  

ᶫ Į- 51  ɜȢȭɫ Ҙ ǵ˿ Ȇ 

  

NEDO ɜȢȭɫ Ҙ ȪȢɇɔɁȭȏȑ  

ᶫ Į- 52  ɜȢȭɫ Ҙ  

  

NEDO ɜȢȭɫ Ҙ ȪȢɇɔɁȭȏȑ  

ᶫ Į- 49  ǵ  

  

NEDO ӔǵẎ᷂ ȦɋɩȬɶǯВ ȏȑ  
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⁪› ȵȷɄɞǶƲ

ǵ ⁪› ǲ Ʋ ᶅș Ǟǭ Ҙ

ș ǍȉǵǮǠƳʝ ǵ ǯ

Ǟǭ ר șὕ ǜȓǦǯǯȉ

ǲ Ҳȋ ᶿǲȏȒ ǿǵ◙ Ʋ

Ǳὄὑ Ʋͪ ὃ ǵ ↓֗Ǻ

ᶅǵ ǵ Ǔ ȖȓƲ ș

ʝ ȑ ǏǭǋȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

̭ ⁪ɵᾛ ǲǑǋǭȉѝ Ǔҧ ǲὕ ǮǔȅǠƳ ǶƲ ʿ

╛ֿ ǯɏɭɶȱɱɅȡȵɥɈ Ǯ ǜȓƲ ⁪ ǵẀҲǲᾍǞǭƲɏɭ

ɶȱɱɅȡȵɥɈǮ ǵᶥ șѰⱣǠȒǚǯǲȏȑƲ ǵ ș ǞǭǋȅǠƳ

ȅǦƲ ɠɶȽɶǯǞǭ ʿ ╛Ҳ ș ǞƲ ҧ Ǔ ȅǪǭǋȅǠƳ 

 

 

 

⁪ǯ Ǔ ͪǮǔȓǷᵀ ǵ ͑ ǵǱǋ᷂ Ǯǵᾛ ѝ Ḍǵ ǯǞǭ ҧǮ

ǠƳȅǦƲ ɵ ǶȂǯȚǰǒǒȑȅǢȚƳ 

 

 

ɜȢȭɫ Ǯ ȱȷɆǶ40 600 ʠЛƳ șѫ ǞǦᾚЊ˗͈ǮǶƲ1,500

ʠЛ/5kW ǯ 100 ʠЛ/1kW ǵ͈ǓǉȑȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

ƞ ᾚЊ  

 

ƞ ѫ ˗͈ 

 
ᶫ Į- 53  ѫ ǲȏȒ Ҙ  

  

ƞ ȱȷɆ 

 

ƞ ҧ  

 

 
ᾚЊὕ ֗ǺᾚЊ Ȇ  

2005 ₴ 20 20 ₴ 2030 ₴ 

ᾛ Ҙ  
11 ʠ kw  

16 ʠ Є  

174 ʠ kw  

243 ʠ Є  

302 ʠ kw  

421 ʠ Є  

 

 

 

ᶫ Į- 55  П ֯ ȦɋɩȬɶᾚЊ  

ṑ ̭ ̝ ǲׄǘǦП ֯ ȦɋɩȬɶ ֗ ǲǫǋǭ 2009 ȏȑ  

15 Ί 2 Ί 

ᾯHP ɴԍ˗͈ 

http://www.maff.go.jp/kanto/nouson/sekk ei/koku

ei/tonecho/dayori/33/33_5.html ȏȑ  

ᶫ Į- 54  ⁪› ȵȷɄɞ 

  

ᾯHP 

http://www.maff.go.jp/kanto/nouson/sekkei/kokuei/tonecho/dayori/33/33_5.html ȏȑ  
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₴Ƕ Ǔᾛ ǯǱȑƲɹ ᾛǵїҘ ǵ Ǔ ȖȓǭǋȅǠƳ ǲǶ ǲ Ǟ

ǭǑȑƲʴᾛ ǵ ′ȋ ȉʴᾛ Ҙ ǲѫ ǜȓȒȏǍǲǱǪǭǔǭǋȅǠƳ 

ẎḌǵ Ҙ șדȈȒǯƲ ǵʝ ȦɋɩȬɶ͑ ǵ 3.7 1999 ₴↓ șӸȈȒ

ǱȦɋɩȬɶ ǯǱǪǭǋȅǠƳ30,000kW ǵʴᾛ ҘǶƲЋᶮǮ 1,704 ̏Ʋ984.4 ʠ

kW ǓᾚЊǜȓǭǋȅǠƳ Ҙ ǵὕ ֯ ǵǉȒר ᷂ ǲǶƲ Ǔὦ ǮǱǋḹ

ȉדȅȓǭǑȑƲ2010 ₴ȅǮǵᾚЊὕ ǶƲȂȃ ǷǋǮ ǠȒȉǵǯ ȐȓǭǋȅǠƳ 

 

 

 

ʴᾛ ǵȉǵǶ᷂ ǲǉȖǢǭᾚЊǜȓƲר ǵ ǵᶽ ›˗Ǔ ǵẎǔǱҊֻ

șӸȈȒǚǯǒȐƲɹ ᾛ Ҙ ǵḹֻǶҊ ǲǱȒϊׄǓǉȑȅǠƳɹ ᾛ Ҙ ǲ ǞǦ᷂

ḢǮǵ Ǔ ȇǲǫȓƲ˹ ♥Ƕ Њȋ›˗ǲ ǵǒǒȒῇ ǖǵᾚЊǓʴⱲǯǱǪǭǔ

ǭǋȒǚǯǒȐƲ˹♥ǶƲȱȷɆ̭ ǵ Ǔⱳ ǯǜȓǭǑȑƲ ᶅǵȱȷɆ̭ ǯǯȉ

ǲƲᶽ ›˗ǵȱȷɆ̭ ȉ ȈȐȓǭǋȅǠƳ 

 

 

 

 

 

 

 

᷂ʤ ǒȐʣ ǞǭǔǦɜȮɜǶƲ ǜ ӦʙǒȐ ʙ̂ ǲɜȮɜ ȑș̸ȑȅǠ ǚǵɜȮ

ɜ ȑǶẉ ǵ ș їǞ ǘ♦Ƶǲ᷂ ǖȅǮ ǷȓȅǠƳʝ Ʋ᷂ ǒȐ ǋ șǒǘǭ

᷂ʤ ǿ ǞǦ ǶƲǚǵ᷂ ǲȏȑқ ǜȓƲ ( )ǯǞǭ᷂ʤ ǵҊȓ

ȋῑ ǵ ( )ǲ ǏȐȓȅǠƳǚȓș᷂ ῁ǯ ǋȅǠƳ 

᷂ ǶƲǚǵ᷂ ῁ǲɚɶɨɱȮș ǋƲ᷂ʣǲ ș֝ȑїǞƲȽɶɑɱșᶥǞ

ș ǚǠ ǮǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

᷀ʺ ǵ᷂ʤǒȐᶉїǠȒ șѫ ǠȒ᷂ ╛ǮǶƲ ǯǯȉǲẉ ǲᶉїǠȒ

Ǔ ǲѫ ǜȓǡ᷂ʤǲ ϷǜȓǭǑȑƲ᷂ʤǵ ῁ ↓Ǔ ̭ǋʴ 150

200 ħ ǵ ῁ǶƲ ȋ ș᷂ ǿᶉїǠȒ ҘǓ▀ǋǦȈѫ ǜȓǭǋȅǢȚƳǚǵȏǍ

ǲƲ ѫ șѫ Ǟǭ ǲ ǠȒ ǓɎȢɈɨɶȳȢȭɩ ǮǠƳ ǵ ǲȏ

ǪǭƲ ᷀ Ǳ᷂ ȽȢɕ ʴ Ʋ150 200 ħ ǵ Ǔ֯ ǯǱȑƲЋᶮǵ᷂

ǵ ẎǓ֯ ǯǱȑȅǠƳ 

 

ƞ  

 

Į- - 8  ᷂  

 

ƞ ˿ Ȇ 

 

ᶫ Į- 56  ᷂ ǵ˿ Ȇ 

  

NEDO HP http ://www.margi.com/  

products/prod_dtg.htm ȏȑ  

 

ᶫ Į- 57  ᷂ ɎȢɈɨɶȳȢȭɩ ǵ˿ Ȇ 

  

NEDO  HPhttp://www.nedo.go.jp/nedata/  

16fy/09/k/0009k004.html ȏȑ  
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ǵ ǫ ȦɋɩȬɶș̭ ǵἁ̱ǲ̟Ǐ ᶿǵἁ̱ ș̸ȑїǞƲǤǵ ǲȏȑȽɶ

ɑɱș ҲǞǭ ǞȅǠƳǚǵȵȷɄɞǮǶ˘ ӓ ǵẎ їǓǱǋǚǯǒȐƲ ṑǿǵ

◙ șⱲ Ǳǖ Ҙș֝ȑїǢȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ǵ ֯ ᷂ ǶƲ Ἥ ǵ 5 Ίǯ ὑǜȓǭǋȅǠƳǞǒǞƲ Ǔᾛǜǖ

ѹ ȉ ǋǦȈƲ ȱȷɆǓ ǋǚǯƲ ɨȷȭǓẎǔǋǚǯƲ ֯ ᷂ḢǓ Џᶸ

ǵѰ ș֞ǘȒ᷂ḢǲẉǋǚǯƲ᷂Ϸ ͜ ǵ ǿǵ◙ ǵ ǒȐƲ Ƕα ϊׄǲ

ǉȑȅǠƳ 

 

 

 

 

 

 

ȋ ′ǵ ǶƲ₴ ș ǟǭ ẀҲǓᾛǜǖƲẃ ǶẎ ȏȑȉлǦǖƲг ǶẎ ȏȑȉ

ǒǖͪǦȓǭǋȅǠƳǚǵẆ ǯǵ ↓⁪șƼ ↓⁪ȦɋɩȬɶƽǯ ǋƲɐɶɆɛɱɕ֗Ǻ

˧ ᶅș̓ǪǭƲл ȋ șǫǖȑƲ͑ ᾚ ș ǟǭ᷂Ḣǵл ȋ ǲѫ ǜȓȅǠƳ

ǵ ǶƲ ǵ ǒȐ᷂ʤ Ʋ ′ Ʋʤ ǵ̭ ↓ȅǮ ƵǉȑȅǠƳ ǵ

ǶƲǤǵȅȅ ǵ ǯǞǭѫ ǮǔȅǠǓƲẉǖǵ ǮǉȒ ɵ ′ ɵʤ ǶƲǤ

ǵȅȅ ǯǞǭѫ ǠȒǲǶ ↓Ṷ̌ǋϊׄǓǉȑȅǠƳ ȦɋɩȬɶǶƲ ǞǭǋȒ 2 ǫș

ș ↓ǵ ǋ ǒȐ ↓ǵ̭ǋ ǲ ҲǞƲ ȦɋɩȬɶș ǒȐ֛טǞƲⱳ Ǳ ↓

ǲẀǏȒȵȷɄɞǮǉȒɐɶɆɛɱɕșѫ ǞƲⱳ Ǳ ↓ǲ Ǟǭ᷂Ḣ ͑ Ǯ ǜȓǭ

ǋȅǠƳȅǦƲ ₴᷂ʤ șѫ ǞǦ᷂ʤ ɐɶɆɛɱɕǓʝ ̮ὁǮȉⅎǓȑǫǫǉȑȅǠƳ 

 

ƞ ᾚЊ  

 

ƞ ȱȷɆ 

 

ƞ ҧ  

 

ƞ  

 

ᶫ Į- 58  ᷂ ȵȷɄɞǵ ȱȷɆ 

 ȱȷɆ  ȱȷɆ  

Ι 80 ʠЛ/kW  Ě Ě 

ρ  ɠɅɩɕɧɱɆȏȑ   

 

ᶫ Į- 59  ᷂ ȵȷɄɞǵѫ ȱȷɆ 

 ȱȷɆ ȱȷɆ  ֻȱȷɆ 

Ι 16 Л/kWh  2.2 Ί 7.3 Л/ kWh  

ρ  ɐȠɨɱȮȏȑ ȱȷɆ/ ֻȱȷɆ Ҙ Ӵ͔ 

 

  
ᾚЊὕ ֗ǺᾚЊ Ȇ  

2005 ₴ 2020 ₴ 2030 ₴ 

᷂  
 52 ʠ kw  

73 ʠ Є  

104 ʠ kw  

145 ʠ Є  

162 ʠ kw  

227 ʠ Є  

 

 

 

ᶫ Į- 60  П ֯ ȦɋɩȬɶᾚЊ  

ṑ ̭ ̝ ǲׄǘǦП ֯ ȦɋɩȬɶ ֗ ǲǫǋǭ 2009 ȏȑ  

Ί 1.5 Ί 

Į- - 9  ↓⁪ ѫ  

 

ƞ ˿ Ȇ 
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ǵẉǋ ⁸ Ǯ ὰǲ♬ȐȓȒȦɋɩȬɶǮ

ǠƳ ἭǵȦɋɩȬɶɫȷȋ ↓⁪șѫ ǠȒȵȷɄ

ɞǱǵǮ ș♬Ȓ ǲ ș ȋǜǱǋȭɨɶɱǱȦ

ɋɩȬɶǮǠ 

 

 

 

♫ ḌǵȦɋɩȬɶȵȷɄɞǯ ǠȒǯ┴ ›˗

ƲɧɱɉɱȮȱȷɆȉҊ ǲǱȒϊׄǲǉȑȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

↓⁪ șѫ ǠȒ᷂Ḣ ͑ ȵȷɄɞǶƲȂȃ ǞǭǋȅǠǓƲẎ Ǳ ρ›˗Ǔⱳ Ǳ

ǚǯǒȐȢɉȵɡɩȱȷɆǵ̭ ӓǯƲ᷂ ЏВᶧ̱ǯǵ ǲȏȒ ̱Ѱǵ ρǓ ǯǱȑ

ȅǠƳ 

 

 

 

 

 

 

 

 

ƞ ҧ  

 

ƞ ᾚЊ  

 

ƞ  

 

ᶫ Į- 61  ↓⁪ ѫ ǵ˿ Ȇ 

  

ȦɋɩȬɶ⅍ƼȖǒȒ Ȧɋƽȏȑ  

NEDO HP  

http://www.nedo.go.jp/nedata/17fy/14/c/0014c013.html ȏȑ  

ᶫ Į- 62  ↓⁪ ѫ ǵᾚЊ  

ƞ ȱȷɆ 
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ǵлԁ ȋ ǵ Ȫȷ ǵ ș ȋ ǵ◐Ǯ ǯֿ ǲѫ ǠȒ ǮǠƳ 

Ƕ ɵ ǲƲ Ƕл ɵ›ḹǵ ȋɕɫȹȷ ǲѫ ǮǔȅǠƳ 

ǯ ș Ǳǖ ҧǲѫ ǮǔȒǦȈƲ Ǔ ǪǭǋȒȦɋɩȬɶǵѫ ҧ (

ֻȦɋɩȬɶҧ )ǶƲ 70 85% ǲȉ ǞȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ֻ ǲȦɋɩȬɶҧ Ǔ ǖƲ ǵ̓ Ǔ ǏȐȓȅǠƳǦǧǞƲ ǯ ǵ ǓȠ

ɱɎɧɱȷǱḹֻƲ ǲҧ Ṷ̌ʤǞȅǍּזȓǓǉȑȅǠƳ ǯ ǵ = ǶƲ

1:1.0 2.5 ǵ ᶪǓ ǞǭǋȅǠƳ 

ǲẏ Ȫȷș̓ǍḹֻƲ ȏȑ CO2 ǵ ї ǓᾜǱǖƲ ӓ (SOX) ǵ

ὡ ȉ їǞȅǢȚƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ȨɱȳȢɆ ǱǵǮ ǲ̢ǍȦɋɩȬɶɫȷǓ ǙȒǯǯȉǲƲѝ Ḍǵ ǯǞǭƲ

ǵɒɶȭȩɁɆǲ☻ ǨȅǠƳ 

 

ƞ ˿ Ȇ 

 

ᶫ Į- 65  ֺ ȱɶȶȥɋɪɶȵɥɱȵȷɄɞǵ ⱪ  

NEDO ȦɋɩȬɶȪȢɇɔɁȭ 2008 ȏȑ  

  

ƞ ҧ  

 

Į-  ǱȦɋɩȬɶ ↓ѫ        

Į- -  ẏ Ȫȷȱɶȶȥɋɪɶȵɥɱ 

 

ᶫ Į- 64  ֻҧ  

  

NEDO ȦɋɩȬɶȪȢɇɔɁȭ 2008 ȏȑ  

 

ᶫ Į- 63  ȱɶȶȥɋɪɶȵɥɱǵ˿ Ȇ 

  

NEDO ȦɋɩȬɶȪȢɇɔɁȭ 2008 ȏȑ  
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ȱȷɆȋ ȱȷɆǶƲ300 500kW їҘ̊ʣǵ Ǔ ѫǮǠƳɟɱɄɈɱȷȱȷɆ

Ǔ 3 3.5 Л/kWh ↓ǒǒȒǦȈƲ ǋǵǓ ǮǠƳ 

₴Ʋ ҧ Ǔ 250kW їҘǮȉ 47 50% ǯ ǋ ṊḌ Ǔᵀᴜӓǜȓǭ

ǋȅǠƳ 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ѫ ҧ ǯ ҧ ǵׄʣȋᾛїҘǵȦɱȶɱǵȢɉȵɡɩȱȷɆƲɟɱɄɈɱȷȱȷɆ

ǵ̭͔ ӓǓ ֗ǠȒʣǮǵ ǮǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ƞ ᾚЊ  

 

ᶫ Į- 67  ȱɶȶȥɋɪɶȵɥɱ ᾚЊ   

NEDO HP 

http://www.nedo.go.jp/nedata/17fy/11/b/0011b002.html ȏȑ  

  

ƞ ȱȷɆ 

 

ᶫ Į- 66  ȱɶȶȥɋɪɶȵɥɱ(1kW ►ȑ) 

  
 ȱȷɆ ȱȷɆ ֻȱȷɆ ȱȷɆ  

ʝ ȽȢɕ 30 ʠЛ 19. 8 Л/kWh  15 20 Л/kWh  1.3 1.0  

 

ƞ  
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ǶƲ ӓἶ֚ꜘǲȏǪǭ ǵ ǫӓἶȦɋɩȬɶș ȦɋɩȬɶǲẀ

ǠȒ ǮǠƳȦɋɩȬɶẀ ǲ̢Ǫǭ ǠȒ ẕǓᾜǱǖƲ ǋ ҧ 50 ̊ʣ Ǔ

♬ȐȓƲ֚ꜘǮ ǠȒ Ȫȷǵ ᶥ֛șǠȒǚǯǲȏȑƲ ֻҧ Ǯ 60 80 Ǔ

ҧѫ ǮǔȒ ȦɋɩȬɶרǲϮȓǦ ǮǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ҙ 225kW ǵ șѫ Ǟǭ ș

ѝ ǠȒ˗ǲȏȑ ș ǞƲǤǵ ș

ǯǞǭѫ ǠȒ ȵȷɄɞș ǮǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

ѫ ҧ ǯ ҧ ǵׄʣȋᾛїҘǵȦɱȶɱǵȢɉȵɡɩȱȷɆƲɟɱɄɈɱȷȱȷɆǵ

̭͔ ӓǓ ֗ǠȒʣǮǵ ǮǠƳ 

 

 

 

 

 

 

 

 

 

 

ǵӓἶȦɋɩȬɶ ҘȦɋɩȬɶ 

ҲȦɋɩȬɶ 

♫  

 

ᶥ  

ɚȢɧɶ  ȦɋɩȬɶ  

ᶫ Į- 68  ҧ ǵ ǋ ṊḌ   

ƞ ѫ ˗͈ 

 
ᶫ Į- 69  Ҙѝ _   

Ӕ HPhttp://www.hkd.meti.go.jp/  

hokne/wakkanai/shisetsu . htm ȏȑ   

ƞ  

 

Į- -   
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̈ ȦɋɩȬɶǵѫ ȋȪȻɨɱ ǵѹ ǲȏȑƲ ȪȷșЋǖїǜǱǋƲȅǦǶ

їǞǭȉǤǵ ǓᾜǱǋ șȭɨɶɱȦɋɩȬɶ Ҳ ǯᴀǺȅǠƳ 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Е̱ Ǳ ǯǤǵ˿ ȆǶƲʤ ǵǯǑȑǮǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ἥǵ Ҳ ǒȐ їǜȓȒȪȷǲǶƲCO 2ȋ ӓ Ʋ

ӓ ȋ ( ἧ ) ǵƲ᷂ ӓȋẎ

ǵԍᶦǯǱȒ ὡ ǓדȅȓǭǋȅǠƳȭɨɶɱȦɋɩȬ

ɶ Ҳ ǶƲǚȓȐǵᵂ ǵ ǲ ҧǮǠƳǞǒǞƲ ʰ

̱ǵ͔ Ǔ ǋǚǯȋƲ Ǔ ǋǚǯ Ʋ ȉẉ

ǖ ǜȓǭǋȅǠƳ  

ȅǦƲɍȢɔɨɁɆ Ƕ ἭǵȪȻɨɱȷȽɱɇǮ ș

͑ ǠȒǚǯǓǮǔȅǠǓƲǤǵ̀ǵȭɨɶɱȦɋɩȬɶ

Ҳ ǶƲǤȓᾐ ǵ ͑ Ǔⱳ ǯǱȑȅǠƳ ͑

ǵ ǲǶƲ ӧʠЛ ϤЛ ↓ǵѧ Ǔⱳ

ǮǉȒǚǯǒȐƲ ᷀ȅǮ ͑ Ƕὦ ǲṔқǞǭ

ǋȅǢȚƳ 

 

 

 

 

 

Į- -  ȭɨɶɱȦɋɩȬɶ 

ƞ ˿ Ȇ 

 

ᶫ Į- 72  ȭɨɶɱȦɋɩȬɶ Ҳ ǵ˿ Ȇ 

NEDO ȦɋɩȬɶȪȢɇɔɁȭ 2008 ȏȑ  

 

NEDO ȦɋɩȬɶȪȢɇɔɁȭ

2008 ȏȑ  

 

 

ᶫ Į- 73  Ҳ ԍ ɓɫɶᶫ 

 

NEDO ȦɋɩȬɶȪȢɇɔɁȭ 2008 ȏȑ  

 

ᶫ Į- 71  ѩ CO 2 ї ǵҊֻ  ᶫ Į- 70  ȭɨɶɱȦɋɩȬɶ Ҳ ǵѝ   

NEDO ȦɋɩȬɶȪȢɇɔɁȭ 2008 ȏȑ  
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ȪȻɨɱȦɱȶɱǯ ɠɶȽɶș ȆֻȖǢ

ȒǚǯǲȏȑƲ ҧ ǵׄʣǓ֯ ǯǱȑȅǠƳ

ǮǶƲ┴ ȋ ǲȉɍȢɔɨɁɇḌǓ

ǜȓƲᾚЊǜȓǭǋȅǠƳ 

 

 

 

 

 

 

 

ὤ↨ǲ͑ ǜȓǭǋȒ ⁸Ȫȷǵԍ ǯǱȒẏ

Ȫȷș ǯǞǭ ȒɎȷǮǠƳ șїǜǡƲ

ӓ ǵ ї ȉѹ ǮǔȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ȭɨɶɱȦɋɩȬɶ Ҳ ǵᾚЊ ǯӔ ǲǑǘȒᾚЊὕ ǶƲʤᶫǵǯǑȑǮǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʰְ ǵṔқǯ ͑ ρǵ ρșʰ ǯȉɎɧɱȷ ǖ ǜǢȒǚǯǓƲ˹♥ǵ ֗

ǵɛȢɱɆǯǱǪǭǋȅǠƳ 

 

 

 

 

ƞ ѫ ˗͈ 

 

ƞ ᾚЊ  

 

NEDO: ȦɋɩȬɶȪȢɇɔɁȭ 2008  

ȏȑ  

 

ᶫ Į- 75  ẏ Ȫȷ Ҳ  

 

ᶫ Į- 76  Ӕ ǲǑǘȒȭɨɶɱȦɋɩȬɶ Ҳ ǵᾚЊ  

 

NEDO ȦɋɩȬɶɜɁɕ 2009 ȏȑ  

 

ƞ  

 

NEDO ȭɨɶɱɅȢɶȺɩɕɫȶȥȭɆ 

ȏȑ  

 

ᶫ Į- 74  ɍȢɔɨɁɇḌ Ҳ  
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ɑȶɥɱǵ ὑǲⱳ Ǳ Ἥ ǯ ♅֯ ș ǞȅǠƳ 

 

 

ȦɋɩȬɶǵ Ἥ Ƕ ♅֯ ǯ ѝǘǜȓƲȦɋɩȬɶ Ǔ ǜȓȅǠƳʝ ǲ

Ἥ Ƕ ʣǮ їǜȓȒ ȦɋɩȬɶ ǵǚǯș ǋƲ ♅֯ Ƕ Ἥ ǲ ̝ Ʋ

Ʋ ǵ᷂ḢȵȷɄɞ ƲǤǵ̀ǲѫ ǜȓǭǋȒ ș ǞǦΙǯǱȑȅǠƳ   

 

 

 

 

 

 

 

 

 

 

ǚȓȐǵ ǲǉǦǪǭǶƲ ɅɶȽǱȐǺǲ ᷂ ֯ șḨ ǯǞǫǫȉƲ Ȧɋɩ

Ȭɶǵ ǲꜘǟǦֺ Ѱ ̏ș ǠȒǦȈƲⱳ ǲꜘǟǭ ƵǱѼ ̏ș ὑǞǭǋȒ

ǚǯǒȐƲǉǖȅǮ Ǳ ǵ ὄǯǞǭǵ ǯǱǪǭǋȒǚǯǲ ǠȒⱳ Ǔǉȑȅ

ǠƳ 

ɑȶɥɱǲǑǋǭᾍ ǯǠȒ ȦɋɩȬɶǶƲʤ ǵǯǑȑƼ ȦɋɩȬɶѫ ǵ͝ ǲ

ǠȒ ѩ ƽ Ȧɋ ǲǭᾍ ǯǜȓǭǋȒ ȦɋɩȬɶșḨ ǯǞȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

į  ⃰ ǵ ȦɋɩȬɶ Ἥ  

 

 

į-  ȦɋɩȬɶ Ἥ їǵḨ Ǳ Ǐ     

Ἥ ʣǮ їǜȓȒ ǮǉȑƲʝ Ǳ ș Ǎǯǔǵ֓ ΙǯǱȑȅǠƳ 

    Ћ̱ǮǵḨ ǲ ǋȐȓȅǠƳ 

᷂Ḣ ȋר ͜ ș  

ᶅẀ ҧ ͜ ș  

 

♅֯ Ἥ ǲ᷂Ḣǵ˗ ș ǞƲ ș ǠȒǯǔǵ֓ ΙǯǱȑȅǠƳ 

Ȧɋ ǲǭᾍ ǯǱȒ ȦɋɩȬɶ 
Ἥ  

 ѫ  

Ẑ ȦɋɩȬɶ Ʀ Ʀ 

ҘȦɋɩȬɶ Ʀ  

ɎȢȨɜȷȦɋɩȬɶ Ʀ Ʀ 

ɎȢȨɜȷ  Ě 

л   Ʀ 

ʴᾛ ҘȦɋɩȬɶ Ʀ  

↓⁪ȦɋɩȬɶ  Ʀ 

᷂ ȦɋɩȬɶ Ʀ  

 

ᶫ į- 1  Ἥ ᾍ  
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ȦɋɩȬɶ Ἥ ǯCO 2 ї ș ǠȒ ǲ̓ ǠȒ ΙǶ ǵǯǑȑǮǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ƞ Ӵ̬ ǯ CO2 ї͜  

 

 ׀

Ӵ̬  
CO 2  

ї͜  
Ӵ̬ ᶭ

Ӵ̬ 

 

MJ)  

 

kcal  

 kwh  3.6  860  0.479  ʖ-  CO 2 /kwh  

ԍ  L 38.2  9,126  0.0684  ʖ-  CO 2 /MJ  

 L 36.7  8,767  0.0679  ʖ-  CO 2 /MJ  

A)  L 39.1  9,341  0.0693  ʖ-  CO 2 /MJ  

ȪȻɨɱ L 34.6  8,242  0.0671  ʖ-  CO 2 /MJ  

ɍȢȨȭ L 34.6  8,385  0.0671  ʖ-  CO 2 /MJ  

 L 38.2  9,126  0.0687  ʖ-  CO 2 /MJ  

ӓ Ȫȷ LPG  ʖ 50.2  11,992  0.0598  ʖ-  CO 2 /MJ  

⁸Ȫȷ m3  41.1  9,818  0.0506  ʖ-  CO 2 /MJ  

ӓẏ Ȫȷ LNG  ʖ 54.4  13,019  0.0495  ʖ-  CO 2 /MJ  

ẏ Ȫȷ m3  40.9  9,771  0.0494  ʖ-  CO 2 /MJ  

ʝ Њ  ʖ 26.6  6,354  0.0906  ʖ CO 2 /MJ  

 
β  Ӕ Ҙ 2006 ₴↓ǵCO 2 їԍӴ̬ 

     ⁸Ȫȷ ṑ Ƽ˗ ǒȐǵ Ὑҧ Ȫȷ ї ὑ ȪȢɇɧȢɱƽ 

     Ǥǵ̀ Ƽ᷂ ӓᾍ ǵ ǲ ǠȒ ♣ ̉ 3 ƽ 

ӓ Ȫȷ LPG 1  m3= 2.07  kg   

 

ᶫ į- 3  Ӵ̬ ǯCO2 ї͜  

 

 ȫɫȩɫɨɶ 

kcal  

ȫɫɭɁɆ  

kWh  

ɟȪȶɣɶɩ 

MJ  

ԍ  

ȫɫɨɁɆɩ(kЄ) 

 

Ɇɱ toe  

1MJ ►Ǧȑ 239  0.278  Ě 0.0258 ¥10 -  0.0239 ¥1 0  

1kWh ►Ǧȑ 860  Ě 3.6  0.0930 ¥10  0.0860 ¥10  

1kcal ►Ǧȑ Ě 0.00116  0.00419  1.08 ¥10  10  

ԍ  

1 k Є►Ǧȑ 

9.25 ¥10  1.08 ¥10  3.87 ¥10  Ě 0.925  

 

1toe ►Ǧȑ 

107  1.16 ¥10  4.19 ¥10  1.08  Ě 

 

ᶫ į- 2  Ӵ̬ѩ Ι 
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► ǵ₴ Ƕ1,573 ǮǉȑƲӳ ɵ̬ ₳ Ǯǵ₴ ᾑ Ƕ1,191kWh/m 2ǮǠƳ

ǱǑƲȻɶɧɶɏɋɩǵ Ǯǵ ↓ǶƲгἳǵ ș ǞƲ ș ǘȒ ↓ǯǞǭ

40 ↓ș ǠȒǯ 1,340kWh/m 2Ǔ ὕ ǱΙǯǞǭ ǜȓȅǠƳ 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ἥ Ƕ► ǵЋḢșᾍ ǯǞȅǠƳ ♅֯ ǲǫǋǭǶƲẐ Ͻ șʝ ὤ↨ǵЋʫₑ 

(4,021 ʫₑɵ30m 2 / ʫₑ=3kW їҘ ►)ǯЏВ  (71 Ʋ100m 2 / ʫₑ=10kW їҘ ►)

ǲ ǞǦḹֻșѼ ǯǞǭ ὑǞȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

  1  2  3  4  5  6  7  8  9  10  11  12  ₴  

 78.5  11 2.2  155.7  169.7  175.2  147.7  136.3  137.1  161.5  143.2  82.7  72.9  1,573  

ᾑ

 

0¡ 43.7  67.8  111.3  132.6  152.5  150.3  141.1  122.5  108.6  76.3  43.2  40.6  1,191  

40 ¡ 71.6  103.0  145.4  144.9  146.0  137.4  131.1  122.5  127.2  107.3  66.9  36.6  1,340  

 

ᶫ į- 4  ⃰ ǵ ѩ ᾑ  

 

;NEDO Ћᶮ ᾑ ɅɶȽɶɜɁɕ 2006 ȏȑ  

 

į- -  Ẑ Ͻ  

 

ᶫ į- 6  Ẑ Ͻ Ἥ  

  Ἥ  ρ  

₴ ᾑ  1,340  kWh/ ₴ 

Ͻ  1,115,670000   m2  

ҧ  10  % 

͜  90  % 

Ẑ  

ȦɋɩȬɶ 
13,454,980  MWh/ ₴ 

cal  11,571,283  Gcal  

ԍ  1,267,947  KЄ/ ₴ 

 

ᶫ į- 7  Ẑ Ͻ ♅֯  

  ʝ ὤ↨ ЏВ  ֻ  ρ  

₴ ᾑ  1,340  -  kWh/ ₴ 

Ͻ  120 ,630   7,100  127 ,730  m2  

ҧ  10  -  % 

͜  90  -  % 

Ẑ  

ȦɋɩȬɶ 
14,548  856  15,404  MWh/ ₴ 

cal  12,511  736  13 ,247  Gcal  

ԍ  1,371  81  1,452  KЄ/ ₴ 

 

ƞ ᾑ ̏ǯ ᾑ  

 

ƞ Ἥ ǯ ♅֯  

 

ᶫ į- 5  Ӕ ǵ₴₳᷈ ᾑ ӳ ̬  

NEDO ӔǵẎ᷂Ě ȦɋɩȬɶǯǵВἭȏȑ  

 
ᾑ ǵ șȖǒȑȋǠǖǠȒǦȈƲ ɧȢɱș ǞǭǋȅǠƳ 
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► ǵӳ ̬ƲẐ Ͻ ᶅ ↓ 40 ↓ǵḹֻǵ ѩ Ƕʤ ǲ ǠǯǑȑǮǉȑƲ₴

ǮǶ 1,340kWh/m 2 =1,152 Mcal/m 2ǯ ǜȓȅǠƳ 

 
 

 

 

 

 

 

 

Ἥ Ƕ► ǵЋḢșᾍ ǯǞȅǠƳ ♅֯ ǲǫǋǭǶƲẐ ѫ (ȻɶɧɶȵȷɄɞ)

șʝ ὤ↨ǵЋʫₑ(4,021 ʫₑɵ3m 2 / ʫₑ)ǯЏВ ( ǵǉȒ 38 Ʋ₳᷈ 30m 2 /

)ǲ ǞǦḹֻșѼ ǯǞǭ ὑǞȅǠƳ 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

ʝ ǲ Ҙ ǲǶƲ₴₳᷈ 6 7m ̊ʣǵ᷂ Ǔ ǞǭǑȑƲ► ǮǶ₴₳᷈ Ǔ

6.0m/s ǉȒǦȈƲẎḌɵʴḌǵ Ҙ ǲ ǞǭǋȅǠƳȅǦƲ ₴ǮǶ₴₳᷈ Ǔ 6m ̊

ʤǮȉƲ2.5m ̊ʣǵ ș ǲѫ ǠȒᾛḌ Ҙ ȋẐ Ͻ ǯ ȆֻȖǢǦɍȢɔɨɁ

ɆḌǵᾛḌ Ҙ Ǔὕ ӓǜȓǭǑȑƲ ⁫ ḌǮǉȒᾛ (20

2,000W) Ǔ ♅ǜȓȅǠƳ Ὶ ǋǵẎḌ Ҙ ǵ Ʋ˗ ȋʝ ὤ↨ǵȂǒƲ

ȋЏᶸ ǵᾚЊǓ ὑǜȓȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᶫ į- 8  ϊ 40 ↓ǲǑǘȒ ѩ (ӳ ̬)  Ӵ̬:kWh/m 2  

NEDO Ћᶮ ᾑ ɅɶȽɶɜɁɕ 2006 ȏȑ  

 

  1  2  3  4  5  6  7  8  9  10  11  12  ₴  

ᾑ

 

0¡ 43.7  67.8  111.3  132.6  152.5  150.3  141.1  122.5  108.6  76.3  43.2  40.6  1,191  

40  71.6  103.0  145.4  144.9  146.0  137.4  131.1  122.5  127.2  107.3  66.9  36.6  1,340  

 

į- -  Ẑ ѫ  

 

į- -  Ҙ  

 

ᶫ į- 9  Ẑ ѫ Ἥ  

  Ἥ  ρ  

₴ ᾑ  1,152  Mcal / ₴ 

Ͻ  1,115,670,000   m2  

ҧ  70  % 

Ẑ ѫ

ȦɋɩȬɶ 
899,988,676  Gcal/ ₴ 

ԍ  98,618,089  KЄ/ ₴ 

 

ᶫ į- 10  Ẑ ѫ ♅֯  

  ʝ ὤ↨ ЏВ  ֻ  ρ  

₴ ᾑ  1,152  -  Mcal / ₴ 

Ͻ  12,063  1,140  13,203  m2  

ҧ  70  -  % 

Ẑ ѫ

ȦɋɩȬɶ 
9 ,7 28  9 19  10 ,6 47  Gcal / ₴ 

ԍ  1,066  101  1,167  KЄ/ ₴ 

 

ᶫ į- 11   ₴₳᷈ ǵѝ⁹ 

᷂ʣ 30m  ᷂ʣ 50m  ᷂ʣ 70m  

NEDO ᾯ ɜɁɕ 

http://app2.infoc.nedo.go.jp/nedo/webgis ȏȑ  

ƞ ᾑ ̏ǯ  

 

ƞ  

 

 

ƞ Ἥ ǯ ♅֯  
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► ǮǶ ̝ ǲȏȒƼ Ҙ ɓȡɶɩɇɄȷɆ˗ ƽǓ₳ 13 ₴↓ǯ₳

18 ₴↓ǲ 2 ↓ ȖȓǭǋȅǠǓƲ ר ǵׄʣș ǞƲ₳ 18 ₴↓ǲ ȖȓǦ ș

♅֯ ǯǞȅǠƳ Ƕ ǵǯǑȑǯǮǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ɵ ⃰ ȅǨǬǖȑ ȏȑ ɵқ› 

ᶽ᷂ѫ ǵ șȖǒȑȋǠǖǠȒǦȈƲ ɧȢɱș ǞǭǋȅǠƳ 
 

ᶫ į- 13  Ҙ FT ὕ ḹ  

ɓȡɶɩɇɄȷɆ

ὕ ɛ Ȣ ɱ Ɇ

NEDO  

 

᷂◐ǒȐ̸ȑїǜ

ȓȒ ǵ ȑ  

 

ᶫ į- 12   ⃰ Ὶ ǵ₳᷈  

NEDO ᾯ ɜɁɕ 

http://app2.infoc.nedo.go.jp/nedo/webgis ȏȑ  
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Ἥ ǶƲFT ǵ /Ḩș֓ ǲ 1500 kw ș 10 ḨᾚЊǞǦḹֻǵ ș ὑǞȅ

ǠƳ ♅֯ ǲǫǋǭǶƲӔ Ǯǵ˗ ᶭὑ Ҙ ֝ ǲ ǔǓǱǋ ǲȏȑƲ˗ ӓǓᶩ

ǮǉȒǦȈ ẆǞȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

᷂Ḣ ǯ ǠȒǚǯǮƲ∕ ȋȦɋɩȬɶ̸ ḧ ǲȏȒȦɋɩȬɶ Ǔ֯ ǯǱ

ȑȅǠƳ 

ɎȢȨɜȷ ǶƲȦɋɩȬɶ̊Ẇǲ ƵǱɜɄɨȠɩ ( Ʋ Ʋ Ʋḭ )ǲ

ǠȒǚǯǓǮǔƲʝ ǲẀ › ǲȏȒ ᴜ͔ (͔Ι)ǶƲ (Food) Ł (Fiber) Ł

(Feed) Łḭ (Fertilizer) Ł (Fuel) ǵ Ǯ ǋǚǯǒȐƲ ș Ǳǖѫ ǠȒǚǯǓ

ǮǠƳ 

ƵǱ֯ șר ǫɎȢȨɜȷǮǠǓƲ► ǮǶ Ʋ ǲ ǵǉȒʤᶫǲ ǞǭǋȒ

ǵ Ἥ ș ȈȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

į- -  ɎȢȨɜȷȦɋɩȬɶ ǯ ѫ  

 

ѝ  ɎȢȨɜȷ ͈ 

 

Ḣ  ȳɆȤȫɑƲǭȚǜǋƲɆȤɠɫȱȵƲɈȽɋ  

Ḣ  Ʋⱨ  

ɎȢȨɜȷ  

 ᷂ Ʋ›ḹ ∕ Ʋ┴ ∕ Ʋ  

  

 қ›  

 ὤ ᾮƲ᾿ḹ  

 ὤ↨ǛȆƲʤ  

 

ᶫ į- 16  ɎȢȨɜȷ ǵ  

 ₴ ȦɋɩȬɶ֝♬  ₴ ρѫ  ʫₑ ѝ 

750kw  1,518,293kw  23  430 ʫₑѝ 

1000kw  1,991,200kw  23  563 ʫₑѝ 

1500kw  3,265, 996kw  25  924 ʫₑѝ 

2000kw  4,627,825kw  26  1309 ʫₑѝ 

 

 

ᶫ į- 14  FT H18  

 ₴ ȦɋɩȬɶ֝♬  ȦɋɩȬɶ ѹ  

1500kw  3,265,996kw  30,700 kЄ 

ᾚЊְ  10 Ḩ 

Ҙ ȦɋɩȬɶ 32,660Mw  
28,088Gcal  

ԍ     3,078 kЄ 

 

ᶫ į- 15  Ҙ Ἥ  

ƞ Ἥ ǯ ♅֯  
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-Ū ɎȢȨɜȷ  

 

 

 

Ἥ ǶƲ► ǵ ǒȐᶮ ǵ ș ǋǦ 43,293  ha ǯǞȅǠƳ ♅֯ ǶƲ►

ǵ ɎȢȨɜȷǯǞǭѫ ֯ ǱƲ ǵⱦ ѫ ǵ 16,461 ha ǯǞȅǠƳ ǵ

ⱦ ѫ ǵ Ƕ ǯ ǵֻ ΙǯǱǪǭǋȒǦȈƲ ѝǲȏȑ ǞȅǠƳȅǦƲ

ѫ ș ǯǞǭ ǞȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    ֻ  ρ  

 38,140  5 ,153  43,293  ha  

ї͜  36.8  -  t/ha  

 4,443  -  Mcal/t  

 66  -   

ѫ ȦɋɩȬɶ 4,115,748  556,068  4,671,816  cal  

ԍ  450,991  60,932  511,923  kЄ/ ₴ 

 

ᶫ į- 19  ɎȢȨɜȷ Ἥ  

ƞ Ἥ ǯ ♅֯  

 

    ֻ  ρ  

 16,461  -  ha  

Ҋֻ 88  12  100.0   

ѫ  2  2  2   

ї͜  36.8  -  t/ha  

A¥B¥C¥D 10,661  1,454  12,115   

 4,443  -  Mcal/t  

 66  -   

E¥F¥G 31,262  4,264  35,526  Gcal  

ᶭ◐ӓ 90  -   

ɚȢɧɶҧ  80  -  ╛  

ѫ ȦɋɩȬɶ 22,509  ,070  25,579  cal  

ԍ  ,467  336  2,803  KЄ/ ₴ 

 

ᶫ į- 20  ɎȢȨɜȷ ♅֯  

⃰ ha)  

 5,153  

 38,140  

ᶮ  47,615  

ֻ  90,908  

    

ᶫ į- 17  ⃰ Ҋֻ 

    ɵ Ὄ ⅍ ҵ Ȁ 

ᶮ Ὄ ᾯ К ֓  

ֻ Ι 

⃰   

ѩ ha)  

ᶽͪЋ  26,738  

ǯ˲ǯǵВ  94  

ǵⱦ ѫ  16,461  

ֻ  43,293  

Кͪὄ  4,538  

Кͪὄ  40  

 

ᶫ į- 18  ⃰ ѩ Ҋֻ 

    ɵ Ὄ ⅍ ҵ Ȁ 
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ᶫ į- 21  ⃰ Ҋֻѝ⁹ᶫ 

ɵ Ὄ ⅍ ҵ Ȁ 
ᶮ ⃰ ͑  

ǵ șȖǒȑȋǠǖǠȒǦȈƲ ɧȢɱș ǞǭǋȅǠƳ 

  

ᶮ  
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ɵ Ὄ ⅍ ҵ Ȁ 
ᶮ ⃰ ͑  

ǵ șȖǒȑȋǠǖǠȒǦȈƲ ɧȢɱș ǞǭǋȅǠƳ 

 

ᶮ  
 

ᶽǵͪЋ Кǵͪὄ  

 

ᶽͪЋ  

 

ǯ˲ǵВ  

ǯ˲ǵВ Кǵͪὄ  

 

ǵⱦ ѫ  

 

 

 

 

ᶫ į- 22  ⃰ ѩ Ҋֻѝ⁹ᶫ 
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-ū ɎȢȨɜȷ  

 

 

Ἥ ǶƲ► ǵ ǒȐᶮ ǵ ș ǋǦ 43,293 ha ǯǞȅǠƳ ♅֯ ǶƲ

► ǵ ɎȢȨɜȷǯǞǭѫ ֯ Ǳ ǵⱦ ѫ ǵ 16,461 ha ǯǞȅǠƳ

ǵⱦ ѫ ǵ Ƕ ǯ ǵֻ ΙǯǱǪǭǋȒǦȈƲ ѝǲȏȑ ǞȅǠƳ

ȅǦƲ ǵḹֻƲ֛ ♥ǵ ᶥⱥȅǮ 2 ₴ ↓ⱳ ǯ˔ ǜȓȒǦȈƲ ǵӭѝǲǉ

ǦȒ ș ʣǞƲ ѫ ș ǯǞǭ ǞȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    ֻ  ρ  

 38,140  5,153  43,293  ha  

ⱦ ͜  50  -   

ї͜  13.5  -  t/ha  

ѝ⁹  90  -   

 3,800  -  Mcal/t  

ѫ ȦɋɩȬɶ 880,462  118,957  999,419  cal  

ԍ  96,478  13,035  109,513  kЄ/ ₴ 

 

ᶫ į- 23  ɎȢȨɜȷ / Ἥ  

ᶫ į- 24  ɎȢȨɜȷ / ♅֯  

    ֻ  ρ  

 16,461  -  ha  

Ҋֻ 88  12  100.0   

ⱦ ͜  50  -   

ї͜  13.5  -  t/ha  

ѝ⁹  90  -   

ѫ     

 3,800  -  Mcal/t  

ᶭ◐ӓ 90    

ɚȢɧɶҧ  80  -   

ѫ ȦɋɩȬɶ 9,631  1,313  10,944  cal  

ԍ  ,055  1 44  ,199  kЄ/ ₴ 

 

ƞ Ἥ ǯ ♅֯  
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ᶫ į- 25  ⃰ ѝ⁹ᶫ 

 

ᶮ ⃰ ͑  

5 ᶥ ṑ ᶫȏȑ̸  

ǵ șȖǒȑȋǠǖǠȒǦȈƲ ɧȢɱș ǞǭǋȅǠƳ 

ᶮ  
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ɎȢȨɜȷ 

► ǵ ǮǶ қ›Ǔ ȖȓǭǋȒǚǯǒȐƲ ǲ ͈ǞƲ ∕ Ǔ їǜȓȅǠƳ

ǮǶɟȽɱ ș ὑǞƲ Ἥ Ʋ ♅֯ ș ǞȅǠƳ 

 

 

Ἥ Ƕ Ʋ ǵ Ǔᶩ ǱǚǯǒȐ ẆǞȅǠƳ ♅֯ ǶƲɟȽɱ șѫ

ǞƲȪȷӓǲⱳ Ǳד ș ǦǞǭǋȒǚǯșѼ ǯǞǭ ǞȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɎȢȨɜȷ 

► ǵ ǮǶ ǓẎӭșӸȈǭǑȑƲ ǵ Ǔ їǜȓȅǠƳ ǮǶɟȽɱ

ș ὑǞƲ Ἥ Ʋ ♅֯ ș ǞȅǠƳ 

 

 

 

 

Ἥ Ƕ КǮͪ ǠȒ ǵ șɟȽɱ șѫ ǞǦḹֻșѼ ǯǞǭ ǞȅǠƳ ♅

֯ ǶƲ► ǵǚȓȅǮǵ֝ȑ ȆǯǞǭƲὈ˓ǯǶ ǪǭǋǱǋȉǵǵƲǼȚᾮǵḭ ӓș͝ Ǟ

ǭǋȒǚǯǒȐ ẆǞȅǠƳ 

 

 

 

 

∕ ы Ȁ(H20.3 12 ⃰ Ӳ ѝ) 

 

∕ ǵ  ы  ρ  

ȂǦǭȤɫ 1,272,680kg  қ› ǜșדȇ 

ɐɆɅ 415,760kg   

ɈɜȱК  5,970kg   

ǜ 71,520kg   

Ǥǵ̀ 18,200kg   

 1,784,130kg   

 

ᶫ į- 26  ɎȢȨɜȷ  

  ɎȢȨɜȷ ρ  

ѫ  1,784  t/ ₴ 

ɎȢȨȪȷ  100  m3 /t  

ӓׄʣ  100  % 

ɟȽɱד  65  % 

ɟȽɱ  8,500  Kcal/N  m3  

ɚȢɧɶҧ  80  % 

ѫ ȦɋɩȬɶ 789  Gcal  

ѫ ԍ  86  kЄ/ ₴ 

ҧ  25  % 

ѫ ȦɋɩȬɶ 247  Gcal  

ѫ ԍ  27  kЄ/ ₴ 

 

ᶫ į- 27  ɎȢȨɜȷ ♅֯  

 

ƞ Ἥ ǯ ♅֯  

 

ƞ Ἥ ǯ ♅֯  
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-  

 

 

 

 

 

 

 

 

 

 

 

 

 

ɎȢȨɜȷ 

ǵ ̱ǲȏȑВֿы ș ᵣǞǭǋȒḹֻƲ Ἥ ǵȦɋɩȬɶѫ ǿǵўȑ Ǐ

ǲǶƲ ̱ ǵӲ Ǔⱳ ǮǠƳ∕ ǵḹֻƲᾛ Ǳ ǮǶѫ Ṷ̌ǖǱȒǯ

ǯȉǲ⁸ Ǯ ᵣǠȒḹֻǶƲȲɝ ǲǑǘȒ ṑᾍ Ǔʥ֯ ǯǱȑȅǠƳ Ҙ ǵ

ҧ 40% ǯ ǠȒǯƲ ǱȒ ҧ ǵׄʣǓ ♅ǜȓȅǠƳ 

 

 

 

Ἥ ǶƲὤ↨ȲɝƲʤ ɵǞᾮ ǓǉȑȅǠǓƲ ẆǮы ǜȓǭǋȒ∕ Ƕ ẆǞȅ

ǠƳǦǧǞƲ ᷀ὤ↨ȲɝǯǞǭᶥ֛ǜȓǭǋȒɘɁɆɚɆɩȋ֦ ǶƲ Ǔ ǖȦɋɩȬ

ɶǵПѫ ǲׄǋǭǋȒǚǯǒȐƲ ǮǶ ɎȢȨɜȷǵ Ἥ ɵ ♅֯ șƲɨȳȢ

ȭɩȹɱȽɶǮᶥ֛ǞǭǋȒ ǛȆǵКƲɘɁɆɚɆɩǯ֦ ș֝ȑ ǋȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᴜ  ᷂⃰Ӣ ᷂Ӣ ֻ  

ǺȚ 89.96  22.06  112.02  

ɘɁɆɚɆɩ 37.23  7.30  44.53  

ȷȿɶɩ  48.23  8.12  56.41  

Ƞɩɝ  20.73  5.56  26.29  

֦  429.86  32.58  462.44  

Ǥǵ̀ɕɧȷȿɁȭ 92.49  18.09  110.16  

ɵ ɆɪȢ 8.50  1.47  9.97  

 0.09  0.04  0.13  

 

ᶫ į- 29  ɨȳȢȭɩᴜ ǯ  

  ɘɁɆɚɆɩ ֦  ֻ  ρ  

 44.53  462.44  506.97   

 6,999  3,989  -  Mcal/t  

Ἥ  312  1,845  2,157  cal  

ԍ  34  203  237  KЄ/ ₴ 

 

ᶫ į- 30  ɎȢȨɜȷ Ἥ  

  ˎ   ֻ  ρ  

 11,323   895  12,218   

͜  16.4  7.3  -  t/ ₴ 

 185,697  6,534  192,231  / ₴ 

ɎȢȨȪȷ  25  -  m3 /t  

ɟȽɱ ӓׄʣ  100  -   

ɟȽɱד  65  -   

 8,500  -  Kcal/N  m3  

ɚȢɧɶҧ  80  -   

ѫ ȦɋɩȬɶ 20,520  722  21,242  Gcal  

ѫ ԍ  2,249  79  2,328  kЄ/ ₴ 

ҧ  25  -   % 

ѫ ȦɋɩȬɶ 6,412  226  6,638  Gcal  

ѫ ԍ  702  25  727  kЄ/ ₴ 

 

ᶫ į- 28  ɎȢȨɜȷ Ἥ  

ƞ Ἥ ǯ ♅֯  
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ǮǶƲ∕ șᶥ֛ǞǭǋǱǋǦȈƲ Ἥ Ƕ ẆǞȅǠƳ ♅֯ ǶƲʝ ὤ↨ǵЋʫ

ₑȏȑ їǜȓȒ∕ ǒȐǵBDF ș ὑǞǭƲ ǞȅǠƳǱǑƲ Ƕ Ǔᶩ Ǳ

ǚǯǒȐƲ ᷀Џ ǜȓǭǋȒΙș ǋȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ԍ ǯǱȒ̸ ǵ ǶƲ ȋѫ ǲȏȑƲǉȐȍȒ֯ Ǔר ǏȐȓȒǦȈƲЏ ǜȓ

ǭǋȒɅɶȽȏȑƲ► Ǯǵ ǲ ǞǭǋȒǯ ǏȐȓȒ ǵ ǲȏȒ BDF ƲȵɡȪ

Ȣɠ ǲȏȒȦȽɌɶɩ ș ὑǞƲ Ἥ Ʋ ♅֯ ș ǞȅǠƳȅǦƲ►

ǵ Ǯ ǞǭǋȒ Ƕᶭ◐ӓșѼ ǯǞȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  ɘɁɆɚɆɩ ֦  ֻ  ρ  

Ἥ  44.53  462.44  506.97   

 6,999  3,989  -  Mcal/t  

ᶭ◐ӓ  90  -   

ɚȢɧɶҧ  80  -  ╛  

ѫ ȦɋɩȬɶ 224  1,328  1,552  Gcal  

ԍ  25  145  170  KЄ/ ₴ 

 

ᶫ į- 31  ɎȢȨɜȷ ♅֯  

į- -  ɎȢȨɜȷȦɋɩȬɶ  

 

į- -  ɎȢȨɜȷȦɋɩȬɶ ̸  

 

    Ӵ̬ ha   

  

  

  

  

ᵣ ᷂   

   
  

        

    

 

  
ᾐ

᷂ 

̲ȉ̸Ȑ

ǱǒǪǦ

 

    ̸ ǧǘ

ș̸ǪǦ      

Ћ  1,071,814  226,115  843,015  358,931  53,817  471,473  12,612  

Ὄ ⅍ 51 ,295  -  51,295  2 ,103  2 ,072  48,405  787  

᷂⃰Ӣ 7,362  -  7 ,362  25 4  254  7,077  32  

᷂Ӣ  3,709  -  3 ,709  272  256  3,268  170  

 

ᶫ į- 33  ⃰ ᷂ Ҋ 

2005  ȳɱȹȷȏȑ  

ƞ Ἥ ǯ ♅֯  

 

ƞ Ἥ ǯ ♅֯  

 

 BDF ∕  ρ  

 6  Є/ ₴/ʫₑ 

ʫₑ  4021  2007 һ  

 8,500  kcal/ Є 

ҧ  95   

ɎȢȨɜȷȦɋɩȬɶ 195  Gcal/ ₴ 

ԍ  21  KЄ/ ₴ 

 

ᶫ į- 32  ɎȢȨɜȷ BDF ∕ ♅֯  

ɎȢȨɅȡɶȺɩɵɍɱɇɔɁȭȏȑ∕ ֛ ֓  
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Ἥ ǶƲ Ʋ ǵ Ǔᶩ ǱǚǯǒȐ ẆǞȅǠƳ ♅֯ ǶƲ► ǵ Ǯ

ș ǞǭǋȒ ᾐ ᷂ș ǋǦ ᷂ ș ǋǭ ǞȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ƞ Ἥ ǯ ♅֯  

 

  Ћᶮ Ӕ  

 

 

 

Ẏ  0.012  0.023  

ǵ  0.019  0.032  

ǹȅȖȑ 0.005  0.010  

Ǯ 

Ț 

Ǿ 

Ț 

 

 

 0.053  0.053  

ᾛ  0.041  0.049  

Ẏ  0.095  0.037  

ȳɂɜȢɠ 0.250  0.097  

ȶɡȪȢɠ 0.331  0.404  

ɆȤɠɫȱȵ 0.099  0.125  

 

 

 

ǭȚ  0.685  0.685  

ȻɩȲɶ 0.574  0.0169  

 

ᶫ į- 34  ̸ ѩӴ̬ ►Ǧȑǵ֛ t/ha  

  BDF  ȦȽɌɶɩ 

 

 

 

Ẏ  100  Ě 

ǵ  364  Ě 

ǹȅȖȑ 543  Ě 

Ǯ 

Ț 

Ǿ 

Ț 

 

 

 Ě 303  

ᾛ  Ě 303  

Ẏ  Ě 333  

ȳɂɜȢɠ Ě 128.7  

ȶɡȪȢɠ Ě 87.1  

ɆȤɠɫȱȵ Ě 370  

 

 

 

ǭȚ  Ě 83.3  

ȻɩȲɶ Ě 80  

 

ᶫ į- 35  ̸ ѩǵBDFɵȦȽɌɶɩ֛ Є/ t  

NEDO:  ȦɋɩȬɶ̸ ǵɎȢȨ ֛ ǵ ǯ ֓  

ᶫ į- 36  ǵ ǲȏȒ BDF ♅֯  

  ᷂⃰Ӣ ᷂Ӣ ֻ  ρ  

̸  285  441  726  ha  

ї͜  0.032  -  t/ha  

֛  364  -  Є/ t  

 8,500  -  Kcal/  

♅֯  28  44  72  cal  

ԍ  3  5  8  KЄ/ ₴ 

 NEDO:  ȦɋɩȬɶ̸ ǵɎȢȨ ֛ ǵ ǯ ȏȑBDF ֓  

ᶫ į- 37  ȶɡȪȢɠǲȏȒ ȦȽɌɶɩ ♅֯  

  ᷂⃰Ӣ ᷂Ӣ ֻ  ρ  

̸  285  441  726  ha  

ї͜  0.404  -  t/ha  

֛  87.1  -  Є/ t  

 5,000  -  Kcal/ Є 

♅֯  50  78  128  cal  

ԍ  5  9  14  KЄ/ ₴ 

 NEDO:  ȦɋɩȬɶ̸ ǵɎȢȨ ֛ ǵ ǯ ȏȑȦȽɌɶɩ ֓  

ᶫ į- 38  ǲȏȒ ᶭ◐ ♅֯  

  ᷂⃰Ӣ ᷂Ӣ ֻ  ρ  

̸  285  441  726  ha  

ї͜  16.5  -  t/ha  

֛ ᶥ  2  -  ᶥ/ ₴ 

 4,300  -  Mcal/t  

ᶭ◐ӓ 90  -   

ɚȢɧɶҧ  80    

♅֯  29 ,118  45,056  74,17 4  cal  

ԍ  ,191  4,937  8,128  KЄ/ ₴ 

 : ᷂ǵȦɋɩȬɶҧ ȏȑ ֓  
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Ἥ ǶƲ ѫ ǵᾍ ș► ǵԍ ɵ ɵ ḹǵ 2.44  km 2 ǯǞƲ ș

ǵ150cm ǯǞǦḹֻșѼ ǲ ǞȅǠƳ ♅֯ Ƕ ș ǵ1/3 ǵ50cm

ǯǞȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Ἥ Ƕⅎ ᶪǱ ′ ǵ Ǔᶩ Ǳǚǯȋ ǓǱǋǚǯǒȐ ẆǞȅǠƳ ♅

֯ ǶƲ ɵ ǯ Ǯ ᵣǞǭǋȒ ǵᶉї ș ǋǭ ǞȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ἥ Ƕ Ʋ ǵ Ǔᶩ ǱǚǯǒȐ ẆǞȅǠƳ ♅֯ ǶƲ Ǯ ᵣǞǭǋȒ

ǵ ї 100 Є/ ѝǯ ї ↓ 33.0 ħƲ 120 Ǯѫ ǜȓǦ ǯֻ ǜȓȒ Ʋ

ẕ 15 ħș ǋǦḹֻșѼ ǲ ǞȅǠƳǱǑƲ ♅֯ ǲǑǘȒ ї ǶƲ100 Є

¥60 ѝ¥24 ¥365 ¥2 105,120k Є/ ₴ǯǱȑȅǠƳ 

 

 

 

 

 

 

 

 

 

 

į- - 7  ѫ  

 

į- - 8  ʴᾛ Ҙ  

 

 ʣ ɵ  ⃰  ֻ  ρ  

 2.83  1.66  4.49  m3 /s  

⁪ 8  -  m 

Ҙқ ↓ 9.8  -  m/s 2  

 222  130  352  Kwh  

 365  365   

₴  80,983  47,503  128,486  Kwh/ ₴ 

ʴᾛ ҘȦɋɩȬɶ 69  41  110  Gcal  

ԍ  8  4  12  KЄ/ ₴ 

 

ᶫ į- 41  ʴᾛ Ҙ ♅֯  

ƞ Ἥ ǯ ♅֯  

 

ƞ Ἥ ǯ ♅֯  

 

į- - 9  ↓⁪ ѫ  

 

 л  ρ  

ḉ  150  cm  

Ὥ↓ 100  Kg/ m3  

ᾍ  2.44  km 2  

ḭ  366 ,000  t  

л ҘԍӴ̬ 92,500  Kcal/t  

ȦɋɩȬɶ 33,855  Gcal  

ԍ  3,7 10  KЄ/ ₴ 

 

ᶫ į- 39  ѫ Ἥ  

 л  ρ  

ḉ 1/3  50  cm  

Ὥ↓ 100  Kg/ m3  

ᾍ  2.44  km 2  

ḭ  122 ,000  t  

л ҘԍӴ̬ 92,500  Kcal/t  

ȦɋɩȬɶ 11,285  Gcal  

ԍ  1,237  KЄ/ ₴ 

 

ᶫ į- 40  ѫ ♅֯  

ƞ Ἥ ǯ ♅֯  

 

 ⃰  ρ  

ѫ ↓⁪ 18  33 ħ 1 5ħ 

̭ᶿ  1,000  kcal/t/ ħ 

ї  105,120  m3  

 120   

 126,144  kcal / ₴ 

↓⁪ȦɋɩȬɶ 2, 271  Gcal/ ₴ 

ԍ  249  KЄ/ ₴ 

 

ᶫ į- 42  ↓⁪ ѫ ♅֯  
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► ǶʤᶫǵǯǑȑʺ Ǳ ῇɓɫɱɆǒȐẆȓǭǋȒǚǯǒȐƲ Ἥ Ʋ ♅֯ ǯȉǲ

ẆǞȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

₳ ₴↓ ⃰ ᷂ 

į- - 10  ᷂  

 
ƞ Ἥ ǯ ♅֯  

 

ֻ  ᷂ᶷ ṑ  ᷂ Ȯɩɶɕ HP 

http://unit.aist.go.jp/georesenv/geotherm/JapanGPPJ.htm l ȏȑ  
 

 

 

ᶫ į- 43  ᶮКǵʺǱ ǯ ῇɓɫɱɆ 

Ӕ Ҙ 50  MW 

ʢ ɜɄɨȠɩ 9.5  MW 

Ӕ Ҙ 50  MW 

Ӕ Ҙ 28.8  MW 

Ӕ Ҙ᷂  23.5  MW 

Ӕ Ҙ 80  MW 

 12.5  MW Ӕ Ҙ 65  MW 

ˬ Ҙ 3.3  MW 

ʾ˝əɄɩ 1.9 MW 

ˉ″ Ҙ 25 MW 

ˉ ϽəɄɩ 1 MW 

Ẏᴇ Ͻ 0.2 MW 

ˉ″ Ҙ 30 MW 

ˉ″ Ҙ 30 MW 

ˉ″ Ҙ 12.5 MW 

ˉ″ Ҙ 112MW  
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ǞǦ ♅֯ șḨǲȦɋɩȬɶ 276,134G cal ǵѹ Ҋֻ ȦɋɩȬɶ

ș їǞȅǠƳ 

 

 

 

 

 

ʝ ὤ↨Ћʫₑǯ 71 ȩ ǵЏВ ǵᾶ ǲȻɶɧɶɏɋɩș ǞǦḹֻș ὑǞȅǠƳ 

 

 

1,340kWh/m 2 / ₴¥10%( ҧ )¥90%( ͜ )¥(30m 2 / ʫₑ¥4,021 ʫₑ 100m 2 /

ʫₑ¥71 = 15,404 MWh/ ₴¥860kcal/kWh 13,247 Gcal/ ₴ 

 

 

 

 

 

 

 

 

 

 

 

ʝ ὤ↨Ћʫₑǯ 38 ȩ ǵЏВ ǵᾶ ǲȻɶɧɶɏɋɩș ǞǦḹֻș ὑǞȅǠƳ 

 

 

1,152 Mcal/m 2 / ₴¥70%( ҧ )¥(3m 2¥4,021 ʫₑ 30m 2¥38 )= 10,6 47 Gcal/

₴ 

 

 

 

 

 

 

 

 

 

 

 

FT ǲȏȑ їǜȓǦ 1,500kW ș 10 Ḩ ǞǦḹֻș ὑǞȅǠƳ 

 

 

 

3,265,996kw / Ḩ/₴¥10( Ḩ) 32,660 Mwh ¥860kcal/kWh 8,088 Gcal/ ₴ 

 

 

 

 

 

į-  Ἥ ǵȅǯȈ      

į- -  Ẑ Ͻ  

 

į- -  Ẑ ѫ  

 

į- -  Ҙ  

 

ƞ ὑ ̏ 

 

ƞ  ὑ ╛ 

 

ƞ ὑ ̏ 

 

ƞ  ὑ ╛ 

 

ƞ ὑ ̏ 

 

ƞ  ὑ ╛ 

 

 Gcal/ ₴ MJ/ ₴ ԍ  CO2ѹ ֯  

♅֯  13,247  55,504,930  1,452 KЄ/ ₴ 3,794 t- CO 2 / ₴ 

ȦɋɩȬɶ  4.79  

 

ᶫ į- 44  Ẑ Ͻ ᶥ֛ȦɋɩȬɶǯҧ  

 Gcal/ ₴ MJ/ ₴ ԍ  CO2ѹ ֯  

♅֯  10, 647  44,610,930  1,167 KЄ/ ₴ 3,049 t- CO 2 / ₴ 

ȦɋɩȬɶ  3.86  

 

ᶫ į- 45  Ẑ ѫ ᶥ֛ȦɋɩȬɶǯҧ  

 Gcal/ ₴ MJ/ ₴ ԍ  CO2ѹ ֯  

Ἥ  28,088  117,688,720  3,078 KЄ/ ₴ 8,042 t- CO 2 / ₴ 

ȦɋɩȬɶ  10.17  

 

ᶫ į- 46  Ҙ ᶥ֛ȦɋɩȬɶǯҧ  
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(1)  Ū ɎȢȨɜȷ 

 
ǵ ǵⱦ ѫ 16,461ha ǵѫ ș ὑǞȅǠƳ 

 

 

16,461  ha( )¥36.8t/ha ¥ ( ѫ )¥4,443 Mcal/t( )¥0.66(

₳᷈ )¥90%( ᶭ◐ӓ)¥80%( ɚȢɧɶҧ )= 25,579 Gcal / ₴ 

 

 

 

 

 

 

( )-ū ɎȢȨɜȷ  

 
ᶥⱥ ǵ ₴ șѼ ǯǞǭƲ ǵ ǵⱦ ѫ 16,461ha ǵѫ ș ὑǞȅǠƳ 

 

 

16,461 ha( )¥50 % ( ⱦ ͜ )¥13.5t/ha ¥90%( ѝ⁹ )¥4%( ѫ )¥3,800  

Mcal/t  ( )¥90%( ᶭ◐ӓ)¥80%( ɚȢɧɶҧ )=10,944Gcal / ₴ 

 

 

 

 

 

 

(2)  ɎȢȨɜȷ 

 
Ȫȷӓǲⱳ Ǳד ș ǦǞǭǋȒǚǯșѼ ǯǞǭƲɟȽɱ ș ǋǭ ǞȅǠƳ 

 

 

1,784 t( ɎȢȨɜȷ )¥100  m3 /t( ɎȢȨȪȷ )¥100%( ӓׄʣ )¥65%( ɟȽ

ɱד )¥8,500 Kcal/N  m3 (ɟȽɱ )¥80%( ɚȢɧɶҧ )=789  Gcal/ ₴ 

  

 

 

 

 

 
1,784 t( ɎȢȨɜȷ )¥100  m3 /t( ɎȢȨȪȷ )¥100%( ӓׄʣ )¥65%( ɟȽ

ɱד )¥8,500 Kcal/N  m3 (ɟȽɱ )¥25%( ҧ )=247  Gcal/ ₴ 

 

 

 

 

 

 

į- -  ɎȢȨɜȷ ǯ ѫ  

 

ƞ ὑ ̏ 

 

ƞ  ὑ ╛ 

 

ƞ ὑ ̏ 

 

ƞ  ὑ ╛ ѫ  

 

 Gcal/ ₴ MJ/ ₴ ԍ  CO2ѹ ֯  

♅֯  789  3,305,910  86 KЄ/ ₴ 227 t - CO 2 / ₴ 

ȦɋɩȬɶ  0.29  

 

ᶫ į- 49  ɎȢȨɜȷ ѫ ᶥ֛ȦɋɩȬɶǯҧ  

ƞ ὑ ̏ 

 

ƞ  ὑ ╛ 

 

 Gcal/ ₴ MJ/ ₴ ԍ  CO2ѹ ֯  

♅֯  10,944  45,855,360  1,199  KЄ/ ₴ 3,133  t - CO 2 / ₴ 

ȦɋɩȬɶ  3.9 6  

 

ᶫ į- 48  ɎȢȨɜȷѫ ᶥ֛ȦɋɩȬɶǯҧ  

ƞ  ὑ ╛ ѫ  

 

 Gcal/ ₴ MJ/ ₴ ԍ  CO2ѹ ֯  

♅֯  25,579  107,176,010  2,803 KЄ/ ₴ 7,324 t- CO 2 / ₴ 

ȦɋɩȬɶ  9.26  

 

ᶫ į- 47  ɎȢȨɜȷѫ ᶥ֛ȦɋɩȬɶǯҧ  

 

 Gcal/ ₴ MJ/ ₴ ԍ  CO2ѹ ֯  

♅֯  247  1,034,930  27 KЄ/ ₴ 71 t - CO 2 / ₴ 

ȦɋɩȬɶ  0.09  

 

ᶫ į- 50  ɎȢȨɜȷ ѫ ᶥ֛ȦɋɩȬɶǯҧ  
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(3 ) ɎȢȨɜȷ 

 
ɟȽɱ ș ǋǭ ǞȅǠƳ 

 

 

192,231 t( ɎȢȨɜȷ )¥25  m3 /t( ɎȢȨȪȷ )¥100%( ӓׄʣ )¥65%( ɟȽ

ɱד )¥8,500 Kcal/N  m3 (ɟȽɱ )¥80%( ɚȢɧɶҧ )=21,242  Gcal/ ₴ 

 

 

 

 

 

 

192,231 t( ɎȢȨɜȷ )¥25  m3 /t( ɎȢȨȪȷ )¥100%( ӓׄʣ )¥65%( ɟ

Ƚɱד )¥8 ,500 Kcal/N  m3 (ɟȽɱ )¥25%( ҧ )=6,638 Gcal/ ₴ 

 

 

 

 

 

(4 ) ɎȢȨɜȷ  

 
ɨȳȢȭɩȹɱȽɶǮᶥ֛ǞǭǋȒ ǛȆǵКƲɘɁɆɚɆɩǯ֦ ǵѫ ș ὑǞȅǠƳ 

 

 

ɘɁɆɚɆɩ 44.53t( )¥6,999  Mcal/t  ( )¥90 (ᶭ◐ӓ)¥80%( ɚȢɧɶҧ ) 

=224Gcal  

֦ 462.44t( )¥3,989  Mcal/t  ( )¥90 (ᶭ◐ӓ)¥80%( ɚȢɧɶҧ ) 

=1,328Gcal /₴ 

 

 

 

 

 

 

 

 

ʝ ὤ↨ȏȑ їǜȓȒ∕ ǒȐǵBDF ș ὑǞȅǠƳ 

 

 

6Є(₴/ ʫₑ)¥4,021 ʫₑ¥8,500 kcal/ Є( )¥95%( ҧ )=195 Gcal/ ₴ 

 

 

  

 

 

 

 

ƞ ὑ ̏ 

 

ƞ  ὑ ╛ ѫ  

 

ƞ ὑ ̏ 

 

ƞ  ὑ ╛ 

 

 Gcal/ ₴ MJ/ ₴ ԍ  CO2ѹ ֯  

Ἥ  21,242  89,003,980  2,328 KЄ/ ₴ 6,083 t- CO 2 / ₴ 

ȦɋɩȬɶ  7.69  

 

ᶫ į- 51  ɎȢȨɜȷѫ ᶥ֛ȦɋɩȬɶǯҧ  

į- -  ɎȢȨɜȷȦɋɩȬɶ  

 
ƞ ὑ ̏ 

 

ƞ  ὑ ╛ 

 

 Gcal/ ₴ MJ/ ₴ ԍ  CO2ѹ ֯  

♅֯  195  817,050  21 KЄ/ ₴ 55 t - CO 2 / ₴ 

ȦɋɩȬɶ  0.07  

 

ᶫ į- 54  ѫ ȦɋɩȬɶǯҧ  

ƞ  ὑ ╛ ѫ  

 

 Gcal/ ₴ MJ/ ₴ ԍ  CO2ѹ ֯  

Ἥ  6,638  27,813,220  727 KЄ/ ₴ 1,900 t- CO 2 / ₴ 

ȦɋɩȬɶ  2.40  

 

ᶫ į- 52  ɎȢȨɜȷѫ ᶥ֛ȦɋɩȬɶǯҧ  

 Gcal/ ₴ MJ/ ₴ ԍ  CO2ѹ ֯  

♅֯  1,552  6,502,880  170 KЄ/ ₴ 444 t - CO 2 / ₴ 

ȦɋɩȬɶ  0.56  

 

ᶫ į- 53  ɎȢȨɜȷѫ ᶥ֛ȦɋɩȬɶǯҧ  
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ǵ ǒȐǵBDF ș ὑǞȅǠƳ 

 

 

726 ha( ̊Ẇǵ )¥0.032 t/ha( ֛ )¥364 Є/t( )¥8,500kcal/ Є( ) 

72 Gcal / ₴ 

 

 

 

 

 

 

ȶɡȪȢɠ ǒȐǵȦȽɌɶɩ ș ὑǞȅǠƳ 

 

 

726 ha( ̊Ẇǵ )¥0.404 t/ha( ֛ )¥87.1 Є/t( )¥5,000kcal/ Є( )

1 28 Gcal /₴ 

 

 

 

 

 

 

ǒȐǵᶭ◐ӓ ș ὑǞȅǠƳ 

 

 

726 ha( ̊Ẇǵ )¥16.5(t/ha) ¥2(֛ ᶥ )¥4,300  Mcal/t ( )¥

90%( ᶭ◐ӓ)¥80%( ɚȢɧɶҧ )=74,174  Gcal /₴ 

 

 

 

 

 

 

 

 
ѫ ǵᾍ șԍ ɵ ɵ ḹǵ (2.44 km 2 )ǯǞƲ ș ǵ /3 ǵ 50cm ǯ

ὑǞȅǠƳ 

 

 

 50c m(ḉ 1/3) ¥100Kg/m 3 ( Ὥ↓)¥2.44 km 2 (ᾍ )¥92,500 Kcal/t( л

ҘԍӴ̬)=11 ,285 Gcal/ ₴ 

 

 

 

 

 

į- -  ѫ  
 

ƞ ὑ ̏ 
 

ƞ  ὑ ╛ 
 

 Gcal/ ₴ MJ/ ₴ ԍ  CO2ѹ ֯  

♅֯  11 ,285  47,284,150  1,237 KЄ/ ₴ 3,232 t- CO 2 / ₴ 

ȦɋɩȬɶ  4.09  

 

ᶫ į- 58  ѫ ᶥ֛ȦɋɩȬɶǯҧ  

į- - 6  ɎȢȨɜȷȦɋɩȬɶ ̸  

 

ƞ ὑ ̏  

 

ƞ  ὑ ╛ 

 

ƞ ὑ ̏ ǵ  

 

ƞ  ὑ ╛ 

 

ƞ ὑ ̏  

 

ƞ  ὑ ╛ 

 

 Gcal/ ₴ MJ/ ₴ ԍ  CO2ѹ ֯  

♅֯  72  301 ,680  8 KЄ/ ₴ 21 t - CO 2 / ₴ 

ȦɋɩȬɶ  0.03  

 

ᶫ į- 55  ǵ ѫ ȦɋɩȬɶǯҧ  

ᶫ į- 56  ȶɡȪȢɠ ѫ ȦɋɩȬɶǯҧ  
 Gcal/ ₴ MJ/ ₴ ԍ  CO2ѹ ֯  

♅֯  128  536 ,320  14 KЄ/ ₴ 37 t - CO 2 / ₴ 

ȦɋɩȬɶ  0.05  

 

 Gcal/ ₴ MJ/ ₴ ԍ  CO2ѹ ֯  

♅֯  74,174  310 ,789 ,060  8,128 KЄ/ ₴ 21,237 t- CO 2 / ₴ 

ȦɋɩȬɶ  26.86  

 

ᶫ į- 57  ѫ ȦɋɩȬɶǯҧ  
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ɵ ǯ Ǯ ᵣǞǭǋȒ ǵᶉї ș ὑǞȅǠƳ 

 

 

 (2.83+1.66)( )¥8 ( ⃰ ₳᷈ )¥9.8( Ҙқ ↓)¥365 ( )=128,48  

Kwh/ ₴¥860kcal/kWh 110Gcal/ ₴ 

 

 

 

 

 

 

 

 

 

 

Ǯ ᵣǞǭǋȒ ǵ ї ș ὑǞȅǠƳ 

 

 

 (33 ħ 15 ħ)(ѫ ↓⁪)¥1 ,000kcal/t/ ħ¥105 ,120 ( ї )¥120 ( ї ) 

=2,271 Gcal/ ₴ 

 

  

 

 

 

 

 

  

 

 

ʺ Ǳ ῇɓɫɱɆǒȐẆȓǭǋȒǚǯǒȐƲ Ἥ Ʋ ♅֯ ǯȉǲ ẆǞȅǠƳ 

į- -  ʴᾛ Ҙ  

 
ƞ ὑ ̏ 

 

ƞ  ὑ ╛ 

 

į- - 10  ᷂  

 

į- - 9  ↓⁪ ѫ  

 
ƞ ὑ ̏ 

 

ƞ  ὑ ╛ 

 

 Gcal/ ₴ MJ/ ₴ ԍ  CO2ѹ ֯  

♅֯  2,271  9,515,490  249 KЄ/ ₴ 651 t - CO 2 / ₴ 

ȦɋɩȬɶ  0.82  

 

ᶫ į- 60  ↓⁪ ѫ ᶥ֛ȦɋɩȬɶǯҧ  

ᶫ į- 59  ʴᾛ Ҙ ᶥ֛ȦɋɩȬɶǯҧ  

 Gcal/ ₴ MJ/ ₴ ԍ  CO2ѹ ֯  

♅֯  110  460,900  12 KЄ/ ₴ 31 t - CO 2 / ₴ 

ȦɋɩȬɶ  0.04  
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ǞǦ ♅֯ ș ȅǏƲ ȦɋɩȬɶǵᾚЊ֯ ǲǫǋǭר ǵǯǑȑǲ ǞȅǠƳ 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

İ-  ȦɋɩȬɶᾚЊǵѫ ɵᵂ       

İ  ȦɋɩȬɶᾚЊ֯  ר

 

 

 

ᶫ İ- 1  ȦɋɩȬɶᾚЊǵѫ ɵᵂ  

  ȦɋᾚЊ  ѫ  

CO2ѹ  ᵂ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 13,247Gcal  ᴜǯǞǭ ֗ ǲǉȒƳȦɋɩȬɶ Ǔ ὰǲǉȑ ǵ ↓Ǔ ǋƳ 

3,794 t- CO 2  ѧ Ǔ 200 300 ʠЛ ↓ⱳ ǯǱȒƳ 

 28,088Gcal  ȦɋɩȬɶǵѫ ǯǞǭѝǒȑȋǠǋƳ 

8,042 t- CO 2  Кǵ Ҙ ֝ ǲ ǔǓǱǖ ὤ ǓѼ ǯǱȒƳ 

 110Gcal  ɧȢɓɧȢɱǒȐǵ ǶƲȅǨǬǖȑșǞǭǋǖʣǮ ҧǲǱȒƳ 

31 t - CO 2  ǵ Ѱȋгἳф ǵɨȷȭƲ Ǔᾜ ǯǱȒƳ 

  

 

CO2 ǵ ṑ ǵᾜǱǋȭɨɶɱȦɋɩȬɶǮƲǒǫ ǲὄὑǞǭѫ

ǠȒǚǯǓǮǔȒƳ 

 Ἥ᷂ʤ ѫ ǿǵ◙ Ʋѧ ǒȐ ȅǮ Ǎⱳ ǓǉȒƳ 
  6,638 Gcal  ὤ ȉẉǖǼȚᾮǵѫ ǵ͝ ǓᶫȐȓȒƳ 

1,900 t- CO 2  ǼȚᾮǵʝὑ ͪǯ֛ Ǔⱳ ǯǱȒƳ 

 247Gcal  ᷂ ᷂ Ǔ֯ ǯǱȑƲ ṑǯȦɋɩȬɶǵẺⱦ ǓᶫȐȓȒƳ 

71 t - CO 2  ṑ ѰǓǉȑƲы ǲ Ǔ ǘȐȓǭǋȒƳ 

 

 

 

 

 

 

 

 

 

ѫ 

 

 

 

 

 

 

 

 

 10,647Gcal  ᴜǶ ֗ ǲǉȑƲȦɋɩȬɶ Ǔ ὰǲǉȒʣƲ ǵ ↓Ǔ ǋƳ 

3,049 t- CO 2  ѧ Ǔ 200 300 ʠЛ ↓ⱳ ǯǱȒƳ 

 11 ,285Gcal  Ṷ̌ǖ Ǔ ὰǲǉȒƳ 

3,232 t- CO 2  Кǵ ǒȐл Ǔᾜ ǯǱȒƳ 

 2,271Gcal  ₦ⅎǋѝ ǲǑǋǭȦɋɩȬɶɫȷѹ Ǔ ǏȐȓȒƳ 

651 t - CO 2  ǵ ѫ ǲ ȐȓȒƳ 

  25,579 Gcal  ȦɋɩȬɶ Ǔ ὰǲǉȒȂǒƲ ֯ Ǳ ᵣǵʝ ǯǱȒƳ 

7,324 t- CO 2  Ѽы ȋ֛ ƲὄὑǞǦ ϼ ǵ ͪǓⱳ ǯǱȒƳ 

 10,944 Gcal  ȦɋɩȬɶ Ǔ ὰǲǉȒƳ 

3,133 t- CO 2  ֛ ȵȷɄɞǵ ȋ Ʋ ϼ ǵ ͪǓⱳ ǯǱȒƳ 

 789 Gcal  ᷂ ᷂ Ǔ֯ ǯǱȑƲ ṑǯȦɋɩȬɶǵẺⱦ ǓᶫȐȓȒƳ 

227 t - CO 2  ṑ ѰǓǉȑƲы ǲ Ǔ ǘȐȓǭǋȒƳ 

 21,242 Gcal  ὤ ȉẉǖǼȚᾮǵѫ ǵ͝ ǓᶫȓȒƳ 

6,083 t- CO 2  ǼȚᾮǵʝὑ ͪǯ֛ Ǔⱳ ǯǱȒƳ 

 1,552 Gcal  ɨȳȢȭɩǵ Ǟǋы ǯǞǭƲ⁸ ǲ ȦɋɩȬɶ ϷǓ֯ ǯ

ǱȒƳ 

444 t - CO 2  ы Ʋ Ʋ ϷȵȷɄɞǓⱳ ǯǱȒƳ 

 

Ɏ

Ȣ

Ȩ

ɜ

ȷ

 

 195Gcal  ȉᵀᴜӓǜȓǭǋȒȂǒƲ̮ ȉ ֓қǮǔƲ ǵɨȳȢȭɩȉ

ǏȒƳ 

55 t - CO 2  ∕ ǵ֛ ǲ ǯȱȷɆǓ ꜠ǜȓƲʝὑ ֕Ƕὑ Ǳ ͪǓⱳ ǯǱ

ȒƳ 

 

̸

 

 72Gcal  ̜ ̸᷂ǵ ǯǱȒƳ 

21 t - CO 2  ֛ ǲ ǯȱȷɆǓ ꜠ǜȓƲʝὑ ֕Ƕὑ Ǳ ͪǓⱳ ǯǱȒƳ 

 128Gcal  ̜ ̸᷂ǵ ǯǱȒƳ 

37 t - CO 2  ˗ ǓẎǔǖǱȑ Ṷ̌ǖǱȒƳר ǵ ₑǲֻ ǞǱǋƳ 

 74,174Gcal  ֛ ǵɌȤɍȤȋƲ Ἥǵ ǓǉȒǦȈƲ ρȢɱɓɧǵ ǓᶫȓȒƳ 

21,237 t- CO 2  ȵȷɄɞǵ ȋ Ʋ ϼ ǵ ͪǓⱳ ǯǱȒƳ 

 

ѫ  

ǼȚᾮ  

ѫ  

 

ѫ  

̛  

ѫ  

/  

ѫ  

֦  

Ẑ Ͻ  

Ҙ  

ʴᾛ Ҙ  

᷂  

ѫ  

ǼȚᾮ  

ѫ  

 

Ɏ

Ȣ

Ȩ

ɜ

ȷ 

Ẑ ѫ  

ѫ  

↓⁪ ѫ  

Ɏ

Ȣ

Ȩ

ɜ

ȷ 

BDF ∕  

BDF  

ǵ  
ȦȽɌɶɩ 

ȶɡȪȢɠ 

ᶭ◐  
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ȦɋɩȬɶᾚЊǲׄǘǭǵ ǵ ǯƲ ֻ ͔ș ǋȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

İ-  ȦɋɩȬɶᾚЊǲׄǘǭǵ ǯ ֻ ͔      

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ► ǵ ᾑ ǶЋ Ǳ₳᷈Ιǯֿ ↓ǮǉȑƲẐ Ͻ ǵᾚЊǶ֯ ǮǠƳ

ǲᾍǠȒ Ƕ ǲ ǜȓǦ˗͈ǓǉȑƲὄὑǞǦȦɋɩȬɶ͑ ș

ǏȒǦȈƲᾶ ǵⅎǋЏВ ǿǵᾚЊǓʝ ̮ὁǿǵ ֗ᵃ ǲȉǫ

ǱǓȑҧ ǮǠƳ 

 

  

 Ẑ₳ ǋǲ̬ ǠȒ Ὶ Ǯǵ șѼ ǲǠȓǷƲ ᶅҧ ǵ ǋ

̊ʣ Ҙș♬ȒǚǯǓǮǔȅǠǓƲӔ Ǯǵ˗ ᶭὑ Ҙ ֝ ǲ ǔǓǱǋ

ǮǠƳ ὤ Ḍ ȨɱȳȢɆ Ǯǵ Ƕ˗ ǲר ǓǉȑƲ˹♥

ǵ К Ҙ ǲᾍǠȒ Ҳׄș ȈȒⱳ ǓǉȑȅǠƳ 

 

  

 ș ǞǭǑȐǡƲɧȢɓɧȢɱș̓ ǞǦḹֻǮȉ ♅֯ ǓᾜǱ

ǖ ǲר Ǔ ȑȅǠƳ   

 ǮǶ ș ǞǭǋȒǦȈƲ ᷀ Ǳ᷂ ȦɋɩȬɶǶǉȒǯ ǏȐȓȅǠǓƲ

Ἥ ǿǵ◙ ȋƲ᷂ ǵ Ǳ Ǔѩ ⱳ ǯǱȑȅǠƳ 
  

  КǮǶὤ ǼȚᾮы Ǔ ȈȐȓǭǑȑƲẉǖǵ ὤǓ ș Ǫǭǋȅ

ǠƳ► ǮǶⱦ Ḍ șὕ ǞǭǋȒǚǯǒȐƲᾚЊǶᶩ ǧǯѨ ǞȅǠƳ   

 ᷀Ʋы ǲẎǔǱȱȷɆǓǒǒǪǭǑȑƲȦɋɩȬɶӓǶӦѝǲ ǏȐȓȅ

ǠƳы Ƕ ǲ⁪ǞǒǒǪǭǑȑƲ ǵы ǯ ȐǞֻǢǦẀ

ǵᾚЊǓ ǏȐȓȅǠƳ 

 

  
 

 

 

 

 

 

 

 

 

 

 

ѫ 

 

 

 

 

 

 

 

 

 

 

 

 ► ǵ ᾑ ǶЋ Ǳ₳᷈Ιǯֿ ↓ǮǉȑƲẐ Ͻ ǵᾚЊǶ֯ ǮǠƳ

ǲᾍǠȒ Ƕ ǲ ǜȓǦ˗͈ǓǉȑƲὄὑǞǦȦɋɩȬɶ͑ ș

ǏȒǦȈƲᾶ ǵⅎǋЏВ ǿǵᾚЊǓʝ ̮ὁǿǵ ֗ᵃ ǲȉǫ

ǱǓȑҧ ǮǠƳ 

 

  

 Ƕ ὰǲǉȑȅǠǓƲȦɋɩȬɶǵ ǯ͑ ǵɎɧɱȷǓǯȓǡƲ

ǦǱ ȵȷɄɞș ǠȒǵǶᶩ ǮǠƳ   

 ȋɫɶɇɐɶɄȡɱȮ Ʋ ƵǱ ↓⁪ѫ Ǔ ǏȐȓȅǠǓƲ ǵ

ѫ ǲ ȐȓƲ ρȢɱɓɧǲẉẎǱ ǓǒǒȑȅǠƳ 

  

  
 

 

 

 ȦɋɩȬɶ Ǔ ὰǲǉȑƲCO2 ֛ט ƲᶮКǵѰ↓Ǔ ǋǫǫǉȒǦ

ȈƲ ֯ Ǳ ᵣșǠȒ Ǯ їǜȓȒ ̛ ǲᾍǠȒᾚЊǵ֯ ר

ǶӦѝǲǉȑȅǠƳ 

  

 ѫ ȦɋɩȬɶǯǞǭẎǋǲ֯ ǓǉȑȅǠƳר Ʋר ṑ ρ ș ǲ

ҧѫ Ǔ ǏȐȓȅǠ 

  

  
 ᷀Ʋы ǲẎǔǱȱȷɆǓǒǒǪǭǑȑƲȦɋɩȬɶӓǶӦѝǲ ǏȐȓȅ

ǠƳы Ƕ ǲ⁪ǞǒǒǪǭǑȑƲ ǵы ǯ ȐǞֻǢǦẀ

ǵᾚЊǓ ǏȐȓȅǠƳ 

  

 КǮǶὤ ǼȚᾮы Ǔ ȈȐȓǭǑȑƲẉǖǵ ὤǓ ș Ǫǭǋȅ

ǠƳ► ǮǶⱦ Ḍ șὕ ǞǭǋȒǚǯǒȐƲᾚЊǶᶩ ǧǯѨ ǞȅǠƳ 
  

 ǵ ṑ ǒȐ ȖȓǭǋȒɨȳȢȭɩǲȏȑȦɋɩȬɶǵɨȳȢȭɩȉ

ǏȒǦȈƲᾚЊǵ֯  ǶӦѝǉȑȅǠƳר

  

  
 ̜ ̸᷂ǵ ș ǲ ƵǱ Ǔ ǏȐȓȅǠƳ ǵ ǯǱǪǭ

ǋȒӓ ǵ̈ ǵᾚЊǓ ǏȐȓȅǠƳ   

 

ƼƧƽᾚЊҧ Ǔ ♅ǮǔƲ( )ᾚЊ֯ Ǔר ǋȉǵ ƼƦƽ ♅֯ ǓǉȑƲ ᾚЊ֯ Ǔר ǋȉǵ 

Ƽơƽ ♅֯ ǓǉȑƲ ȉ ȖȓǭǋȒǓƲ Ɏɧɱȷȋ ǲר ǓǉȒȉǵ 

ƼƟƽ ♅֯ ǶǉȒǓ ǵ ȋѰ↓ǲѰ ǓǉȒȉǵ Ƽ¥ƽ ♅֯ ǓǱǖȦɋɩȬɶӓ ǲѰ ǓǉȒȉǵ 

ᶫ İ-- 2  ȦɋɩȬɶᾚЊǲׄǘǭǵ ǯ ֻ ͔ 

Ƨ 

Ɵ 

ơ 

¥ 

Ɵ 

Ʀ 

Ʀ 

ơ 

ơ 

Ɵ 

Ƨ 

Ʀ 

Ʀ 

Ʀ 

Ƨ 

Ẑ Ͻ  

Ҙ  

ʴᾛ Ҙ  

᷂  

ѫ  

ǼȚᾮ  

ѫ  

 

Ɏ

Ȣ

Ȩ

ɜ

ȷ 

Ẑ ѫ  

ѫ  

↓⁪ ѫ  

ѫ  

ǼȚᾮ  

ѫ  

 

ѫ  

̛  

ѫ  

/  

ѫ  

֦  

Ɏ

Ȣ

Ȩ

ɜ

ȷ 

ɎȢȨɜȷ  

 ᾚЊǲׄǘǭǵ  ֻ ͔ 
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► ǵ᷂Ḣ ǯƼר ɵ ⃰ ȅǨǬǖȑ ƽǵḨ ș ȅǏƲ ȦɋɩȬɶᾚЊǵḨ

ș ǵȏǍǲ̬ ǬǘȅǠƳ 

 

 

ƼǚǚȔǓ ǽƾ ǯ ƿϮǞǜǯ ǉǼȓȒӔǵ ƽ 

 ̭ ȽȤɱƾ ɵ ⃰ ƿ  

 

ǒǱ ǯВ ǠȒȅǨ 

Ū ȦɋɩȬɶѫ ɕɫȶȥȭɆ 

ǵאלȅȓǦ ṑș ǒǞǦ ȦɋɩȬɶǵᾚЊșᶫȑƲ ǒǱ ǯВ

ǠȒȅǨǬǖȑș ǞȅǠƳ 

ҘǉȒ ș ǭȒȅǨ 

ūɎȢȨɜȷ ֻѫ ɕɫȶȥȭɆ 

ǵ ǒȐ їǜȓȒ ὰǱɎȢȨɜȷ ș ǒǞǦ ȦɋɩȬɶǵᾚЊ

șᶫȑƲ ҘǉȒ ș ǭȒȅǨǬǖȑș ǞȅǠƳ 

ὄЋǮꜝ Ǳ̮ȆȋǠǋȅǨ 

Ŭ ȦɋɩȬɶ ֗ɕɫȶȥȭɆ 

ș ǒǞǦ ȦɋɩȬɶǵ ֗șᶫȑƲὄЋǮꜝ Ǳ̮ȆȋǠǋȅǨǬ

ǖȑș ǞȅǠƳ 

ǋǔǋǔǯǞǦ˲ǯ ӓș ȇȅǨ 

ŭ ṑ ׄʣɕɫȶȥȭɆ 

ȦɋɩȬɶɵ ȦɋɩȬɶǲ ǠȒ Ḹș ǲ ͑ǠȒǚǯǲȏȑƲ ṑ

ǵׄʣșᶫȑƲǋǔǋǔǯǞǦ˲ǯ ӓș ȇȅǨǬǖȑș ǞȅǠƳ 

 

 

 

⃰ ȦɋɩȬɶɑȶɥɱ ǿǵ ɕɫȶȥȭɆ їǯֺ ǵ șר͜ ǲ

ǞȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ı  ȦɋɩȬɶᾚЊḨ  

ı- 1  ᾚЊǵḨ  

 

 

ὤ↨ ҵ  ЏВ 

ŭ ṑ ׄʣ 

ɕɫȶȥȭɆ 

ӓᵂ ɵ ṑᵂ ɵȦɋɩȬɶᵂ  

ǯ˹♥ ̭ ̝  

ὤ↨ɵ ǵ Ȗȑ ᵃ Ʋ ḸƲ Ҳ  

Ŭ ȦɋɩȬɶ 

֗ɕɫȶȥȭɆ 
ɐɶɆɛɱɕ 

ȭɨɶɱȦɋɩȬɶ Ҳ  

Ū ȦɋɩȬɶ 

ѫ ɕɫȶȥȭɆ 
Ẑ ȦɋɩȬɶѫ  

ūɎȢȨɜȷ ֻ 

ѫ ɕɫȶȥȭɆ 
ɎȢȨɜȷ ҧѫ  

ɎȢȨɜȷ  

∕ ǵ 

ɨȳȢȭɩɵѝѩ 

ᶫ ı-   
ɕɫȶȥȭɆǵ̬ Ǭǘ 
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► ǵ Ǔ ǫאלȆșȦɋɩȬɶǿ ҧ ǞȅǠƳ ȦɋɩȬɶѫ ǵ ֗ ẎșᶫȒǚ

ǯǮ ṑ ɵȦɋɩȬɶ Ǯ᷂Ḣ ǯǵר Ȗȑ ș ǞƲ ʫ̈ǲׄǘǦ ṑ ǯȦȱɧ

ȢɓȷȽȢɩǵ ǵ șᶫȑȅǠƳ 

► ǮǶᾛἶ Ǔ 9 Ʋʴἶ Ǔ 3 ǉȑȅǠƳ ὡ ǵ ǲ ὑǜȓǭǑȑƲẐ Ͻ

Ƕ ὡ ὑǜȓȒα ǲᾍǞǭȉ ș Ǩҧ ǮǠƳȅǦƲ ṑ ș ǞƲ

᷂Ḣ șȏȑר ǖ ǬǘȒǦȈƲЏВ ǵʴǮȉ ᾛʴἶ ǵᾚЊș Ǟȅ

ǠƳ 

 

 

 

ֺ ВǲẐ Ͻ 100 ʚ 10kW ș ǞǦḹֻƲ șʣᶥȒ ǓǉȒǚ

ǯǒȐƲ ὡᾍ ǯ ṑ ș ǲᾚЊҧ ș ǋȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᾚЊ ǵ ǯǞǭ► Ƕ ᷂ₑǮǉȑƲẐ Ͻɏɋɩǿǵ Ǔ ꜠ǜȓȅǠƳ ↓ Ʋ

ȋ Ὶ ǵ▌ ᷂ₑǮǵ ǵ ᾍ Ǔ ȈȐȓȅǠƳ 

ȅǦƲCO2 їѹ ǲǶ ǵӲҘǓʥ֯ ǯǱȑȅǠǵǮƲ֓ ȅǮǲὤ↨ǮẐ Ͻɏɋɩș

ǞǦ ǵΙș ǞȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ıę2 Ū ȦɋɩȬɶѫ ɕɫȶȥȭɆ 

ƞ ᾚЊ  

 

ƞ ᾚЊҧ  

 

 Ι ρ  

Ẑ Ͻ  121kwh  1 ʚ/₴ 

Ẑ Ͻɏɋɩ  100 ʚ 10kw /1  

12 ǉǦȑǵẐ Ͻ  145,200kwh  100 ʚ/₴ 

 124,872  Mcal/ ₴ 

1 ǉǦȑǵȦɋɩȬɶȱȷɆѹ  29 ʠЛ 24 Л/kwh  

12 ǉǦȑǵȦɋɩȬɶȱȷɆѹ  348 ʠЛ  

1 ǉǦȑǵ ȱȷɆ 1,040 ʠЛ+¿ 104 ʠЛ/kw+ ¿ 

12 ǉǦȑǵ ȱȷɆ 12,480 ʠЛ+¿  

Ҟ  1/2  ЏВ 

 6,240 ʠЛ+¿  

ᶥ֛₴  18  ₴  

CO2 ї͜  0.479  ʖ- CO 2 /kwh  

12 ǵ CO2 ї Ѱ  70  t - CO2  

 

ᶫ ı- 2  ǿǵẐ Ͻ  

1kwh = 860  Kcal  

 Ι ρ  

Ẑ Ͻ  121kwh  1 ʚ/₴ 

Ẑ Ͻɏɋɩ  30 ʚ 3kw /1 ὤ↨ 

1 ὤ↨ǉǦȑǵẐ Ͻ  3,630kwh  30 ʚ/₴ 

ǵȦɋɩȬɶȱȷɆѹ  17 ʠЛ 48 Л/kwh  

1 ὤ↨ǉǦȑǵ ȱȷɆ 204 ʠЛ+¿ 68 ʠЛ/kw+ ¿ 

Ҟ  21 ʠЛ 7 ʠЛ/kW  

ᶥ֛₴  10  ₴  

CO2 ї͜  0.479  ʖ- CO 2 /kwh  

ī 1 ὤ↨CO 2 ї Ѱ  1.7  t - CO 2  

 

ᶫ ı- 3  ʝ ̮ὁǿǵẐ Ͻ  

1kwh = 860  Kcal  
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ǒȐ∕їǜȓȒɎȢȨɜȷ ș ҧ ǞȅǠƳ КǒȐ∕їǜȓȒɎȢȨɜȷșӓ

ǵ̈ ȦɋɩȬɶǯǞƲ КǲǑǘȒ ǵ ͪǯƲǤǵ șᶫȑȅǠƳ

ǵЕ̱ ǯǞǭƲ Ẁ șⱳ ǯǞǱǋȿɁɕș ǋǦɎȢȨɜȷɚȢɧɶșϮϼ ǲᾚЊɵ

ǞȅǠƳ 

 

 

 

► ǵ ὰǱɎȢȨɜȷǵ ҧѫ ǲǉǦȑƲⱳ Ǳ ἭǵẀ Ƕ ǵǯǑȑǮǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

► ǵʺǱ ǯǞǭǶƲ Ʋ ɵ ǲ̓ ǜȓȒ Ʋ ˧ ǲ ȖȒ ǵẎ

ǔǖ ǫǲѝ ǠȒǚǯǓǮǔȅǠƳɎȢȨɜȷ ș ǯǞǭ ҧѫ ǠȒḹֻǵѫ Ƕ

ǵǯǑȑǮǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ıę3 ūɎȢȨɜȷ ֻѫ ɕɫȶȥȭɆ 

ƞ ѫ  

ᶫ ı- 4  ɎȢȨɜȷȦɋɩȬɶẀ ǵѝ  

Ɏ

Ȣ

Ȩ
ɜ

ȷ

Ȧ
ɋ

ɩ

Ȭ

Ẁ

 

Ẻ ר   

Ƞɩȱɶɩ  ȦȽɌɶɩ 

ӓἶ Ẁ  

ӓἶ Ẁ  Ἃ ר  ɟȽɱɵ  

Ẁ  ɵɘɪɁɆɵRDF  

ӓ BDF  

ӓ ̱  

ӓ 
ɟȽɌɶɩɵFT ֻ  

DME  

Ȫȷӓ 
ֻ ȪȷӓƲ ̱  

BTL  

ѝ  ̱ Ʋ ̱  

 Ʋ  

ᶫ ı- 5  ⃰ ɎȢȨɜȷ ҧѫ  

ֻ FT  

 ɎȢȨȦȽɌɶɩ 

ɎȢȨɜȷɚȢɧɶ 

 

 

Ḍ  
ȪȷȦɱȶɱ  

ɎȢȨɜȷ 

ɵὤ ǼȚᾮ  

ɎȢȨɜȷ 

̛ ɵ┴ ∕  
 

ɎȢȨɜȷ 

қ›  

ɎȢȨɜȷ 

֦  

ɕɧȷȿɁȭ  

∕ ѫ  

 

 
ȿɁɕӓ  

 

ˏ  
ד)  

 

ᶿ  
ὦӓ 

 

ԍ  Ѽы  Ẁ Кὦ ͑ ȦɋɩȬɶ 

 

Ƞɩȱɶɩ  

ѝ Ȫȷӓ 

 

 

ɵ  

 

ƞ ᾚЊ  
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ɎȢȨɜȷǵѫ ǲǶԍ ֛ ǯẀ ͑ ǵ ̝ȵȷɄɞ Ǔⱳ ǮǉȑȅǠƳǤǵǦȈƲ

ѧ Ǯ Ǳ ȿɁɕ ǵ֛ ɵ ɵẀ ɵ͑ ǵ ͑ ȵȷɄɞș ǞǦ♥Ʋ

ӓ ԍ ֛ ɵẀ ͑ ȵȷɄɞ ǵ ș ǍǚǯǯǞȅǠƳȅǦƲȤȥɁɆɎ

ȢȨɜȷǲ ǞǭǶ Ẇǵы ǿ ǞǭǑȑƲ֛ ɵ ȵȷɄɞǓ ǜǭǋȒǚǯǒȐƲ

ṑḨ ȉדȈǦ ș ǞȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɵ ›  

ɎȢȨɜȷȦɋɩȬɶ ҧѫ ǵǦȈǵ › Ƕ 

 

ƾ֛ ŁѼы Ł ŁẀ ƿ 

ƾɎȢȨɜȷẀ ŁȦɋɩȬɶ͑ Ł ҧ Ł᷂Ḣ ᷂Ḣ ӓר ƿ 

 

ǵẎǔǖ 2 ǲѝǒȓȅǠƳֺԍ ǲᾍǞǭƲ Ǳ ɵ֛ ș ǋƲ Ʋ˲› Ʋ

ⱳ Ʋ֛ Ʋ ḹ ƲѼы › ƲẀ ҧ Ʋ ƵǱ ș ǋƲѧȈǭ ǵʝ

ș ǍɌȤɍȤș♬ȒǚǯǓǮǔȅǠƳ ǮǶƲǤǍǋǪǦɌȤɍȤ̸ȑǯὕ ǲ Ҳǲ

ǞǦ ǵ᷂Ḣǯǵ Ȗȑ ș ǞǦ› ǵ ὑǓ ǜȓȅǠƳ 

 

ɵʴ ›  

ὕ ǯ ȈȐȓǦɅɶȽșḨǲ ˗ ӓǓ ȈȐȓȅǠƳǤǵ ǲⱳ ǯǱȒ Ƕ 

 

ƾ᷂Ḣ ᷂Ḣ ӓר Ł ̂қ͔Ιǵҍ Ł ͝ Ł᷂ ӓᾍ ƿ 

 

ǲʺ ș ǋǦ ș ǋƲӳὌ ǲǑǘȒǮǵ► ǵ̬ ǬǘȋӔ ǿׄǘǦ Ǟǋ ̝ȵȷ

Ʉɞǵ ͬ ș ǲȅǨǬǖȑș όǞǭǋǖⱳ ǓǉȑȅǠƳ 

 

ɵ ›  

 Ѽ ɵ♥ ǵ șѼ ǲƲ КǵȦɋɩȬɶᵂ ǒȐ ǞǦ ș ẆǿƲ᷂Ḣ ̝

ȵȷɄɞ ͬǿǯƲȵɓɆǠȒǚǯǓ ȈȐȓȅǠƳǤǵ ǲⱳ ǯǱȒ ǶƲ 

 

ƾ᷂ ӓᾍ Ł ʫ̈ǿǵ ̝ȵȷɄɞ Ł̭ ̝Ł ṑВ ȅǨǬǖȑ ƿ 

 

ǯǱȑȅǠƳ► ǵ֝ȑ ȆǓƲ ʫ̈ǲׄǘǦ᷂ ʴᾛ ⁸ǵʝǫǵǉȑ ǯǱȒǚǯ

ș ǲ ș Ȉǭǋǖⱳ ǓǉȑȅǠƳ 

ƞ ᾚЊ›  

 

›  

 

ɵɇɧȢɎȢȨɜȷș̓ Ǟ

Ǧ ͑ ȵȷɄɞǵ  

ɵɎȢȨɜȷ ǵ  

ɵȤȥɁɆɎȢȨɜȷȪȷӓ

ǵ  

ʴ ›  

 

ɵ Кⱦ ȦɋɩȬɶǵҍїɵ

Ẏ 

ɵⅎḢ∕ ы ǵ  

ɵ ȵȷɄɞǵ ᾚЊ 

ɵȺɫȩɶɚɱ̮ὁǵ ֗ɵ

Ẏ 

 

›  

 

ɵ ǵⅎḢ ǿǵ͑

 

ɵ 3 ǲȏȒר ͔

̭ ɵ ṑВ  

ɵ᷂Ḣɔɧɱɇǵ  

ɵⅎḢɋɁɆɭɶȭǵ  

ᶫ ı- 6  ɎȢȨɜȷ ֻѫ ɕɫȶȥȭɆ  

ɠɅɩӓὕ  ͑ Ồ ͑ Ồ 
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ɎȢȨɜȷǵ ҧѫ ǯǞǭɎȢȨɜȷɚȢɧɶș ǞȅǠƳȅǡƲᾚЊǠȒ ǵ

їș ǋȅǠƳ ǵẉǖǓѫ ǞƲ ⁸ ǯǞǭẎǔǱ☻Ҋș ǦǞǭǑȑƲǒǫȦɋɩȬɶ

ǓẉǖƲ Ǔ ǋ ǯǞǭӣ ǯ ș֝ȑʣǙȅǠƳ 

ɎȢȨɜȷɚȢɧɶǶ ǓǱǋ ǲ șǠȒǦȈƲ Ǔ ǋǚǯǮ ҧ

șׄʣǜǢȒǚǯǓǮǔȒƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

̊ʣǵ ǲɎȢȨɜȷɚȢɧɶșᾚЊǞȅǠƳɚȢɧɶǲȏȒȦɋɩȬɶ͑ Ƕ ɵ ǲ

ȐȓȅǠǵǮƲ Ἥǵ̓ ǯ ǏȐȓȒA Ʋ ǵ̈ ȦɋɩȬɶǯǞǭ ǋȅǠƳȅ

ǦƲ ȦɋɩȬɶǲȏȒȦɋɩȬɶ͑ ǶȹȫɣɨɄȡɶ ͑ ȳȢɇ ș ǞǱǘȓǷǱȐ

ǱǋǦȈƲ Ἥ̓ ǵӭ ș̈ ǞǦ ǵ ș ǋȅǠƳ 

əɄɩɉɣɶ⃰ ǯ ⃰ ᶮ β∆ͪ ǵ ̓ Ƕгἳ Ҟ ǯ ǏȐȓȒǦȈ

ǒȐ ǔȅǠƳ 

Ἥ ρǵ Њ֥Ǔ ǲꜘǟǭ ǲѝǘȐȓǭǋȒǯǶ ǏǲǖǋǦȈƲ Ἥ ρ

ǵЊȓ ǏǶ ǏǡƲȹȫɣɨɄȡɶ ᶅǯǞǭ Ἥ ρǵ șѼ ǯǠȒǚǯǒȐƲ ρ

ǲǶẆ ǲ ɚȢɧɶὙș ǘȒǚǯǯǞȅǠƳȅǦƲɧɱɉɱȮȱȷɆǶԍ ǯǱȒɎȢȨɜ

ȷǵ͔ ǲȏȑẀҲǞȅǠƳ ǵӓ ǯ șרֻ ǦǢƲǒǫɧɱɉɱȮȱȷɆǵ̭ Ʋԍ

͑ ǵ ǯǱȐǱǋ͔ ὑǓⱳ ǯǱȑȅǠƳǚǚǮǶƲ1t ►Ǧȑ 7,500 Л ʤ′

ԍ ȿɁɕ ЊӴ͔ ș ὄǲ ǞȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ūę1 ɎȢȨɜȷɚȢɧɶᾚЊɕɫȶȥȭɆ 

 

 əɄɩ 

ɉɣɶ⃰  

⃰ ᶮ

β∆ͪ

 

 ⃰ ᶮ

β∆ͪ

 

ρ  

:̓  A  A  A   A   

: ̓  119,000  95,000  142,000  19,685  50,000  Є/ ₴ 

: ͔  3,843 ʠЛ 2008 ₴₳᷈ 

:  9,341  9,341  9,341  8,767  9,341  kcal/ Є 

:  1,111,579  887,395  1499,000  467,050  Mcal  

:  3,965,024  Mcal  

:ɎȢȨɜȷ  3,000  kcal/ ʖ 

: ⱳ  1,322  t / ₴ 

:ɎȢȨɜȷԍ  992 ʠЛ 7,500 Л/t  

 

ᶫ ı- 7  ɎȢȨɜȷԍ ǵⱳ  
 

ƞ ᾚЊҧ  

 

əɄɩɉɣɶ⃰  

 

 

 

 

 

 

 

 

 

  896,158kWh  

  238,000 Є 

        186 Є 

   5,321 m3 

⃰ ᶮ β∆ͪ  

 

 

 

 

 

 

 

 

 

  694,507 kWh  

    190,000 Є 

         300 Є 

     1,888 m3 

⃰ ᶮ β∆ͪ  

 

 

 

 

 

 

 

 

 

  162,427 kWh  

  100,000 Є 

           0Є 

     1,251 m3 

 

 

 

 

 

 

 

 

 

 

  538,652 kWh  

    284,000 Є 

      39,370 Є 

     4,357 m3 
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 əɄɩ 

ɉɣɶ⃰  

⃰ ᶮ β

∆ͪ   

⃰ ᶮ β∆

ͪ  
ρ  

 

Ȣ

ɉ

ȵ

ɡ

ɩ

ȱ

ȷ

Ɇ 

ɚȢɧɶ ᶅὦ  1,300KW  1100KW  1,800KW  600KW  24  

ɚȢɧɶ ᶅ͔  7,540 ʠЛ ,380 ʠЛ 10,440 ʠЛ 3,480 ʠЛ 5.8 ʠЛ/KW  

ɚȢɧɶ Ὑ  156  m  132  m  216  m  72  m  12 m /100KW  

ɚȢɧɶ Ὑ͔  3,432 ʠЛ 2,904 ʠЛ 4,752 ʠЛ 1,584 ʠЛ 22 ʠЛ/ m  

ԍ ↕  75  m3  89  m3  100  m3  32  m3  0.2  m3 /t  

Ǥǵ̀ǵ ρ 1,248 ʠЛ 1,056 ʠЛ 1,728 ʠЛ 576 ʠЛ 8 ʠЛ/ m  

 624 ʠЛ 538 ʠЛ 864 ʠЛ 288 ʠЛ 4 ʠЛ/ m  

ֻ  12,844 ʠЛ 10,878 ʠЛ 17 ,784 ʠЛ 5,928 ʠЛ 47,434 ʠЛ 

Ҟ  1/2  ЏВ 

ᶥ֛₴  9 ₴ 2,751 ʠЛ 

CO2 їѹ  322  257  434  135  1,148t - CO 2 / ₴ 

 

 

ᶫ ı- 8  ǵɎȢȨɜȷɚȢɧɶᾚЊ  

ᶫ ı- 9  ᷂⃰ӢɎȢȨɜȷɚȢɧɶᾚЊ  

⃰ ᶮ β∆ͪ  

 

əɄɩɉɣɶ⃰  

 

ᶫ ı- 10  ᷂ӢɎȢȨɜȷɚȢɧɶᾚЊ  

⃰ ᶮ β∆ 
ͪ  
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ȦɋɩȬɶ ǵẉǋ Ǔ ȅǪǭǋȒʴⱲ Ƕֿ ͑ Ǔ ҧ ǮǠƳ ɕɫȶȥȭɆ

ǮǶ☻ḹ ⅍ șʴⱲǲ ǠȒ ⃰ ʴẔȱɝɣɉɄȢɶȹɱȽɶƲӳὌ ֻ Ʋ

⃰ᾛἶ ǵ᷂Ḣ ͑ ș ǞƲȦɋɩȬɶ ǵѹ șᶫȑȅǠƳȅǦƲ ǵ ǯǞὤ↨

ǿǵ ʫₑ ͑ ș ǲ ȈȒǚǯǯǞȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɚȢɧɶǵ ǲ ǞǭǶʣ ɎȢȨɜȷɚȢɧɶǯḨ ǲẀȖȑȅǢȚǓƲ ǲȏ

ȑ᷂Ḣ ǵ ẕǓ ǏȐȓȒǦȈƲɚȢɧɶǵ ḹ ǯ ͑ ȅǮǵ ș 300 ↓

ǯ̌ὑǞƲ ǞȅǠƳǤǵȂǒǵ ̏ǯǞǭƲA Ʋ Ƕ ǲƲLPG Ƕ ǲ̓ ǜȓǭ

ǋȒǯ ǏȐȓȒǚǯǒȐƲA Ʋ ǵӭ ȹȫɣɨɄȡɶᾍ ǯ LPG ǵЋ ș᷂Ḣ

͑ ǵѼ ǯǞȅǠƳȅǦƲ ⃰ ʴẔȱɝɣɉɄȢɶȹɱȽɶǮ̓ ǜȓǭǋȒ Ƕ Ҟ

ǯ ǏȐȓȒǦȈ ẆǞȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⃰ᾛἶ  

 

 

 

 

 

 

 

 

 

 73,10 2kWh  

         0Є 

    24,475 Є 

   14.3  m3 

ӳὌ ֻ  

 

 

 

 

 

 

 

 

 

   8,827kWh  

          0Є 

      5,257 Є 

     10.1  m3 

⃰ ☻ḹ ⅍  

 

 

 

 

 

 

 

 

 

 293,713kWh  

     60,000 Є 

            0Є 

  443.0  m3 

⃰ ʴẔ  

ᶫ ȇד  

 

 

 

 

 

 

 

 

 120,228 kWh  

     70,000 Є 

       1 ,787 Є 

      28.4  m3 

 ⃰ ☻ḹ 

⅍  

⃰ ʴẔ 

 

ӳὌ ֻ 

 
⃰ᾛἶ  ρ  

:̓  A  LPG  A  LPG   LPG   LPG   

: ̓  30,000  443  35,000  28.4  2,629  10.1  12,238  14.3  Є/  /  

: ͔  761 ʠЛ 2008 ₴₳᷈ 

:  9,341  24,823  9,341  24,823  8,767  24,823  8,767  24,823  kcal/ Є kcal/  

:  280,230  10,997  326,935  705  23,048  251  107,291  355  Mcal  

:  749,812  Mcal  

:᷂ Ḣ ẕ 652  2,173 Kcal/m  

:  750,464  Mcal/ ₴ 

: ɎȢȨɜȷ  3,000  kcal/ ʖ 

: ⱳ  250  t/₴ 

:ɎȢȨɜȷԍ  188 ʠЛ 7,500 Л/t  

 

ᶫ ı- 11  ᷂Ḣ ͑ ɎȢȨɜȷɚȢɧɶᾚЊ  
 

ƞ ᾚЊҧ  

 

ūę2 ẎḌ ᷂Ḣ ͑ ɕɫȶȥȭɆ 

 

ӓ Ȫȷ LPG 1  m3= 2.07  kg  
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 ⃰ ☻ḹ 

⅍  

⃰ ʴẔ 

 

ӳὌ ֻ 

 

⃰ᾛἶ  ρ  

 

Ȣ

ɉ

ȵ

ɡ

ɩ

ȱ

ȷ

Ɇ 

ɚȢɧɶ ᶅὦ  900KW  4  

ɚȢɧɶ ᶅ͔  5,220 ʠЛ 5.8 ʠЛ/KW  

ɚȢɧɶ Ὑ  108  m  12 m /100KW  

ɚȢɧɶ Ὑ͔  2,376 ʠЛ 22 ʠЛ/ m  

ԍ ↕  52  m3  0.2  m3 /t  

Ǥǵ̀ǵ ρ 864 ʠЛ 8 ʠЛ/ m  

 432 ʠЛ 4 ʠЛ/ m  

Ἥ ʹ 12,000 ʠЛ 3,000 ʠЛ/  

ֻ  20,862 ʠЛ  

Ҟ  1/2 ǵḹֻ18 ₴ 

̝ȵȷɄɞ ǵḹֻ 10/10  

ЏВ 

ᶥ֛₴  573 ʠЛ/₴ 

CO2 їѹ  84  95  13  30  222t - CO 2 / ₴ 

 

ᶫ ı- 12  ᷂Ḣ ͑ ɎȢȨɜȷɚȢɧɶᾚЊ  
 

ᶫ ı- 13  ᷂Ḣ ͑ ᾚЊ  

⃰ᾛἶ  

 

ӳὌ ֻ  

 

⃰ ☻ḹ ⅍  

 

⃰ ʴẔ  

ᶫ ȇד  
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► ǵЏᵣ̮ὁǲƲ ǵ̈ ǯǱȒ᷂Ḣ ͑ ȵȷɄɞș ǞƲȦɋɩȬɶ ǵѹ ș

ᶫȑȅǠƳǚȓǶ ᷀ǵ ǯ ̧ǠȒ ѝǓǉȑƲ Ǔⱳ Ǳ̮ șϮϼ ǲЊᾱǜ

ǢȒǚǯǮӓ ǲᾍǠȒɨȷȭǵᶥ ǯȅǨǬǖȑǿǵ ֓қǓ֯ ǯǱȑȅǠƳ 

᷀Ʋ► ǮǶ 165 734 ǵЏᵣ̮ὁǓǉȑȅǠǓƲǚǵʴǒȐƲ ɵ ɚȢɧɶǵ

ǯǞǭ ș ǞǭǋȒȉǵșƲ ᷂⃰ӢƲ ᷂ӢǲѝǘƲɎȢȨɜȷɚȢɧɶǲȏȒ᷂Ḣ

͑ șᾚЊǞǦḹֻǵ șǞȅǠƳȅǦƲȦɋɩȬɶǵ͑ Ϸǯ͑ ϼǯǵ ǮȦɋɩȬɶ

ǵ ẕǓẎǔǖǱȒǚǯǒȐƲ50 ↓ǓὭ ǞǭǋȒЏᵣ̮ὁᶧ᷂șɠɅɩ᷂ӢǯǞƲ

ș 300m ↓ǯ ὑǵʣƲ ǞȅǠƳ 

ƼȦɋɩȬɶ͑ ƽ ǲḨǬǔƲʝʫₑǉǦȑǵ ₴ ̓ ș 1 ,4 85 ǯǞƲ

ȹȫɣɨɄȡɚȢɧɶǵ ͜ǒȐƲ ₴ ̓ ǵӭ șѼ ǲ ǞȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ᷂⃰Ӣ ᷂Ӣ ρ  

:  13  5  18  

:  52  50  102  

:├  6,106  9,044  ↓ 

:ʝʫₑǉǦȑǵ ₴ ̓  1,485 Є/2  Є 

: ̓  38,610  37,125  Є 

: ͔  682 ʠЛ 90 Л/Є 

:  8,767  Kcal/ Є 

:E¥G  338,494  325,475  Mcal  

:᷂ Ḣ ẕ 652  652  2,173 Kcal/m  

:  665,246  Mcal / ₴ 

:ɎȢȨɜȷ  3,000  kcal/ ʖ 

: ⱳ  222  t/ ₴ 

:ɎȢȨɜȷԍ  167 ʠЛ 7,500 Л/t / ₴ 

 

ᶫ ı- 14  ɎȢȨɜȷⱳ  
 

 ᷂⃰Ӣ ᷂Ӣ ρ  

 

Ȣ

ɉ

ȵ

ɡ

ɩ

ȱ

ȷ

Ɇ 

ɚȢɧɶ ᶅὦ  400  400  Kw  

ɚȢɧɶ ᶅ͔  2,320 ʠЛ 2,320 ʠЛ 5.8 ʠЛ/KW  

ɚȢɧɶ Ὑ  48  m  48  m  12 m /100KW  

ɚȢɧɶ Ὑ͔  1,056 ʠЛ 1,056 ʠЛ 22 ʠЛ/ m  

ԍ ↕  22  m3  22  m3  0.2  m3 /t  

Ǥǵ̀ǵ ρ 384 ʠЛ 384 ʠЛ 8 ʠЛ/ m  

 192 ʠЛ 192 ʠЛ 4 ʠЛ/ m  

Ἥ ʹ 10,400 ʠЛ 10,400 ʠЛ 200 ʠЛ/  

ֻ  14,352 ʠЛ 14,352 ʠЛ 28,704 ʠЛ 

Ҟ  1/2 ǵḹֻ28 ₴ 

̝ȵȷɄɞ ǵḹֻ 10/10  

ЏВ 

ᶥ֛₴  518 ʠЛ 

CO2 їѹ  96  93  189 t - CO 2 / ₴ 

 

ᶫ ı- 15  ᷂Ḣ ͑ ɎȢȨɜȷɚȢɧɶᾚЊ  
 

ƞ ᾚЊҧ  

 

ūę3 Вֿ̮ὁ᷂Ḣ ͑ ɕɫȶȥȭɆ 
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̈ Ǳӓ ̈ ȦɋɩȬɶǵ ș ǋȅǠƳȅǦƲ ȵȷɄɞᾚЊǲǶ Ҟ

ǓѼ ǯǱȒǦȈƲ ̝ȵȷɄɞ Ḍǵ Ҟ ș ǲᾚЊ ͔ș ǋȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

► ǮǶ˧ Ǯ ǜȓȒȪȻɨɱȏȑȉ ȋɆɧɁȭ Ǯ ǜȓȒ ǵ Ǔ ǋ

ϊׄǲǉȑȅǠƳƼCOOL ęEARTH50 ƽǲȏȒ Ҳ ǲ ǠȒɫɶɇɜɁɕǮǶƲ

̈ (BTL) ǵ ֗ Ẏ Ƕ 2030 ₴ǒȐǯǜȓǭǑȑƲ ᷀ǶȦȽɌɶɩ ƲBDF

ǵ ǲǉǦȑȅǠƳǞǒǞƲ ƵǱԍ ș̓ ǞǦɎȢȨȦȽɌɶɩǵ ɵ Ǔ ǲ

ȇʴǮƲ ̈ ǲ ǪǭǶ 2010 ₴̊ ǯǜȓǭǋȒGTL ǵ ǯȦɱȶɱ ǵ

Ǔ₳ 18 ₴ȅǮǲὈ˓ǜȓǭǋȒ Ʋ ǵ Ǟ ѼΏǞ ǲǉȑȅǠƳ 

 

 

ƞ ǵҲׄ 

 

ƞ ȵȷɄɞǵ  

 

׀ ǯ    ǯ   ʺ Ǳ  ⱪ ὕ ӓҲׄ ᾚЊ ͔ 

ɎȢȨȦȽɌɶɩ 

5,280kcal/kg  

 

ȳɆȤȫɑȋɆȤɠɫ

ȱȵǱǰ ̸ ǵ ѝ

ȋ Ʋ ǵẉ

ǒȐȠɩȱɶɩ

ǲȏȑ̸ȐȓȒ ̱Ƞ

ɩȱɶɩ C2 H5 OH  

ȪȻɨɱǯǵ ֻѫ Ǔ

֯ ǮǉȒƳ 

ֻȪȻɨɱǲǫǋǭǶƲ

ȦȽɌɶɩǵ ֻ ǲȏǪ

ǭE3 3 ֻ ƲE10

10 ֻ ǯ ǜȓȒ 

ѝȋ ԍ ǲ

ǞǭǶƲȠɟɨ

ȩƲɔɧȶɩƲʴᶮ

Ǯᵀ ʴǮǉ

ȑƲɲ КǮǶ ǒ

Ǯὕ  

ᾛ ⁸Ǔֻֿ

ǯВֿǮɎ

ȢȨȦȽɌɶɩ

ǲ    

ơ 

ɎȢȨɅȡɶȺɩ 

BDF  

9,600kcal/kg  

∕ ǵ ר

șɟȽɌɶɩǮ

Ʋר șʤǙƲ

ǵר ǲ ǬǘǭǋȒ

̱ ǮƲʺǱ ѝ

Ƕ ɟȿɩȦȷɄ

ɩ 

̈ ѫ ֕Ƕ ǯ

ǵ ֻѫ Ǔ֯ ǮǉȒƳ 

ֻ ǲǫǋǭǶƲBDF 

ǵ ֻ ǲȏǪǭB5 5

ֻ ƲB20 20 ֻ

ǯ ǜȓȒ 

ᶮКẆǮǵᵀ

ǲǉȑ ֗

Ǔ ǋ 

ʣɌᶮ Ǔ

BDF ǲ Ǟǭ

ǑȑƲ∕

ǒȐǵ Ƕ˲

֥Ὥ Ḍ ⁸Ǔ

ǠȒϊׄǲ

ǉȒ    ơ 

Ȧ ȱ  

BHD  H - bio  

8,840kcal/ Є 

ר ș ӓ

Ǟǭ♬ȐȓȒ ӓ

 

̈ ѫ ֕Ƕ ǯ

ǵ ֻѫ Ǔ֯ ǮǉȒƳ 

ǯ Ȁǭ ȹȽɱ͔Ʋ

̭ Ʋ̭Ƞɫɜǯ ṑ

ǵᾜǱǋ ǮǉȒ 

ɔɧȶɩǮ ₴ᵀ

ỒƳɲ КǮ

Ƕ  

ᶮКǮǵ ↓

Ṷ̌ǖ ɫɶ

ɇɜɁɕǲȉ

ǓǱǋǦȈ

ǵḢ

șїǭǋǱǋ¥ 

ɎȢȨɟȽɌɶɩ 

4,745kcal/kg  

ɎȢȨɜȷǵ ѝ Ȫ

ȷșƲ ι ἁș ǋ

ǭ ֻ̱ (Ȫȷӓɟ

ȽɌɶɩ )Ǟǭ♬Ȑ

ȓȒ ̱Ƞɩȱɶɩ

(CH 3 OH)  

ɵ ̈ ѫ ֕Ƕ

ǉȒǋǶ ǯǵ ֻ

ѫ Ǔ֯ Ǯ ǵ

ǯ Ȁ̭ ɵ̭Ƞɫɜǯ

ṑ ǵᾜǱǋ Ǯ

ǉȒ 

ɵ ̿ (ȱȶȥɋ)

ǯֻȖǢǦɆɨȶ

ȥɋɪɶȵɥɱȵ

ȷɄɞǵᵀ Ǔ

Ṹ֯  

Ӧҷ᷂ḢǓ

∕ ȏȑ

ǲ     

ơ 

ֻ ɵFT  

BTL  

10,175kcal /kg  

7,732kcal/ Є 

ɎȢȨɜȷǵ ѝ Ȫ

ȷ(ֻ Ȫȷ)ș FT ֚

ꜘ Fischer Tropsch

ǲȏȑֻ Ǟǭ♬

ȐȓȒ ̱  

Ʋ ̈ Ʋ ֻѫ

Ǔ֯ Ǯ Ǔר ǖƲ

ǯ Ȁǭ ȹȽɱ͔Ʋ̭

Ʋ̭Ƞɫɜǯ ṑ

ǵᾜǱǋ ǮǉȒ 

֯ ǛȆǵ̀∕ɕɧƲ∕Ȳ

ɞ ȉԍ ǲǮǔȒƳ 

̿ (ȱȶȥɋ)

ǯֻȖǢǦɆɨȶ

ȥɋɪɶȵɥɱȵ

ȷɄɞǵᵀ Ǔ

₳ 21 ₴ȏȑ Ṹ 

ЃῬ

ƲⱩῬ

ǲȏȒBTL

ǲȏȒ ̝

ȵȷɄɞ ˗

ǲ Ʋὲл

᷂Ǯǵὕ Ƕ

Ǟ    Ƨ 

ɎȢȨɜȷ 

ᶭ◐  

3,132kcal/kg  

∕ ȋ ᷂ Ʋ

֦ ǵ ǵ҇

ƲɎȢȨɜȷș Ʋ

ᶿ ǞƲ ḌǞǦᶭ◐

 

ǵ ѝǮǉȒɨȮɉ

ɱș Ǯ Ǟᶭ ǜǢ

ȒǚǯǮ ◐ǠȒ 

ˏ ǞǭǑȑ Ǔὦ

ǮǉȒ 

ᶮКẆǮǵᵀ

֗ Ǔ

ǋ 

ʤ′ Ǔ Ɏ

ȢȨɜȷƲȢȽ

ɇɨș̓ ǞǦ

ɎȢȨȱɶȭȷ

ǲ    

Ʀ 

 

ᶫ ı- 16  ȦɋɩȬɶẀ ǵ   
 

ūę4 ɕɫȶȥȭɆ 
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► ǵɎȢȨɜȷ ǲȏȑὕ ֯ ǱẀ ǵ їǯ ș ǋȅǠƳ 

Ẏǔǖᶭ◐ ǯ ̱ ǲѝǘƲ Ҳ ͒Ἥ ̝ǲ▌ǖᾍꜘǠȒȉǵ ȦȽɌɶɩ ǯ ǲ

▌ǖᾍꜘǠȒȉǵ ɘɪɁɆƲBTL ǲѝǘȒǚǯǓǮǔȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɵȦɋɩȬɶǵẀ Кὦǵ  

ǲẀ ǠȒȉǵ ɘɪɁɆƲȦȽɌɶɩ ǯ̀ǵ ǲẀ ǠȒȉǵ BTL ǲѝǘȒǚ

ǯǓǮǔȅǠƳǦǧǞƲ ǯ ǲ ǞǭǶ ǓǮǔǡƲ̓ ǠȒḹֻǲǶ ẕ ǵ

Ǔⱳ ǯǱȑȅǠƳ 

ɵ ǵ ǵר  

ǜȓȒ ș ɵͪ ǠȒⱳ ǓǉȑȅǠƳ 

► Ƕ 20 ħș ǏȒǚǯǓǉȑƲ ᶽǲ ֻǪǦ Кὦș ǞǱǘȓǷǱȐǱǋǦȈƲ

ɘɪɁɆǲ ǞǭǶƲ ʴȉǞǖǶ șуǗ ↓ǵ Ǯȉ̓ Ƕ֯ ǮǠƳ ̱

ǲ ǞǭǶшᶭ ǓǉȑƲʝ↓фǪǭǞȅǍǯ̓ ǮǔǱǖǱȒ֯ Ǔר ǋǦȈ ↓șͪǭȒ

Ǔⱳ ǯǱȑȅǠƳ 

ɵȢɱɓɧ ρǵ  

ɘɪɁɆƲȦȽɌɶɩВǲ Ἥ ρǵ֝ȑ ǏǓ ȈȐȓȅǠƳɘɪɁɆɚȢɧɶȋȦȽɌɶ

ɩ ᴇᾍꜘɚȢɧɶ ǶƲ ρ ǵȱȷɆǓ ꜠ǜȓȅǠƳ 

 ᶭ◐  ȪȻɨɱ̈  ̈  

ѫ

 ר

ɵ

̈

 ר

̈ ᾍꜘ 

ȦɋɩȬɶ 

  

ɵḨ ǲȷɆɶɔɵɚȢɧɶ

Ǯ ǲᾍꜘǠȒ 

( ἭɚȢɧɶǒȐɘɪɁɆɵȿ

Ɂɕ ǔɚȢɧɶɵȷɆɶɔǿǵ

ǏǓⱳ ǯǱȒ) 

ɵḨ ǲ Ҳ (ȪȻɨɱ ֻ

ὑ ȑE5) ǯɚȢɧɶ (

ἭɚȢɧɶǵ Ǔⱳ ǯǱȒ 

ɵ ǯ ̈ Ʋ

Ҳ ( )ǲѫ ֯  

 

ѫ  
ɵ ǔɚȢɧɶǵ̈  

ɵ Ʋ ǔɚȢɧɶƲȷɆ

ɶɔǵ̈  

ɵ ǔɚȢɧɶǵ ֻ  

ɵ Ʋ ǔɚȢɧɶɵȷɆɶɔ

ǵ ֻ  

ɵȪȻɨɱ̓ ǵ ֻ  

ɵ Ʋ ǔɚȢɧɶ

ȉ̈  

ɵȪȷȷɆɶɔǵ̈

+ ( )ǵ̈  

 

ὑ ρ  
16,000 ʠЛ 

10.0 / ы  

ɎȢȨȦȽɌɶɩ 1,000k Є 

˔ὑ˗͈ 

16 ϤЛ( ˗ 21 ϤЛ) 

50,000 ʠЛ 

(10.0 / ы  

ᾍꜘȯɶȷ) 

 

ᶫ ı- 18  Ẁ Ḩ ר ǵ  

  
 

COOL EARTH_ ȦɋɩȬɶ ȏȑ  

ᶫ ı- 17  ɫɶɇɜɁɕ 
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ɵ Ἥ ρǯǵ˛ ǵר  

Ẁ ǵʴǮᴷʝBTL Ǔ Ἥ ρǲᾍꜘǞƲ Ἥǵ ρȅǮǵ Ʋ ρǵȆǮ

ȱȷɆș ǏȒǚǯǓǮǔȅǠƳ 

ɵ᷂Ḣ ǵ  

ɘɪɁɆ  ɚȢɧɶȋȷɆɶɔș ρǞǦ ǮǉȓǷɎȢȨɜȷ ǯǞǭ͑ Ǔ֯ ǲǱ

ȑȅǠƳǞǒǞ ȋ ǵȆǵ̓ ǯǱȑȅǠƳ 

ȦȽɌɶɩ ȦȽɌɶɩᾍꜘɚȢɧɶșͪ ǠȒ ǲ͑ Ǔ֯ ǱȂǒƲ Ҳ ǮǉȒȪ

Ȼɨɱǲ ᴇǓ֯ ǮǠƳǦǧǞƲҊֻѰ Ʋ ǵᴜ ǵ ͪ ǲ ǠȒ

♣ ǲ ǠȒⱳ ǓǉȑȅǠƳ 

BTL     ǿǵ ǯ ǵ͑ Ǔ֯ ǮǉȑƲ ǜȓǦBTL Ƕ Ʋ Ʋ

̓ ǵ Ἥ ρǿǵᾍꜘǓ֯ ǮǠƳ 

 

  

 

► ǮǶ˧ Ǯ ǜȓȒȪȻɨɱȏȑȉ ȋɆɧɁȭ Ǯ ǜȓȒ ǵ Ǔ ǋ

ϊׄǲǉȒǚǯǒȐƲ ǵ ӓșᶫȒǦȈƲר ֻ ɵ ȵȷɄɞǵ

ᾚЊș ǞȅǠƳ ȋ ѰǵҲׄ ș ȈȒⱳ ǓǉȑȅǠǓƲ᷂Ḣ ǵɎȢȨɜ

ȷșԍ ǲǞƲ Ǯ ǞǭǋȒȦɋɩȬɶ ǵѹ șᶫȒǚǯǶƲ ǵ ᾽ǯCO 2 ї

ѹ ǵʰ ǲὫʦǮǔȒ Ǳ֝ȑ Ȇǯ ǏȐȓȅǠƳ 

ǜȓȒ ̱ Ƕ Ʋ ǵ̈ ȦɋɩȬɶǯǱȒǚǯǒȐƲ Кǵ ƵǱ ǲᾍꜘǮ

ǔȅǠƳɎȢȨɜȷɚȢɧɶș ǠȒ ǵȹȫɣɨɄȡɶɚȢɧɶƲǶ Ἥǵ ɚȢɧɶș

̓ ǠȒǚǯǒȐƲ ǜȓǦ ̱ ǯ șȹȫɣɨɄȡɶɚȢɧɶǵ ǯǠȒǚǯǮȦɋɩ

Ȭɶ͑ ǵ ̝ȵȷɄɞǲʝ  șʦǏȅǠƳר

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ƞ ǵ֯  ר

 

-3  

10.
BIOMASS-TRI-GENERATION

(LPG )

(  
)

CH3OH

DME

CnH2n+2

(
)

FT

(
)C1.3H200.9

H2,CO,CH4,CO2

H2O

4,200Kcal/Kg
3,200 4,200Kcal/Nm3

FT

( )

4,061Kcal/ m3

3,344Kcal/ m3

1.9g 13.5g1.96g 14.1g

H2

/

2

 

ɵFT  

FT  

 

ơ 

 

10t/16% - wet  

3,30 0t/ ₴ 

 

Ѽы ɵ  

 

 

 

 

 

ɚȢɧɶ 

 

 

ᾚЊ  

BTL:573K Є/ ₴ 

 

CO2 їѹ  

1,553 t - CO 2  

 
 

 

 

792MWH/ ₴ 
∕    

7.72Gcal/ ₴ 

CO2 їѹ  

382t - CO 2  

 

573K Є/ ₴ 
 

20.7%  
 

5.3%  
 

49.2%  
 

ơ 
 

ԍ  

 12,116t  

 18,942t  

 100,003t  

֦    62t  

1,784t  
 

ǿǵ 

 

 

 

ǿǵ 

 

 

 

 

 

⃰  

ɎȢȨɜȷ  

BTL ǯǶ 

Biomass To Liquid ǵ ǮǉȑƲɎȢȨɜȷǵ ѝ Ȫȷș FT Fischer Tropsch ǲ

ȏȒʝ ӓ ǯ ǒȐ ἁ֚ꜘș ǋǭ ̱ ӓ șֻ ǜǢǭǫǖȒֻ FT

ǵǚǯș ǞȅǠƳ ɵ ɵ ̈ ѫ ȅǦǶ ֻѫ Ǔ֯ ǮǠƳȪȷӓ֯ ǱɎȢ

ȨɜȷǱȐ̲Ǯȉԍ ǯǱȒǦȈƲԍ ǵ₦ȉⅎǋǚǯǓ ⱪǮǠƳ 

ᶫ ı- 19  ɎȢȨɜȷ ȵȷɄɞ ɓɫɶᶫ 
 

  
 

ы  

᷂ Ϸ 
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ɎȢȨɜȷȋ∕ ș ѝ ȪȷӓǞƲ ș ֒ǠȒǚǯǮʝ ӓ ǯ ǲѝ ǜȓȅǠƳ

Ǥǵ♥ƲBTL ǲ ǞǦȪȷ ș ǋƲֻ Ȫȷș̸ȑ ἁș ǠǚǯǮ FT Ǔ ǜȓȅǠƳ 

ǚȓȐǵ › ǲǶBTL ǵȂǒǲ̵҈ȪȷǓ ǠȒǚǯǒȐƲȪȷȽɶɑɱǲȏȒ

Ǔ֯ ǯǱȑȅǠƳȅǦƲ ǲ̓ ǠȒȪȷȽɶɑɱǶ Ȫȷȏȑ ș ǚǢȒǦȈƲлԁ

Ǔ л╛ǯǱȑȅǠƳǜȐǲƲǚǚǒȐ♬ȐȓȒ ѫ Ǔ֯ ǱǦȈƲ ɵ ǲⱳ Ǳ̈

ǲȉǱȑȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

► Ǯȉʺ Ǳ˧ ǯǞǭ Ҳ ǲẎǔǖ͒ἭǞǭǋȅǠƳǞǒǞƲ Ҳ ̱Ǔӓ

ǲẎǔǖ͒ἭǞǭǋȒǦȈƲᾍ ș ǟǱǘȓǷǱȑȅǢȚƳ ᷀ǵ Ʋ ɵᵀ Ҳǲ

Ǳǖ Ὑҧ Ȫȷǵ Ѱ ӓ ̓ Ѱ șᶫȒǦȈƲ Ǔ ǋК Ȧɱȶɱ ǵ

ɵ ֗Ǔ ȖȓǭǋȅǠƳ Ҳ ȋɕɧȮȢɱɍȢɔɨɁɇ ǲǑǘȒ 2015 ₴̊ ǵ ֗

ǲׄǘǦ ǓїǜȓǭǋȅǠǓƲȢɱɓɧ ρǵ Ǯ Ǔ ǜȓǭǋȒǚǯǒȐƲ ᷀Ʋᵀᴜ

ӓǜȓǭǋȒɍȢɔɨɁɇ ǯ Ҳ ǵᾚЊ͝ șᶫȑȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  ∕  BTL  ρ  

A ̈   A  A ɵ   

B ȦɋɩȬɶ   792,000kwh  826.5 Є 573K Є  

C ͔  6,748 ʠЛ  

D ԍ  2,475 ʠЛ 7,500/t  

E  860  9,341 A   

F  681,120  7,720  5,352,393  Mcal  

 6,041,233  Mcal  

G ȱȷɆ 50,000 ʠЛ  

H Ҟ  1/2 ǵḹֻ 6 ₴ 

̝ȵȷɄɞ ǵḹֻ 10/10  
 

I ᶥ֛₴  

J CO 2 їѹ  379.4  2.2  1,553  t - CO 2 / ₴ 

K: CO 2 їѹ  1,935  t - CO 2 / ₴ 

 

ᶫ ı- 20  BTL ȵȷɄɞ Ҙ 

  
 

ƞ ᾚЊҧ  

 

ıę4 Ŭ ȦɋɩȬɶ ֗ɕɫȶȥȭɆ 

 
ƞ ȭɨɶɱȦɋɩȬɶ Ҳ ᾚЊ 

NEDO ₳ 21 ₴↓ȭɨɶɱɅȡɶȺɩɕɫȶȥȭɆȏȑ  

ᶫ ı- 21  ȭɨɶɱȦɋɩȬɶ Ҳ ɫɶɇɜɁɕ 
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► ǵЏ ǶƲ ƲȭɨɶɱȦɋɩȬɶ Ҳ ǿǵ ș ǞȅǠƳȅǦƲ̮ ǵ ǲ

Ὥ ǞǦȉǵǮǉȒǚǯǒȐƲ̮ ǲ Ḹș ͑ǠȒǚǯǮȭɨɶɱȦɋɩȬɶ Ҳ ǵ ǋ Ǐ

ǲȏȒȦɋɩȬɶ ǵѹ șᶫȑȅǠƳ 

 

 

 

֓ ǲ T ȩɫɶɧȠȭȵȨ 1.5X 17.2km/ Є ș ЊǠȒḹֻǯT ɕɨȤȷ 35.5km/ Є

ș ЊǞǦḹֻș ǞƲ₴ ʝʠʙș ǠȒǚǯșѼ ǯǞǭCO 2 їѹ ҧ ș ǞȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ƞ ᾚЊ  

 

:ɕɨȤȷǵ km ǲǑǘȒCO2 ї  65g - CO 2  

:1 ₴ ǲ 1 ʠ km/ ǞǦḹֻ 0.65t - CO 2  

:ȩɫɶɧȠȭȵȨ1.5X km ǲǑǘȒCO2 ї  135g - CO 2  

:1 ₴ ǲ 1 ʠ km ǞǦḹֻ 1.35t - CO 2  

:1 ʠ km ǪǦǯǔǵ ⁪ 299.7  Є 

 2,513Mcal  

:ɕɨȤȷǯȩɫɶɧǵ₴ CO2 ї ǵ⁪ 0.7t - CO 2 / ₴  

 ᶮᶽ˧ ₳ 20 ₴ 3 Ҳ ʝ ֓  

ᶫ ı- 22  ɍȢɔɨɁɇȩɶᾚЊ  

  
 

ƞ ᾚЊҧ  

 

׀  
M  

 

D  

 

 

H  

 

 

T  

 

 Ҳ  Ҳ  Ҳ  Ҳ  

 1, 100 ʖ 1,010 ʖ 1,260 ʖ 1,260 ʖ 

ˆ ὑᴣ 4 ˲ 2 4 ˲ 5 ˲ 5 ˲ 

 160.0km/ ᶥ 20.0km/ Є MT  31.0km/ Є 35.5km/ Є MT  

 Ě 0.659 Є 1.339 Є 1.496 Є 

Ҳ  Ҳ  ˧ Ҳ Ҳ  ˧ Ҳ Ҳ  ˧ Ҳ Ҳ  

     

̱͔  460 ʠЛ 211 ʠЛ 209 ʠЛ 220 ʠЛ 

 

ᶫ ı- 23  ɍȢɔɨɁɇȩɶ̈ ͈  
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ɵ ǵ̈ ᶅǯǞǭɐɶɆɛɱɕǵ ֗șᶫȑȅǠƳ ᷀ǵ ɫɶɇɜɁɕǮǶ

ҧ ɐɶɆɛɱɕǵ ֗ ẎǶ 2030 ₴ǒȐǯǱǪǭǋȅǠǓƲ ǲ ɵ֗ Ẏ ș ǏǭǑȑƲ

ǤǵẉǖǓẆ ǯǵ ↓⁪ș ҧǲ ǞǦ ǯǱǪǭǋȒǦȈƲ ǲὲл᷂ǮǉȒӔ ǮǶƲ

ǱȵȷɄɞǯǱǪǭǋȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ӕ ǵ ɵ̮ὁǶƲ ὲ᷂ǯǋǍǚǯȉǉȑƲ ȋ ǵ͒ἭǓ ǋϊׄǲǉȑȅǠƳ ₴Ʋ

ǚȓȐǵ ɵ ǲ̓ ǜȓȒ ǵ̈ ᶅǯǞǭɐɶɆɛɱɕǓ ǜȓǭǋȅǠǓƲ ὲл

᷂̓ ǵɐɶɆɛɱɕǶ ҧ ᷀Ʋ ֗ ǲǉȒר Ƕɶ20 ħȅǮǓ ǯǱǪǭǋȒ

ǲ ǓǉȒǚǯǒȐƲ˹♥ǵ ǱȒ Ǔ ♅ǜȓȅǠƳȅǦƲ ǯǞǭẆ ǧǘǮǶǱǖ

᷂ʤ șѫ ǠȒȯɶȷȉǉȑƲӔ ǵ ὲ᷂ǮǶ ǮǉȒǯ ǏȐȓȅǠƳ 

 

 

 

 

► ǵ᷂Ḣ ǯר ᶅǵר ׄʣǵҲׄș ȈƲʝ ̮ὁȋ ǵɐɶɆɛɱɕǵ ֗ș

ǞȅǠƳ 

 

 

 

 

֓ ȅǮǲ 1 ,000 ʚǵ ǵ л ɵ ș ǍǦȈǲǶ 250kw ǵɚȢɧɶǯ 25,000 Є

ǵ Ǔⱳ ǯǱȑ 62 t- CO2 ↓ǵCO 2Ǔ їǜȓȅǠǓƲɐɶɆɛɱɕșᾚЊǠȒǚǯǲȏȑ

43t - CO 2 / ₴ ǵ CO 2 їșѹ ǠȒǚǯǓǮǔȅǠƳ 

 

 

 

 

 

ƞ ᾚЊ  

 

ƞ ᾚЊҧ  

 

ƞ ɐɶɆɛɱɕ  

COOL EARTH_ ȦɋɩȬɶ ȏȑ
 

ᶫ ı- 24  ɐɶɆɛɱɕɫɶɇɜɁɕ 
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ṑ ǵׄʣǲǶƲ ȦɋɩȬɶǵ ɵ֗a Ǔⱳ ǮǉȒǚǯǒȐƲ ȦɋɩȬɶ ᶅǵPRƲ

Ḹǵ ͑Ʋ ǵḹǵ ͪƲȢɗɱɆǵ σș ǞȅǠƳ 

 

 

ɵ ȦɋɩȬɶ ᶅᾚЊ ǮǵPR Ҳ                         

ȦɋɩȬɶɵ ȦɋɩȬɶ ᶅǵ ֗ǲǶƲЏВ Ǯǵ PR ҲǓ ǯǱȑȅǠƳ

ǲᾚЊǞǦ ᶅǵPR ҲǲǶƲǤǵ ǵ֝ȑ ȆКὦș̟ǏȒǚǯȉ ǮǠƳ 

 

 

ɵ Ḹǵ ͑                                     

ȦɋɩȬɶɵ ȦɋɩȬɶșᾚЊǠȒǲǉǦȑƲ ȐǓCO 2 їѹ ǲ֓қǮǔȒ

ǯǞǭƲẐ Ͻ ƲɐɶɆɛɱɕƲȭɨɶɱȦɋɩȬɶ Ҳ ƲȦɋɩȬɶ ӓƲLED

ǵᾚЊǓǉǙȐȓȅǠƳǚǍǞǦ ᶅǵᾚЊǲǶ᷂ ӓᵂ ǿǵ ȋƲ ᶅǲᾍǠ

Ȓ ǵ ḸǓⱳ ǮǠƳ 

ǤǵǦȈƲʝ ʫₑșᾍ ǲƲ᷂ ӓᵂ ȋ ȦɋɩȬɶɵ ȦɋɩȬɶǲᾍǠȒ

ș ȈȒǯǯȉǲƲ ȦɋɩȬɶɵ ȦɋɩȬɶ ᶅǵᾚЊșὦ ǲǠȒǦȈƲɏɱɓɪɁ

ɆȋⅎḸ Ǯǵ Ḹǵ ͑ș ǞȅǠƳ 

 

 

ɵἧǰȉǵ ǿǵᾚЊ                                 

ʫ̈ș ǍἧǰȉǦǨǲ᷂ ӓᵂ ȋ ȦɋɩȬɶɵ ȦɋɩȬɶǿǵ ș ȈȒ

ǦȈƲӔ ᾯǮ ǪǭǋȒƼ ȦɋɩȬɶ Ὑƽǿǵ֓қș ǞȅǠƳ 

ǚǵ˗ ǮǶƲ ȦɋɩȬɶǲ ǠȒ ȋƲɝɉȻɶɧɶȩɶǵ›̸ Ǔ ȖȓǭǋȅǠƳ 

 

 

ɵȢɗɱɆǵ σ                                   

Ǔ ȦɋɩȬɶɵ ȦɋɩȬɶ ᶅǵᾚЊș ǠȒ ǲƲ Ḹʥ ǲȏȒȋɆɧɔɩ

șᶥ ǠȒǦȈƲ˗ ǲȏȒ ̝ȋ᾽ ̝ș σǞƲὄⱲǞǭᾚЊǮǔȒ ṑǬǖȑș

ǋȅǠ 

ȅǦƲ᷂ ӓᵂ ȋ ȦɋɩȬɶǲ ǠȒɏɋɩ᾽ɵȵɱɛȶȤɞǵ σȋ ȑɵ̀ǵ

ȢɗɱɆǵ σǲ̿ǢǦPR Ҳȉ ǞȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ıę5  ŭ ṑ ׄʣɕɫȶȥȭɆ 
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► ǵȦɋɩȬɶ ǯ ȦɋɩȬɶ Ἥ ș ȅǏƲ ȦɋɩȬɶǵѫ ǯᾚЊ

їǵ ș ǴǦ Ʋ ǿǵ ȦɋɩȬɶᾚЊǵȂǒƲ Ǯ ᵣǞǭǋȒ ǯӣ

4 ǵȦɋɩȬɶ ǲ ǓǉȒǯѨ ǞƲɎȢȨɜȷɚȢɧɶǲȏȒ̈ ȦɋɩȬɶ

șȅǯȈȅǞǦƳȅǦƲʴⱲ ǲǉȒȦɋɩȬɶ ǵẉǋЏВ ⅍ ƲʴẔȱɝɣ˘

ɄȡɶȹɱȽɶƲ ⃰ᾛἶ Ʋ ⃰ ȋ ↓ǓὭ ǞǭǋȒЏᵣ̮ὁᶧ᷂ǵɎ

ȢȨɜȷɚȢɧɶǲȏȒ᷂Ḣ ͑ ș ǞȅǞǦƳ 

ǜȐǲƲ᷂Ḣ șר ǒǞǦ ǵ ș ǋƲBTL ȵȷɄɞǵᾚЊș ǞȅǞǦƳ

ɎȢȨɜȷ ǵ֛ ǵȂǒƲɕɧɱɆ ǲ ǠȒЕ̱ Ǳ ǵⱳ Ǔר ȐǒǯǱȑƲ

ɵ˗ ɵ Ǔʝ̱ǯǱǪǦ ̱Ѱș ǠȒǚǯǮ ș їǞǭǋǔȅǠƳ 

 

Ū ȦɋɩȬɶѫ ɕɫȶȥȭɆ 

    ► ǵᾛɵʴἶ 12 ǲẐ Ͻ ȵȷɄɞǵᾚЊșᶫȑȅǠƳ 

   ȦɋɩȬɶᾚЊ 125Gcal ș ǯǞȅǠƳ 

   ► ǮǶᾜἧӓǵ ȑș֞ǘƲֺἶ ǵЃ Ǔ᷈ ǮǱǋǚǯǒȐƲᾚЊ ǯ ⅜

ș ǠȒⱳ ǓǉȑȅǠƳ 

 

ūɎȢȨɜȷ ֻѫ ɕɫȶȥȭɆ 

   ɎȢȨɜȷǲ Ǟǭ֛ ƲѼы Ʋ ǵ͑ ȳȢɇșדȚǧ Ǔⱳ ǯǱȑ

ȅǠƳȅǦƲ͑ ǯ̓ ǲ ǞǭЕ̱ ǱɕɧɱɉɱȮǓⱳ ǮǠƳ 

 

ū- ɎȢȨɜȷɚȢɧɶᾚЊɕɫȶȥȭɆ 

    ȦɋɩȬɶ ǵẉǋЏВ ǲ ɎȢȨɜȷșѫ ǞǦɎȢȨɜȷɚȢɧɶ

ǵᾚЊșᶫȑȅǠƳ 

   ȦɋɩȬɶᾚЊ 3,965 Gcal ș ǯǞȅǠƳ 

ū- ẎḌ ᷂Ḣ ͑ ɕɫȶȥȭɆ 

    ☻ḹק ǵЏВ ǲ ɎȢȨɜȷșѫ ǞǦɎȢȨɜȷɚȢɧɶǲȏȒ᷂Ḣ

͑ șᶫȑȅǠƳ 

   ȦɋɩȬɶᾚЊ 7 50 Gcal ș ǯǞȅǠƳ 

ū- 3 Вֿ̮ὁ᷂Ḣ ͑ ɕɫȶȥȭɆ 

    ↓ǓὭ ǞǭǋȒЏᵣ̮ὁᶧ᷂ǲ ɎȢȨɜȷșѫ ǞǦɎȢȨɜȷɚȢ

ɧɶǲȏȒ᷂Ḣ ͑ șᶫȑȅǠƳ 

   ȦɋɩȬɶᾚЊ 6 65 Gcal ș ǯǞȅǠƳ 

ū- 4 ɎȢȨɜȷ ɕɫȶȥȭɆ 

    ǒȐ∕ ǜȓȒɎȢȨɜȷ șѫ ǞǦ ȵȷɄɞǵᾚЊșᶫȑȅǠƳ 

   ȦɋɩȬɶᾚЊ 6,041Gcal ș ǯǞȅǠƳ 

   ► ǵɎȢȨɜȷș ֻ ǲѫ ǠȒǦȈƲɎȢȨɜȷ ǵ͑ ȋ ѝѝ Ʋ֛ ɵ

Ѽы ɵ ƲᾚЊ ḹ ǵᾚЊǲׄǘǦЕ̱ Ǳ Ǔⱳ ǯǱȑȅǠƳ 

 

Ŭ ȦɋɩȬɶ ֗ɕɫȶȥȭɆ 

    Џ ǿǵȭɨɶɱȦɋɩȬɶᾚЊș ǠȒǯǯȉǲɐɶɆɛɱɕǯǋǪǦ Ȧ

ɋɩȬɶ ǵ Ҳׄș ȈƲ ֗ ׄʣǲҟȈȅǠƳ 

 

ŭ ṑ ׄʣɕɫȶȥȭɆ 

    ȦɋɩȬɶ ᶅǵ PRƲ Ḹǵ ͑Ʋ ǵḹǵ ͪƲȢɗɱɆǵ σș ǞƲ

ṑ ǵׄʣǲҟȈȅǠƳ 

 

 

ıę6 ɕɫȶȥȭɆǵȅǯȈ 
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► ǲǑǘȒ̭ ̝ ǿǵ֝ ǯǞǭƲ ȦɋɩȬɶǵᾚЊ șѼ ɵ♥ ǲӢѝ

ǵǍǏ ὑǞȅǠƳᾚЊ ǵ ὑǲǉǦǪǭǶƲ᷂Ḣ ̝ɵ ǲ◙ ș֗ȃǠ᷂ ӓᵂ

ș ǲ֞ǘ ȈƲ ᷀Ʋ Ǔ ǒȓǭǋȒ ȋӔ ǵ Ǳǰș ȅǏƲᶮǓ ǞǦCO2

ѹ Ιș ǞȅǞǦƳ 

Ѽ ǮǶƲˬ ὑ CO 2 їѹ ҵ Ιǵ- 6% 1990 ₴ ș ǞƲ КǵȦɋ

ɩȬɶ 276,134Gcal ǵ ₳ 20 ₴↓ ǲǉǦȒ 11,045G cal șѹ ǯ

ǞƲ♥ ǮǶƲȱɘɱɍɶȰɱ ὑ ǲׄǘǦCO2 їѹ Ιǵ- 25 1990 ₴

ș ǞƲ КǵȦɋɩȬɶ 276,134Gc al ǵ 17 ₳ 20 ₴↓ ǲǉǦȒ

46,942G cal șѹ ǯǞȅǠƳ 

ǲǉǦǪǭǶƲⅎ Ǳ֝ȑ ȆǓⱳ ǯǱȑȅǠǓƲ̌ǲ ȦɋɩȬɶǵȆǮ ș

ǠȒǯǱȒǯƲ ɑȶɥɱǮ їǞǦ ɕɫȶȥȭɆǲḨǬǖ ȦɋɩȬɶșᾚЊǠȒʝ Ʋ

ᶮ ǱǰǲȏȒ ǱȒ ȦɋɩȬɶǵ ֗ ẎǓ ȅȓȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Ħ  4 ɑȶɥɱǮ їǞǦ ɕɫȶȥȭɆǲḨǬǖ ȦɋɩȬɶᾚЊ ș₳ 20 ₴↓ ⃰ ȦɋɩȬɶ

Ǯ ǞǦ ΙƳ 

Ħ  17 ˬ ὑ ǵCO 2 їѹ ҵ- 6 ǯȱɘɱɍɶȰɱ ὑ 2020 ₴ ǲׄǘǦCO 2 їѹ 25 ǵ

ѹ Ṕқ ș ɑȶɥɱǮ їǞǦ ɕɫȶȥȭɆǲḨǬǖѼ ȦɋɩȬɶᾚЊ ǲˆǟƲ₳ 20 ₴↓ ⃰

ȦɋɩȬɶ Ǯ ǞǦ ΙƳ 

 

 

 

 

 

 

 

 

ıę7  ɕɫȶȥȭɆǵ  

 

 

Ѽ  

  

2010 2015  

11,045G cal/ ₴ǵѹ Ħ  

ȦɋɩȬɶǲȏȒȦɋɩȬɶ  

КЋ̱ H20 ǵ  

♥  

  

2016 2020  

46,021 Gcal/ ₴ǵѹ Ħ2 

ȦɋɩȬɶǲȏȒȦɋɩȬɶ  

КЋ̱ H20 17  

 

ᶫ ı- 25  ⃰ ȦɋɩȬɶᾚЊ  
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șǉǙǭ ȦɋɩȬɶǵᾚЊș ǞǭǋǖǦȈǲǶƲ ǵʴǮȦɋɩȬɶȋ ṑ

ǵ ֻ Ѩ ǯ ǲׄǘǦȹȭȵɥɱș ӓǠȒǯǯȉǲƲ ɵ˗ ǯВǲ̭

̝ ș ǠȒȀǖ ǦǱ ș Ǟǭǋǖⱳ ǓǉȑȅǠƳ 

ǤǵǦȈǲƲ Ἥǵ⅍КỖᴣ̝ș К ǮП ǞǦ ⃰ ȦɋɩȬɶ⅍КᾚЊ ̝

ǯ КǲǑǘȒ ȦɋɩȬɶǵᾚЊ͝ ǲׄǘƲ ȋ˗ ǯ ǵӲҘ ͜Ǔ ǘȒ ǯ

Ǟǭ ⃰ ȦɋɩȬɶᾚЊ Ӳ ̝ǵ ș ǞȅǠƳ 

ǵʺǱ ҲКὦǶƲ ǵǯǑȑǮǉȑȅǠǓƲ ɵ˗ ɵ ǓǤȓǥȓǵ☻Ҋș

ǦǞǱǓȐƲ ȦɋɩȬɶǵᾚЊș Ǔʝ̱ǯǱǪǭ ɵ ǞǭǋǖǚǯǯǞȅǠƳ 

 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ĳ  ȦɋɩȬɶǵᾚЊ ǲׄǘǦ ̱Ѱ 

Ĳę1  ȦɋɩȬɶǵᾚЊ ̱Ѱ 

 

 

   ⃰ ȦɋɩȬɶᾚЊ Ӳ ̝ 
⃰ ȦɋɩȬɶ⅍КᾚЊ

̝ 

   
ȦɋɩȬɶᾚЊș ǠȒǦȈǵʴ

 

К ǲǑǘȒɭɶȫɱȮ

Ȯɩɶɕ 

   Ʋ˗ Ʋᾐ Ỗᴣ ⅍К ͜  

ҲКὦ 

Ū ȦɋɩȬɶ ǵ Ḹ˧  

ū ȦɋɩȬɶ ֗ᵃ Ҳǿǵ֓  

Ŭ ȦɋɩȬɶ ɵ ρǵ ϼ ᾚ

Њǵ  

ŭ᷂Ḣ ˗ӓǲǫǱǓȒר ǵ  

Ūֺ ԍ ǵ̸  

ūᾚЊ Ӳ ̝ǒȐǵ

ș ǿ֚  

Ŭ ȦɋɩȬɶ ɵ

ρǵ ϼ ᾚЊǵ  

 

ᶫ ı- 1.ᾚЊ ̱Ѱǯ ҲКὦ 

    

 

ᶫ ı- 2  ̱Ѱɓɫɶᶫ 

 

֗ᵃ ɵ   

ʝ ɵặרᶧ̱ɵ 

₴ᶧ̱ 

᷂ḢȱɝɣɉɄȡᶧ̱  

ɵ Ӳɵ Ӳɵ ֻɵ

ᵀ›̝ɵ┴ Ӳ̝ɵ қ›

ӲɵȦɋɩȬɶ͑ ɵ 

Ỗᴣ̝  

 

 

ἶ  

֓  

ԍ ǵ  ɵ  

КǲǑǘȒ ȦɋɩȬɶᾚЊ ǵǦȈǵʴ  

 -  ɵ˗ ɵᾐ Ỗᴣ 

̝ǵ ѩ ǲ ɵ ɵ ǵ  

 ⃰ ȦɋɩȬɶᾚЊ Ӳ ̝ ̌  

К ǲǑǘȒɭɶȫɱȮȮɩɶɕ 

  -  ⅍К ͜  

⃰ ȦɋɩȬɶ⅍КᾚЊ ̝ 

 

 ˗     ᾐ Ỗᴣ  
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ǵ ṑ șׄʣǠȒǦȈǲƲֺᶮǵҲׄȋ ǵ Ʋ ǲᾍǞƲ ǓǰǵȏǍ

Ǳ ɵ ș ǋȒǒș̟ǏȒǚǯǓ ǮǠƳ ȋẉǖǵ̮ ǜȐǲǶ˗ ǲǫǋǭȉƲ

Ḹȋ Ǔʥ ǞǭǑȑƲ ἭȦɋɩȬɶǯ Ǟǭ ȱȷɆǵϊׄǓ▌ǋ ȦɋɩȬɶǵⱳ

ǲǫǋǭƲר ǮǶӦѝǱ Ǔ♬ȐȓǭǋǱǋǯ ǏȐȓȅǠƳ ǲ Ǟǖɵѝǒȑȋ

ǠǋșɠɁɆɶǲ Ḹǵ ͑ǲҟȈȅǠƳ 

ǀ ȦɋɩȬɶɑȶɥɱǵק ǁ 

ș̸ ǞƲ ǲ ɑȶɥɱșק ǠȒǚǯǲȏȑƲ ȦɋɩȬɶǲᾍǠȒ̮

ǵ ǯ̭ ̝ǵὕ ǲὫʦǞǭǋǔȅǠƳ 

ǀᵃ ˗ ǵ᾽ ǁ 

ȦɋɩȬɶȋ ȦɋɩȬɶ ṑᵂ șɄɶɜǯǞǦȵɱɛȶȤɞȋἧǰȉ șᾍ ǯ

ǞǦ ȦɋɩȬɶ ὙǱǰș σǞƲ᷂ Ḣ ȦɋɩȬɶɑȶɥɱǵЕ ӓǲׄǘǦᾚЊ ǵ

ǲҟȈǭǋǔȅǠƳ 

 
 

 

⅍К ̱ѰǲǫǋǭǶƲ ɵ ᵀ› (ԍ ̱Ѱ Ʋ ( ɵ ṑ)Ʋ

ͪβ (ͪβɵ )Ʋ┴ (ȦɋɩȬɶ͑ ᾍ )Ʋ Ỗᴣ̝(̭ ̝ǲ

ׄǘǭǵ ṑǯ ȦɋɩȬɶǵ ̝ ɵᵃ ɵ ֗ )ǲ ֓қș͝ǞƲ ὑỖᴣ̝ǵʴ

ⱲǯǱǪǭǔǦ̔ Ǔ̸ ǯ˗ ǵ ǵ ҵș ǋȅǠƳ 

 
 

 

ᾚЊ Ӳ ̝ǵ șȹɝɈɶș Ǟǭ КЋ̱(̮ Ʋ˗ )ǲׄǘ ͬǞƲὍ ʝ̱ǵ

Ӳϐ̱Ѱǵ קǲǫǋǭר ⱬ⅝ǞȅǠƳ 

ȅǦƲ̭ ̝ǵ ǲׄǘɓȧɶɧɞȋү▌̝ǵ σș ǞƲ ṑͪЋǯ ȦɋɩȬɶ

ǵⱳ ǲǫǋǭᵃר ǞȅǠƳ 

 

 

  

ǵḨ℅ ǮǉȒ 1 șʴⱲǯǞǦ ṑȮɩɶɕǵ ǨʣǙǯ֓қș͝ǞƲʱ Ǟ

ǭү▌̝ƲӲ ̝ǵ σșᴀǺǒǘȅǠƳǚǵ Ʋ șʴⱲǯǞǦ ặșᵂȖǱǋ Ǔ

ʥ֯ ǯǱȑȅǠƳ 

 
 

 

ʺᾚǲȏȑƲ ɵ˗ ǯǵ ƲӲҘƲ șϐǔǒǘȅǠƳЋ̱ ǵǦȈǲƲ

ᶮ֗Ǻ ǵ ͜ Ʋ ṑɵȦɋɩȬɶ ►ǯǵ Ḹ˧ Ʋ ᾚҞ ș̍Ǖὕ ֯ ǲׄ

ǘǭ ҧǲ ǞǭǋǔȅǠƳ 

 

 

 

ǯ֛ ǵ ș ǠȒǯƲᶮǵҞ Ѱ↓ș ǠȒǚǯǓ ҧǯ ǏȅǠƳ

˗ ǵὕ ǲׄǘƲ Ʋ Ʋ ṑ ǵҞ Ѱ↓ǵ ɵ ș ǋȅǠƳ 

 

 

 

 

 

 

Ĳ- 1 - 1  ᷂Ḫ̇ ǿǵⅎḸɵᵃ  

 

Ĳ- 1 - 5  ͜ ǯǵ  

 

 

Ĳ- 1 - 6  Ҟ Ѱ↓ǵ  

 

 

Ĳ- 1 - 4  Ӳϐ̱Ѱǵ ǯǱȒɨɶȾɶɵȮɩɶɕǵ   

 

 

Ĳ- 1 - 3  ᷂ḢǯǵӲϐ̱Ѱǵ   

 

 

  

 

 

Ĳ- 1 - 2  ϼᾚ ǒȐǵ⅍К ̱Ѱǵ  
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ȦɋɩȬɶǵᾚЊș ǞǭǋǖǦȈǲǶƲ ɑȶɥɱǮ їǞǦ ɕɫȶȥȭɆǵ

ǲǫǋǭȉȏǖ ɵ ǠȒⱳ ǓǉȑȅǠƳǤǵǦȈǲǶƲᾚЊ ǑȏǺ ֗ᵃ ǲ͜Ȓ

₴↓ѩȷȯȶɣɶɩș ȆƲ ƵǱ Ḹș֛ ǵʣƲ ș їǞǭǋǖǚǯǓ ǯǱȑȅ

ǠƳ 

Е̱ ǲǶ ǵǯǑȑǮǉȑȅǠǓƲ ȦɋɩȬɶѫ ɕɫȶȥȭɆǮǶẐ Ͻ Ǔᾍ

ǯǱȒǦȈ ⅜ȋḹ ɵҧ ǱǰǵȻɓɆ Ǯǵ Ǔⱳ ǯǱȑȅǠƳȅǦƲɎȢȨɜȷ

ֻѫ ɕɫȶȥȭɆǮǶȦɋɩȬɶǵ᷂ ᷂ ǓẎǔǱ ǯǱȒǦȈƲɍɶɇ Ǯǵ ɵ

Ǔⱳ ǯǱȑȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʣ ȷȯȶɣɶɩǯᾚЊȷȯȶɣɶɩǵ șר ǵǯǑȑ ǞȅǠƳЕ̱ ǲǶẎǔǖ

ǫǲӢѝǠȒǚǯǓǮǔȅǠƳ ȦɋɩȬɶѫ ɕɫȶȥȭɆɵɎȢȨɜȷ ֻɕɫȶȥȭ

ɆǵȏǍǲ Ǔⱳ ǱȉǵǯƲ ȦɋɩȬɶ ֗ɕɫȶȥȭɆɵ ṑ ׄʣɕɫȶ

ȥȭɆǵȏǍǲ ș ȅǏǦ ḸЏ ȋ ǲȏȒΉƵǵ֝ȑ Ȇș͝ǠǱǰƲ ʫ̈ǲׄǘ

Ǧ ṑ ș ǲЊȓǦ ֗ᵃ Ǔⱳ ǱȉǵǯǲѝǘȒǚǯǓǮǔȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ĳę  ȦɋɩȬɶᾚЊȷȯȶɣɶɩ 

 

 ֗Ǻ˗ ӓ Кὦ ֗ɵᵃ ˗  

Ѽ  

2015

₴(H27)  

 

ƞ ȦɋɩȬɶѫ ɕɫȶȥȭɆ 

ŪẐ Ͻ ǵ ⅜ɵ ḹ  

ƨɎȢȨɜȷ ֻɕɫȶȥȭɆǵ  

ŪɎȢȨɜȷɚȢɧɶ ᶅǵᶮКẆҲׄ 

ūɎȢȨɜȷ֛ ƲѼы Ʋ ǲ ǠȒ  

ŬɇɧȢɎȢȨɜȷ ɵ ǵԍ ӓ  

ŭȤȥɁɆɎȢȨɜȷКǲǉȒ ι ֒ ǵ  

Ů ǲ ǠȒᶮКҲׄ 

ů ԍ ǯǱȒֺɎȢȨɜȷǵ ֻ ǵ  

Ű BTL ǲȏȒ Ἥ ρƲ ɠɅɩὕ  

ɵⅎḸ Ǯǵק ⱬ⅝ 

ɵ șᾍ ǯǞǦ Ȧ

ɋɩȬɶȹɝɈɶɵȢ

ɗɱɆǵ σ 

ɵἧ͑ șᾍ ǯǞǦ

ȦɋɩȬɶ Ὑǵ σ

 

 

♥  

2016 ₴ 

 H28  

2020

₴ H32  

 

ɵ˗ ӓ ˓♥ǵ˗ ӓ ὑ֗Ǻ  

ɵɕɧɱɆ ǵ ș Ȉ ǯ ᾍҧ ǲȏȒ

֛ ǵ ˗ ӓ ǒȐǵКὦ Ǔ  

ɵʣ ʢ șʴⱲǯǞ

Ǧ ǱЋ ǲᾍ

ǠȒȵɱɛȶȤɞǯ

Ὑ ǵ σǲȏȒ

ɵ ǵ ♬ǲҟ

ȈȒ 

 

ᶫ ı- 3. ȦɋɩȬɶᾚЊ ȷȯȶɣɶɩ 
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⁵    

⃰ ᷂Ḣ ȦɋɩȬɶɑȶɥɱ ὑỖᴣ̝Ỗᴣ׀  

ȦɋɩȬɶҞ Ѱ↓ʝ  

ȦɋɩȬɶᾚЊǲ ǠȒȠɱȯɶɆ  

ϼ ˗͈ Ḹף  

ȦɋɩȬɶ  



⁵    
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⃰ ᷂Ḣ ȦɋɩȬɶɑȶɥɱ ὑỖᴣ̝Ỗᴣ׀  

 
Ĩ   ׀    ι ρ    

1  ῇ ἱ  Г↕ Ẏἶ ṑ˲ ἶ ₡ҽ ₉ ἶ  

2  ʴ ּ ⃰ Ӳֿ ֻ֓˗ ᷂ḹ ͜  

3  ˝  Ὄ ӳ Ӳֿ ֻ  ƴ 

4  ͬ  ⃰ ᵀ›̝˗ҵᾯ  ƴ 

5  ᾛ ֕ ʝ  ⃰┴ Ӳ̝˗ҵᾯ  ƴ 

6  ᾛ ′  ⃰ қ› Ӳֿ ֻ ˗ ƴ 

7  ᾶ ӳὌ אל ֻ ҵ З ҵ  ƴ 

8  ᴇ ɴ К̝  ̮ ̈  

9  Ỏ  ᷂Ḣ Ӣ᷂ḢӲ ̝  ƴ 

10  ṇ  ⃰ Ỗᴣ̝ Ỗᴣ ͜  

11    Ӕ Ҙ ╛̝ ѩᵣ  ȦɋɩȬɶ͑ ͜  

12  ʣ ὃ  ⃰ ҇  ͜  

13  ʹ ˀ Ӕ ᾯ ṑ ᾍ Ȩ ɔ ȴɶɎ ɶ 

14  ῇ ἧ ˲ ɵ ֻ  ƴ 

15  ˝   ⃰ ̔  ˗ ҵ ᾯ 

16  ˹ ˝  ⃰ ̔ ̯ ƴ 

17  ˀ ⃰ ̔ ̔ ͜  ƴ 

18  ῎   ⃰ ̔ ̔ ͜ʺ̑ ƴ 

 



⁵    
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