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●▬♪ꜝ▬fi ─  

●▬♪ꜝ▬fi│⁸ ⅜ ∆╢₈○ⱨ☿♇♩ה◒꜠☺♇♩ J-VER ⁸

₉─ ≢⁸ ●☻ ⱪ꜡☺▼◒♩╩ ⇔╟℮≤∆╢ ⁸

ⱪ꜡☺▼◒♩ ⅜⁸ ╩⸗♬♃ꜞfi◓⁸ ⁸ ∆╢√╘─ ≢№

╢⁹ 

 

○ⱨ☿♇♩ה◒꜠☺♇♩ J-VER ─  

○ⱨ☿♇♩ה◒꜠☺♇♩ J-VER │⁸ ●☻ ה ⅜◒꜠☺♇♩≤

┌╣╢ ≤⇔≡ ⅎ╠╣⁸ ≢ ∆╢╙─≢№╢⁹⇔√⅜∫≡⁸○ⱨ☿♇♩ה◒

꜠☺♇♩ J-VER │⁸∕─ ╩ ⇔≡ ⅎ╢╟℮⁸ ⌂ ≤╙ ╩ ∟≈

≈⁸ ⌐ ™꜠ⱬꜟ≢ ⇔√ ⅜ ↕╣√ ⅛╠ ↕╣√╙─≢⌂↑╣┌⌂╠

⌂™⁹∕─ ╩ ∆╢√╘⁸ │⁸ ≤⇔≡⁸JIS Q 14064-2 ┘ JIS Q 14064-3

⌐ ⇔√ ≢№╢≤≤╙⌐⁸ ●☻ ה ─ │⁸JIS Q 14065

≢ ↕╣√ ⅜ ∆╢↓≤≤⇔≡™╢⁹ 

 

●▬♪ꜝ▬fi─  

●▬♪ꜝ▬fi│ 2 ≤⌂∫≡™╢⁹ з ≢│⁸ⱪ꜡☺▼◒♩ ⌐ ⇔≡

∆═⅝ ⌂ ─ ╛⸗♬♃ꜞfi◓ⱪꜝfi ─ ╣⁸ ─ ╩ ⇔≡

™╢⁹╕√⁸ и ≢│⁸ⱪ꜡☺▼◒♩ ⅜ ─ ⌐ ⇔≡⁸◄Ⱡꜟ◑כ

╛ ⁸ ⌂≥╩ ⌐≥─╟℮⌐ ∆═⅝⅛╩ ⇔≡™╢⁹ⱪ

꜡☺▼◒♩ │⁸ ∆╢ ⇔ↄ│⁸I-6 ≤ ∑⁸ ⁸ ●▬♪ꜝ▬

fi╩ ⇔≈≈⁸⸗♬♃ꜞfi◓ⱪꜝfi╩ ∆╢↓≤⅜ ╘╠╣╢⁹ 

 

≢ ↕╣╢●▬♪ꜝ▬fi 

●▬♪ꜝ▬fi ⌐⁸ ─ ─√╘⌐ ↕╣╢●▬♪ꜝ▬fi│ ─ ╡≢

№╢⁹ⱪ꜡☺▼◒♩ │ⱪ꜡☺▼◒♩─ ⁸ ⌐ ⇔≡│⁸ᵑ⁸ᵓ⁸ᵔ╩ ∆

╢↓≤⁹ 



 

 I-2 

ⱪ꜡☺▼◒♩─ ה ⌐ ⇔≡ ∆═⅝●▬♪ꜝ▬fi  

  ∆═⅝●▬♪ꜝ▬fi 

ᵑ ꜟכꜟ ○ⱨ☿♇♩ה◒꜠☺♇♩ J-VER  

ᵒ ⌐ ∆╢  ○ⱨ☿♇♩ה◒꜠☺♇♩ J-VER  

ᵓ ⱪ꜡☺▼◒♩ ↔≤─

 

○ⱨ☿♇♩ה◒꜠☺♇♩ J-VER ─ ה ─

┘⸗♬♃ꜞfi◓⌐ ∆╢  

ᵔ ─⸗♬♃ꜞfi◓ה 

 ꜟכꜟ

○ⱨ☿♇♩ה◒꜠☺♇♩ J-VER ⸗♬♃ꜞfi◓

●▬♪ꜝ▬fi β ●▬♪ꜝ▬fi 

ᵕ ─ ה ♩♇☺꜠◒ה♩♇☿ⱨ○ ꜟכꜟ J-VER ה

●▬♪ꜝ▬fi 

 

⸗♬♃ꜞfi◓ה ה ⌐ ╢  

↕╣╢○ⱨ☿♇♩ה◒꜠☺♇♩ J-VER ─ ╩ ⌐∆╢√╘⁸ⱪ꜡☺▼

◒♩ │ ─ 6 ⌐ ∫≡⁸ⱪ꜡☺▼◒♩⌐╟╢ ●☻ ╩⸗♬

♃ꜞfi◓ה ה ∆╢↓≤⅜ ╘╠╣╢⁹ 

 

  

 

Relevance  

ⱳ☺♥▫Ⱪꜞ☻♩⌐ ↕╣⁸ ⱪ꜡☺▼◒♩ ─

⌐ ⇔≡⅔╡⁸ ⌂ ⅜ ↕╣≡™╢↓≤⁹ 

 

Completeness  

ⱪ꜡☺▼◒♩≤ⱬכ☻ꜝ▬fi⌐ ∆╢ ⅜ ╣⌂ↄ

↕╣⁸ ≤⌂╢ ⌐≈™≡⁸ ─

●☻ ⅜ ╣⌂ↄ ↕╣≡™╢↓≤⁹ 

 

Consistency  

─ ♃כ♦╛ ╩ ⇔⁸ ⌐⅔™≡

│ ⅜ ⌂╟℮⌐ ⅜ ╦╣≡™╢↓≤⁹ 

 

Accuracy  

╛ ⁸ ⌐ ╕╣╢ ╡≤ ⅛↕╩ ⌂ ╡

╠⇔⁸ ↕╣╢ ⅜ ↕╣≡™╢↓≤⁹ 

 

Transparency  

─ ⅜ ⌂ ╩╙∫≡ ≢⅝╢╟℮⁸ ⅛≈

⌂ ●☻ ⅜ ↕╣≡™╢↓≤⁹ 

 

Conservativeness  

●☻ ה ⅜ ↕╣⌂™↓≤╩

⌐∆╢╟℮⁸ ⌂ ⁸ ┘ ⅜ ™╠╣≡™╢↓≤⁹ 

 

 

●▬♪ꜝ▬fi─ ┘  

 ●▬♪ꜝ▬fi│⁸ⱪ꜡☺▼◒♩ ─ ┘ √⌂ⱪ꜡☺▼◒♩ ─ ╩
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╕ⅎ⁸ ↕╣╢╙─≢№╢⁹ⱪ꜡☺▼◒♩ │⁸ⱪ꜡☺▼◒♩ ╩ ⇔

√ ≢─ ─●▬♪ꜝ▬fi⌐ ℮↓≤⅜ ╘╠╣╢⅜⁸ ─ ⌐≈

™≡│⁸ ≢ ─●▬♪ꜝ▬fi╩ ∆╢↓≤⁹ 
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1   

 

1.1   

 

⌐╟╡ ↕╣╢○ⱨ☿♇♩ה◒꜠☺♇♩ J-VER │⁸ ○הⱲfiכ◌⌂

ⱨ☿♇♩─ ₁⌂ ⌐ ↕╣╢↓≤⅜ ↕╣╢⅜⁸↓╣╠ ⌐ ™╠╣╢

○ⱨ☿♇♩ה◒꜠☺♇♩ J-VER ⅜ ≤⇔≡ ●☻ ╩ ↕∑

╢╙─≢№╢↓≤╩ ∆╢√╘⌐│⁸○ⱨ☿♇♩ה◒꜠☺♇♩ J-VER ─ ≤

∆╢ⱪ꜡☺▼◒♩│⁸ ⅜ ⇔⌂™ ≤ ⇔≡₈ ₉⌂ ●☻

╩╙√╠∆↓≤⅜ ╘╠╣╢⁹ 

 

≢│⁸ⱪ꜡☺▼◒♩ ─ ─ ╩ ∆╢√╘⁸ⱪ꜡☺▼◒♩↔

≤─ ─ ≢│⌂ↄ⁸ⱪ꜡☺▼◒♩ ↔≤─ ⌐╟╢ ╩ ℮⁹ ⌐│⁸

○ⱨ☿♇♩ה◒꜠☺♇♩ J-VER ₈J-VER ₉≤™℮⁹

⅜ ╛ ─ ⌐ ≠™≡ ⌐≡ ⌐ ∆═⅝ⱪ꜡☺▼

◒♩ ╩ ⇔⁸₈ⱳ☺♥▫Ⱪꜞ☻♩₉≤⇔≡ ⇔⁸ ∑≡ⱪ꜡☺▼◒♩ ⌐ ⇔

≡ √∆═⅝ ╩₈ ₉≤⇔≡ ∆⁹ⱪ꜡☺▼◒♩ │ ╠ ∆╢ⱪ꜡

☺▼◒♩⅜⁸ⱳ☺♥▫Ⱪꜞ☻♩⌐ ↕╣⁸ⱪ꜡☺▼◒♩ ↔≤⌐ ↕╣√

╩ √⇔≡™╣┌⁸ ≤⇔≡ ╠ⱪ꜡☺▼◒♩─ ╩ ∆╢ │⌂™⁹ 

 

 

No.1

No.2

No.3

No.4

No.5

1

2

3

Q1

Q2

No.1

No.2

No.3

No.4

No.5

1

2

3

Q1

Q2
 

 I-1 ⱪ꜡☺▼◒♩─ ≤ⱳ☺♥▫Ⱪꜞ☻♩ה  
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1.2   

 

│⁸ ●☻─ ─ ╩ ℮√╘─ ╛⁸∕─ ⌐№√∫≡

─╘√╢∆◓fiꜞ♃♬⸗╩♃כ♦⌂ ⅜ ↕╣√╙─≢⁸ⱳ☺♥▫Ⱪꜞ☻♩⌐

↕╣√ⱪ꜡☺▼◒♩ ↔≤⌐ ↕╣╢⁹ 

ⱪ꜡☺▼◒♩ │⁸J-VER ⅜ ∆ ╩ ⌐⁸ ─ ≢

∆╢ ●☻ ╩ ⇔⁸⸗♬♃ꜞfi◓ ╛⸗♬♃ꜞfi◓ ╩

∆╢⁹ 

 

⌐ ↕╣╢  

 

JAM0001 ⅛╠ ┼─Ⱳ▬ꜝכ ⌐ ∆╢  

 

 ⱪ꜡☺▼◒♩ 

≢ ≤⌂╢ⱪ꜡☺▼◒♩─ ╩  

 ⱬכ☻ꜝ▬fiה◦♫ꜞ○ 

≢ ∆╢ⱬכ☻ꜝ▬fiה◦♫ꜞ○╩  

 ─ ≢ ∆╢ ●☻  

≢ ∆╢ ●☻ ╩ ∆ 

  
●☻ 

 

ⱬכ☻ꜝ▬fi  ─  CO2 הההההה 

ⱪ꜡☺▼◒♩  
─  CO2 הההההה 

─  CO2 הההההה 

 ─  

⌐₈ⱬכ☻ꜝ▬fi ⱪ꜡☺▼◒♩ ₉≢  

 ⱬכ☻ꜝ▬fi ─  

ⱬכ☻ꜝ▬fi ─ ╩ ∆ 

 ⱪ꜡☺▼◒♩ ─  

ⱪ꜡☺▼◒♩ ─ ╩ ∆ 

 ⸗♬♃ꜞfi◓ 

⸗♬♃ꜞfi◓∆═⅝ ≤⸗♬♃ꜞfi◓ ה ╩ ∆ 

Ɽꜝⱷכ♃ ừừ Ⱳ▬ꜝ≢ ⌐ ↕╣√ ─ ton/  

 ╛ ≢ ∆╢⁹ 

 ╣ ⌐  

 



 

 I-7 

 

1.3   

 

ⱬכ☻ꜝ▬fi⁸│≥○ꜞ♫◦ה ⌐╟╢ⱪ꜡☺▼◒♩⅜ ↕╣⌂⅛∫√ ⌐

↕╣╢◦♫ꜞ○╩™℮⁹ ™ ⅎ╣┌⁸ⱬכ☻ꜝ▬fi⁸│○ꜞ♫◦הⱪ꜡☺▼◒♩⅜

↕╣⌂™ ⌐ ↓╡ ╢ ⅜ ™ ⌂◦♫ꜞ○≤⌂╢⁹ ⅎ┌⁸ ─ ⁸

─ ┼─ ⌂≥⅜ⱬכ☻ꜝ▬fiה◦♫ꜞ○≤⇔≡ ↕╣╢⁹ 

 

≢│⁸ⱳ☺♥▫Ⱪꜞ☻♩⌐ ↕╣╢ⱪ꜡☺▼◒♩ ⌐≈™≡│J-VER

⅜ ≢ ↕╣╢ⱬכ☻ꜝ▬fiה◦♫ꜞ○╩ ╘ ⇔⁸ ⌐ⱬכ☻ꜝ▬

fiה◦♫ꜞ○╩ ∆⁹ⱪ꜡☺▼◒♩ │ ⌐ ↕╣√ⱬכ☻ꜝ▬fiה◦♫ꜞ○╩

∆╣┌ ™⁹ 

 

1.4   

 

ⱬכ☻ꜝ▬fi ≤│⁸ⱬכ☻ꜝ▬fiה◦♫ꜞ○⌐⅔↑╢ ●☻ ─↓≤

≢⁸ ⌐╟╢ⱪ꜡☺▼◒♩⅜ ⇔⌂⅛∫√ ⌐ ↕╣╢ ≢№╢⁹ⱪ꜡☺

▼◒♩ ≤│⁸ⱪ꜡☺▼◒♩─ ⌐ ∫≡ ∆╢ ●☻ ─↓≤╩

∆⁹ⱬכ☻ꜝ▬fi ≤ⱪ꜡☺▼◒♩ ≤─ ⅜ ≤⌂╢⁹ 

 

 

 I-2 ⱬכ☻ꜝ▬fi ≤ⱪ꜡☺▼◒♩
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1.5   

 

ⱬכ☻ꜝ▬fi ╛ⱪ꜡☺▼◒♩ ⌐ ∆╢ ₁⌂ ⅜ ↕╣╢⅜⁸

≢│ ↕─√╘ ≢ ∆╢ ╩ ╘ ⌐⅔™≡ ⇔≡™╢

⁹ⱪ꜡☺▼◒♩ │⁸ ⌐ ↕╣√ ⌐≈™≡⸗♬

♃ꜞfi◓╩ ™⁸ ╩ ∆╢↓≤⅜ ╘╠╣╢⁹ 

 

 

 

 

 

 

 

 I-3 ≢ ∆╢ ─ ⌐╟╢ ⱪ꜡☺▼◒♩  
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1.6   

 

1.6.1  

 

≤│⁸ⱪ꜡☺▼◒♩─ ⌐№╢ ╩ ℮ ╩ ∆⁹ ≢│⁸

ⱪ꜡☺▼◒♩ ≢ ∆╢ ╩₈ ─ ≢ ∆╢ ₉≤⇔

≡ ≢ ⇔≡™╢√╘⁸ⱪ꜡☺▼◒♩ │⁸ ⌐ ↕╣√ ╩ ℮

╩ ≤⇔≡ ⅎ╣┌╟™⁹ ⌐│⁸ⱬכ☻ꜝ▬fi ╩ ∆╢ ⌐

∆╢ ≤⁸ⱪ꜡☺▼◒♩ ╩ ∆╢ ⌐ ∆╢ ⅜№╢⁹ 

 

─  

fi▬ꜝ☻כⱬ ה  

ü ─ ─  

 

♩◒▼☺꜡ⱪ ה  

ü ─♩ꜝ♇◒ ─  

ü ─ ╛ ─  

 

 

1.6.2  

 

≢│⁸ ⌐ ↕╣╢₈ ─ ≢ ∆╢ ₉─ ≤⌂╢

≢№∫≡╙⁸ ⌐ ∆╢ ⌐│⁸ ≤⇔≡ ─ ≤∆╢↓≤

⅜≢⅝╢⁹ 

─ ⌐ ≢№╢↓≤⅜ ↕╣╣┌⁸⸗♬♃ꜞfi◓ⱳ▬fi♩─

┘⸗♬♃ꜞfi◓│ ≢№╢⁹ 

 

 

 

 

 

─ 0.1% ─  
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1.7   

 

 ⱪ꜡☺▼◒♩─ ⌐ ⇔≡│⁸ ה ה ⌐ ≠ↄ ⁸ ⁸ ⅜

╦╣⁸ⱪ꜡☺▼◒♩ │⁸∕─╟℮⌂ ⌐ ∫≡ ╩ ∆╢ ⅜№

╢⁹ 

 ⌐ⱪ꜡☺▼◒♩─ ⌐⅔™≡ ↕╣╢ ╩ ∆⁹ │№ↄ╕≢

⌐ ⅞⌂™√╘⁸ⱪ꜡☺▼◒♩ │ⱪ꜡☺▼◒♩ ⌐ ⇔≡ ╠ ∆╢ ⅜№

╢⁹ 

 

  ה

  ה

  ה

  ה

  ה

─ ה ┘ ⌐ ∆╢  

  ה

  ה

 

1.8   

 

  ⌐⅔™≡│⁸ ╛ ⌂≥⁸ ה ה ⌐ ≠ↄ

⁸ ⁸ ─ ⅝─ ⌐⅔™≡⁸ ⅜ ↕╣√ ─ ⌐ ╓∆

╩ ∆╢↓≤⅜ ╘╠╣≡™╢ ⅜№╢⁹↓─ ⌐│⁸∕╣∙╣─ ⅝⌐

≠™≡ ╩ ∆╢ ⅜№╢⁹ 

 

 

1.9   

 

  ⌐⅔™≡│⁸ ╛ ⌂≥⁸ ה ה ⌐ ≠ↄ

⁸ ⁸ ─ ⅝─ ⌐⅔™≡⁸ ─ ⌐№√∫≡ ∆╢

─ ╩ ∆╢↓≤⅜ ╘╠╣≡™╢ ⅜№╢⁹↓─ ⌐│⁸∕╣∙╣─

⅝⌐ ╩♩ⱷfi◖כ♄ꜟⱱ◒כ♥☻≡™≠ ∆╢ ⅜№╢⁹ 
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2   

 

⸗♬♃ꜞfi◓≤│⁸ ●☻ ╩ ∆╢√╘⌐ ╛♃כ♦⌂ ╩

│ ⇔⁸ ⇔⁸ ∆╢↓≤≢№╡⁸⸗♬♃ꜞfi◓ⱪꜝfi≤│⁸⸗♬♃ꜞfi◓╩

℮√╘⌐ ╘ ∆╢ ≢№╢⁹╕√⁸ ≤│⁸⸗♬♃ꜞfi◓⌐╟∫≡ ╠╣√♦

♃כ ┘ ╩ ⌐⁸ ●☻ ╛ ╩ ∆╢↓≤≢№╢⁹ 

 

ⱪ꜡☺▼◒♩ │⁸ⱪ꜡☺▼◒♩ ╩ ∆╢ ⌐⁸⸗♬♃ꜞfi◓ⱪꜝfi╩

∆╢ ⅜№╢⁹⸗♬♃ꜞfi◓ⱪꜝfi│⁸ⱪ꜡☺▼◒♩⌐╟╢ ●☻─

╩ ∆╢√╘⌐ ⌂◄Ⱡꜟ◑כ ─ ─ ⸗♬♃ꜞfi◓Ɽ♃כfi

и ⌐≡ ╛ ⁸ ⌂≥⌐≈™≡ ∆╙─≢№╢⁹⸗♬♃ꜞfi◓ⱪꜝfi

─ │⁸ ∆╢ ≤ ●▬♪ꜝ▬fi⌐ ⇔≡ ℮⁹ 

 

⌐⁸ⱪ꜡☺▼◒♩ ⅛╠⁸⸗♬♃ꜞfi◓ⱪꜝfi─ ⁸⸗♬♃ꜞfi◓ ─

╕≢─ ╣╩ ∆⁹⌂⅔⁸ⱳ☺♥▫Ⱪꜞ☻♩╛ ⁸ ⌐≈™≡│⁸ ─

⌐≡ ╩ ℮↓≤⁹ 



 

 I-12 

 

 I-4ⱪ꜡☺▼◒♩─ ⅛╠⸗♬♃ꜞfi◓ ╕≢─ ╣ 

No 

No 

No 

Yes 

─  

ⱳ☺♥▫Ⱪꜞ☻♩⌐ ↕╣

√ⱪ꜡☺▼◒♩ ≢№╢ 

⌐ ↕╣√ ╩

≡ √⇔≡™╢ 

⌐ ↕╣√ ♃♬⸗ה

ꜞfi◓ ⅜ ≢⅝╢ 

⸗♬♃ꜞfi◓ⱳ▬fi♩⁸Ɽ♃כfi─  

⸗♬♃ꜞfi◓─ ─  

↕╣╢ ╩ 

√⇔≡™╢ 

⸗♬♃ꜞfi◓ ─  

⸗♬♃ꜞfi◓─ ה ─  

⸗♬♃ꜞfi◓ ─ ה  

⸗♬♃ꜞfi◓ⱪꜝfi─ ⌐  

⁹⸗♦ꜟ

≢ⱪ꜡

☺▼◒♩╩

∆╢⁹ 

 

─

╩ J- VER

⌐

 

Yes 

Yes 

Yes 

No 

J- VER  

 
No 

Yes 
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2.1   

 

⸗♬♃ꜞfi◓ⱪꜝfi│ ─☻♥♇ⱪ⌐ ∫≡ ∆╢⁹ 

 

 I-5 ⸗♬♃ꜞfi◓ⱪꜝfi ─ ╣

Step ⸗♬♃ꜞfi◓ ─  

⌐ ↕╣╢₈ ─ ≢ ∆╢ ₉⌐ ∆╢ ╩

⇔╕∆⁹ 

ₒ Ɑכ☺ₓ ⁸ з ─ ≢ ∆╢  

Step ⸗♬♃ꜞfi◓ ─  

─ ⌐ ⇔≡ ≤⌂╢⸗♬♃ꜞfi◓ Ɽꜝⱷכ♃ ╩ⱬכ☻ꜝ▬

fi ⁸ⱪ꜡☺▼◒♩ ∕╣∙╣⌐≈™≡ ⇔╕∆⁹ ⌂⸗♬♃ꜞfi◓

│ ╩ ⇔╕∆⁹ 

ₒ Ɑכ☺ₓ  

Step ⸗♬♃ꜞfi◓ ─  

Step ─ ⸗♬♃ꜞfi◓ ⌐≈™≡⁸⸗♬♃ꜞfi◓ ╩ ⇔╕∆⁹⸗♬♃ꜞfi

◓ │⁸≥↓≢ ∆╢⅛ ⸗♬♃ꜞfi◓ⱳ▬fi♩ ⁸≥─╟℮⌂ ≢ ∆╢⅛

⸗♬♃ꜞfi◓Ɽ♃כfi ╩ ╠ ╘╢ ⅜№╡╕∆⁹ 

ₒ Ɑכ☺ₓ и ⸗♬♃ꜞfi◓ⱳ▬fi♩≤⸗♬♃ꜞfi◓Ɽ♃כfi 

Step ⸗♬♃ꜞfi◓─ ─  

Step ≢ ⇔√⸗♬♃ꜞfi◓ⱳ▬fi♩⌐⅔↑╢ ─ ꜠ⱬꜟ⅜⁸

╩ √⇔≡™╢⅛ ⇔╕∆⁹ ꜠ⱬꜟ⅜ ╩ √⇔≡™⌂™ ⁸

╩ ∆ ⅜№╡╕∆⁹ 

ₒ Ɑכ☺ₓ и ⌐≈™≡ 

Step ⸗♬♃ꜞfi◓ ─ ≤⸗♬♃ꜞfi◓ⱪꜝfi─  

⸗♬♃ꜞfi◓ ╩ ⇔⁸⸗♬♃ꜞfi◓ⱪꜝfi╩ ⇔╕∆⁹ 

ₒ Ɑכ☺ₓ I  2.2  ⸗♬♃ꜞfi◓ ─   
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2.2   

 

ᵑ ⸗♬♃ꜞfi◓ה ה ⌐ ⌂ ─  

ⱪ꜡☺▼◒♩ │⁸ ╩ ⌐ ∆╢√╘─ ⌂⸗♬♃ꜞfi◓ ⁸

╩ ∆╢↓≤⅜ ─♃כ♦⁹╢╣╠╘ ╣╛ ™ ╩⌂ↄ∆√╘⌐│⁸♦כ

♃╩ ה ∆╢ ╩ ⇔⁸∕─√╘─ ╩ ∆╢↓≤⅜ ≢№╢⁹

⌐│ ─ ╩ ∆╢↓≤⅜ ╕⇔™⁹ 

 

╛ ה ─ ⌂ ╩ ⇔⁸ ↔≤⌐ ╩ ╘╢⁹ 

◒♇▼♅ ה ─ ⅜♃כ♦√╣↕ ∏ ↕╣╢╟℮⌂ ╖╩ ∆╢⁹ 

─⅝ ה ⅜ ╩™≈∆╢⅛╩ ╘ ⌐≢╙╦⅛╡╛∆ↄ ∆⁹ 

 

│ⱪ꜡☺▼◒♩⌐ ∆╢ ≤⇔≡⁸⸗♬♃ꜞfi◓ ─ ╛

─♃כ♦ ה ─ ⌐ ╩ ∟⁸ ─ ⌐│ ⌐ ⇔≡ ↕∑

⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ │⁸ ─ ≢ ∆╢ ─ ⁸ ─♃כ♦

⁸⸗♬♃ꜞfi◓ ─ ─ ╩ ℮⁹ 

 

⌐ │⁸⸗♬♃ꜞfi◓ⱳ▬fi♩─ ┘ ╩ ⇔⸗♬♃ꜞ

fi◓ⱳ▬fi♩≢─♦כ♃─ ⁸ ─ / ╗ ╩ ╦⌂↑╣

┌⌂╠⌂™⁹ 

─ ╩ ╕ⅎ√ ╩ ⇔⁸ ⅜ ─ ╩™≈ ℮⅛╩ ╘╢↓≤⅜

╘╠╣╢⁹₈JIS Q 14064-2:2006 ●☻ ⱪ꜡☺▼◒♩⌐⅔↑╢

●☻─ │ ─ ⁸⸗♬♃ꜞfi◓ ┘ ─√╘─ ┘

⌐ ⅝₉⌐ ≠ↄⱴⱠ☺ⱷfi♩ ─ ╛⁸EMS  ⱴⱠ☺ⱷfi♩◦☻♥ⱶ ╩

⇔≡™╢ │⁸ⱴⱠ☺ⱷfi♩◦☻♥ⱶ─ ╛◓fiꜞ♃♬⸗─♃כ♦⁸≢

●☻ ─ ╩ ⅎ╢╟℮⌂ ≤∆╢↓≤╙ ≢№╤℮⁹ ─ │⁸⸗

♬♃ꜞfi◓ ⁸ ─ ≢№╢⁹ 
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P1 P2 P3 

 

 I-6 ⸗♬♃ꜞfi◓ה  

 

ᵒ ה  

●☻ ─ ⌐ ╩♃כ♦│≡∫√ ⌐ ∆╢↓≤⅜ ≢№╡⁸

─♃כ♦ ╩ ∆╢ ╖╩ ∆╢ ⅜№╢⁹ ⌐│⁸ ─ ≤ ₁

─◒♇▼♅♃כ♦─ ≈─▪ⱪ꜡כ♅╩ ─♃כ♦≢≥↓╢∆ ⅜ ↕╣╢⁹

⌐⁸ ╩ Quality Assurance QA ⁸ ╩ Quality Control

QC ≤ ┬⁹ 

 

Quality Assurance, QA ─  

1 ה 2 / ⌐⁸ ╠⅜ ∆╢ ─ ⌐ ⇔≡⁸ ≤

⇔≡ ↕╣√ ⅜ ╩ ™ ─ ╩ √∆⁹ 

ᵑ ≡─ ─ ⅛╠ ╩♃כ♦⌐ ╡ ⇔≡⁸ ╘╠╣√╛╡ ≥⅔╡⌐⁸

⁸ ⁸ ⅜ ╦╣≡™╢↓≤╩ ∆╢⁹ 

ᵒ ≡─ ─ ⅛╠ ╩♃כ♦⌐ ╡ ⇔≡⁸⸗♬♃ꜞfi◓ ⌐ ↕╣

√ ⌐ ⇔⁸ ╛ ●▬♪ꜝ▬fi⌐ ⇔≡ ⌐ ↕╣≡™╢↓≤╩

∆╢⁹ 

ᵓ ᵒ⌐⅔™≡⁸ ⅜ ≤⌂╢ ⁸ᵑ─ ╘╠╣√╛╡ ╙ ∆ ─

╩ ⇔⁸ ─ ╩ ∆╢⁹ 
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Quality Control, QC ─  

2 ה ─ ⁸ⱪꜟכⱨ♅▼♇◒⌂≥⌐╟╡ ⌐♃כ♦ Ⱶ☻⅜⌂™⅛╩ ∆╢⁹ 

♃כ♦ ה ⌐ ♃כ♦ ─ ≥♃כ♦─ ⇔≡⁸ Ⱶ☻╛ ⅜⌂™⅛

╩ ∆╢⁹ 

QA / QC─ ⌂ ⌐≈™≡⁸ ⌐ ∆╢⁹ 

 

(1)  

⸗♬♃ꜞfi◓⌐⅔↑╢ ╛ ⌐ ∆╢ ⌂≥⁸⸗♬♃ꜞfi◓ ┘

ה ⌐ ∆╢ ╩ ⌐ ↕∑╢↓≤│⁸ ─

⌐⅔↑╢ ─√╘⌐ ≢№╢⁹ ⌐│⁸ ─⸗♬♃ꜞfi◓ ╛⸗

♬♃ꜞfi◓ ⁸ ─ ⁸⸗♬♃ꜞfi◓ ⌐≈™≡─

╩ ℮⁹ 

ⱴⱠ☺ⱷfi♩◦☻♥ⱶ╩ ⇔≡™╢ⱪ꜡☺▼◒♩ │⁸ⱴⱠ☺ⱷfi♩◦

☻♥ⱶ─ ╩ ⇔⁸ ╛◓fiꜞ♃♬⸗─♃כ♦ ●☻ ─

─ ╩ ╖ ╗↓≤╙ ≢№╢⁹╕√⁸◄Ⱡꜟ◑כ─ ─ ⌐ ∆

╢ ◄Ⱡ ─◄Ⱡꜟ◑כ ─ │⁸ ─ ╩

⌐⅔↑╢ ≤∆╢↓≤╙ ≢№╤℮⁹ 

 

(2)  

ⱪ꜡☺▼◒♩ │⁸ ⅜ ─ ╩ ≢⅝╢╟℮⌐⁸

╩ ∆╢√╘⌐ ⇔√ ╩♃כ♦─≡ ⇔⁸ ⇔⌂↑╣┌⌂╠

⌂™⁹ 

 

(3)  

─♃כ♦ ╩ ⅜◒♇▼♅─♃כ♦⁸│⌐╘√╢╘ ≢№╢⁹♅▼♇◒

≤⇔≡│⁸ ─ ⁸ ╛ ≤─ ⅝ ╦∑⁸ ─♃כ♦

⁸ ─ ─≥♃כ♦ ⁸ ♃כ♦⌂ ╛ ─ ⁸ ה♃כ♦

│∏╣ ─ ⅜ ↕╣╢⁹ 

⁸│◒♇▼♅─♃כ♦ ♃כ♦ ─ ⌐╟╢ ♅▼♇◒≢

⌂ↄ⁸♦כ♃╩ ∆╢ ─ ⌐╟╢♅▼♇◒⌂≥⁸ ╩ ⇔≡

∆╢↓≤⌐╟╡⁸ Ⱶ☻╩ ∆╢↓≤⅜ ≢№╢⁹ 

 

(4)  

≤│⁸ ≢ ⇔√ ╛ הꜟכꜟ ●▬♪ꜝ▬fi⌐⅔™≡ ↕

╣≡™╢ ⌐⁸ ─ ⅜ ⇔≡™╢⅛⁸№╢™│ ╟ↄ ⇔≡™╢⅛╩

◓fiꜞ♃♬⸗─♃כ♦⁹╢№≢≥↓╢∆ ┘ ⁸ ─ ⁸ ─
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─ ⱪ꜡☿☻─ ─ ה ─√╘⌐ ℮↓≤⅜ ╘╠╣╢⁹↓╣╠─

ⱪ꜡☿☻│⁸ ⌐ ◓fiꜞ♃♬⸗─♃כ♦⁸√╕⁹™⌂╠⌂┌⌡╦ ┘ ⁸

─ ⁸ ⁸♅▼♇◒ ─ ─ ⱪ꜡☿☻≢ ↕╣√ ╛

⌐≈™≡│⁸ ה ─ ⌂ ⅜ ╠╣⌂↑╣┌⌂╠⌂™⁹ ⱴ

Ⱡ☺ⱷfi♩◦☻♥ⱶ╩ ⇔≡™╢ⱪ꜡☺▼◒♩ │⁸ ─ⱴⱠ☺ⱷfi♩◦

☻♥ⱶ─ ⌐◓fiꜞ♃♬⸗♃כ♦⁸≢ ∆╢ ╖⌐≈™≡╙ⱴⱠ☺ⱷfi♩꜠ⱦꜙכ

─ ≤∆╢↓≤╙ ≢№╤℮⁹ 

 

ᵓ ─ ה  

 ⌂ ●☻ ─⸗♬♃ꜞfi◓╩ ℮√╘⌐│⁸ ─ ⅜ ↕╣√

╩ ∆╢↓≤⅜ ╘╠╣╢⁹ ⌐ ≠™√ ה ⅜ ╦╣≡™╢

│⌐♃כ♦─⧵⁸│⌐ ™ ⅜ ↕╣≡™╢⅜⁸ ╠ ∆╢ ╩ ⇔

≡⸗♬♃ꜞfi◓╩ ℮ ⁸∕╣⅜ ⌐ ≠™√ ─ ⅛ │

╩ ↑≡™╢⁸№╢™│ ─ ≢№╢ │ ⱷכ◌כ⅜ ∆╢

≢№╢↓≤⅜ ≤⌂╢⁹⌂⅔⁸ ⌂ ⌐≈™≡│⁸ и ⌐ ∆⁹ 

 

2.3   

 

ⱪ꜡☺▼◒♩ │⁸⸗♬♃ꜞfi◓ה ╩ ≢ ∆╢↓≤⅜≢⅝⁸

─⸗♬♃ꜞfi◓ ╩⸗♬♃ꜞfi◓ ⌐ ∆╢⁹√∞⇔⁸ ∂⸗♬♃ꜞfi◓ה

─ ⌐ ⇔≡ ○ⱨ☿♇♩ה◒꜠☺♇♩ J-VER ─ ╩

∆╢↓≤│≢⅝⌂™⁹ 

 

2.4   

 

ⱪ꜡☺▼◒♩ │⁸ ↕╣√⸗♬♃ꜞfi◓ⱪꜝfi⌐ ∫≡◄Ⱡꜟ◑כ ─

⸗♬♃ꜞfi◓╩ ⇔⁸⸗♬♃ꜞfi◓ ╩ ∆╢⁹⸗♬♃ꜞfi◓ │⁸○ⱨ☿

♩♇☺꜠◒ה♩♇ J-VER ─ ╩ ℮ ⌐ ∆╢⸗♬♃ꜞfi◓ ╩ ∆╢⁹

⸗♬♃ꜞfi◓ ⌐│⁸ⱪ꜡☺▼◒♩ ─ ╛◄Ⱡꜟ◑כ ─

⁸♃כ♦ ●☻ ⁸ ─ ╩ ╘⁸⸗♬♃ꜞfi◓ⱪꜝfi⌐

⇔√ Ɽꜝⱷ⁸♃כ ⁸ ⁸⸗♬♃ꜞfi◓ה ⁸ ⁸

⌐≈™≡ ∆╢⁹ 
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3   

 

3.1   

 

ⱪ꜡☺▼◒♩ │⁸ ●▬♪ꜝ▬fi⌐ ∫≡ ╩ ∆╢↓≤⅜ ╘╠╣

╢⅜⁸∕─ ─ ╩ ∆╢√╘⌐⁸ⱪ꜡☺▼◒♩ ⅛╠ ⇔√

⌐╟╢ ⅜ ↕╣╢⁹ⱪ꜡☺▼◒♩ │ ↕╣√ ─ ⁸ ┼─

╩ ℮ ⅜№╢⁹ 

│⁸⸗♬♃ꜞfi◓ ─ ╩ ⅛╘╢√╘⌐⁸ ─ ≢ ₁⌂

◄ⱦ♦fi☻ ╩ ∆╢ ⅜№╢⁹ ⌐│⁸ⱪ꜡☺▼◒♩ ≤ ⌂

╩ ╡⁸ ╩ ⌐ ℮↓≤⅜ ╘╠╣╢⁹ 

≢│⁸ ─ ╣⁸ ─ ╩ ∆╢ ┘ ⌐ ↕╣╢

⁸ ─ ⁸ ⌐⅔™≡ ≤⌂╢ ─ ⌂≥⁸ ╩ ⌐ ℮√╘

⌐⁸ⱪ꜡☺▼◒♩ ⌐≤∫≡╙ ⅜ ⌂ ╩ ⌐ ∆╢⁹ 

 

3.2   

 

●▬♪ꜝ▬fi⌐ ∫≡ ╩ ⇔⁸⸗♬♃ꜞfi◓ ╩ ∆╢ │ⱪ

꜡☺▼◒♩ ⌐№╢⁹ ─ │⁸⸗♬♃ꜞfi◓ ⌐ ↕╣√ ╩

⇔⁸ ╩ ∆╢↓≤≢№╢⁹ ⅜∕╣∙╣─ ╩ √∆↓≤≢⁸

─ ⅜ ↕╣╢⁹ 

 

3.3   

 

│⁸⸗♬♃ꜞfi◓ ⌐ ↕╣√ ⅜⁸ ┘ ─ ≢№╢ ●▬♪

ꜝ▬fi⌐ ⇔≡™╢⅛≥℮⅛╩ ⅛╘╢√╘⌐⁸ ∆╢ ╩ ⌐ ה ⇔⁸

∕─ ╩ ⌐╟∫≡ ∆╢ ⌂ⱪ꜡☿☻≢№╡⁸ ⌐⁸ ─ ╣

≢ ↕╣╢⁹ 
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☻♥♇ⱪ     

      

ⱪ꜡☺▼◒♩

 
 

ⱪ꜡☺▼◒♩ ⁸⸗♬♃ꜞfi◓ⱪꜝfi⁸Ᵽꜞ

fiꜛ◦כ♦ ╟╡ⱪ꜡☺▼◒♩─

⁸ⱪ꜡☺▼◒♩─ ⁸ⱪ꜡☺▼◒♩─

⁸⸗♬♃ꜞfi◓ ⁸⸗♬♃ꜞfi◓ ⁸

♃כ♦⁸ ─ ╩ ∆╢⁹ 

 

 

⌐ ∂≡ 

ⱪ꜡☺▼◒♩ 

 

ѝ      

ꜞ☻◒   

⇔√ ╟╡⁸ ↕╣√ ─

ה↕⅛ ╡⌐ ⅜╢ ꜞ☻◒ ⅜№╢

╩ ⇔⁸ꜞ☻◒─ ⅝↕╩ ꜞ☻◒

∆╢⁹ 

  

ѝ      

─ 

 
 

ꜞ☻◒ ⌐ ≠™≡⁸ ─ ─ ⁸

┘ ╩ ∆╢⁹ 

⌐│⁸ ╛ ─ ⁸ / ─

ה ⁸ ┼─ ⁸ ─

⅜№╢⁹ 

  

ѝ      

─ 

 
 

⇔√ ╩ ∆╢⁹ 

ⱪ꜡☺▼◒♩─ ⁸ ─

⁸ⱬכ☻ꜝ▬fi ⁸ⱪ꜡☺▼◒♩

⁸ ⁸⸗♬♃ꜞfi◓ ≢─ ⌐

≈™≡⁸∕╣∙╣ ⌐ ∫≡ ╩ ∆╢⁹ 

 

 

ⱪ꜡☺▼◒♩ 

 

ѝ      

─ 

 
 ⇔√ ╩ ∆╢⁹  

 

⌐ ∂≡ 

ⱪ꜡☺▼◒♩ 

 

ѝ      

─ 

 
 ─ ⌐ ≠™≡ ╩ ∆╢⁹   

ѝ     

─ 

 
 ╩ ∆╢⁹   

ѝ      

 

꜠ⱦꜙכ ┘

─

 

 

─ ≤⇔≡⁸ ─ⱶכ♅

┘ ─ ─ ⌂꜠ⱦꜙ

╩כ ⇔⁸ ≤⇔≡ ╩ ∆

╢⁹ 

  

ѝ      

─ 

 
 

╩ ∂⁸○ⱨ☿♇♩ה◒꜠☺♇♩

J-VER ₈J-VER ₉

≤™℮⁹ ⌐ ⇔≡ ╩ ∆╢⁹ 
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ₒꜞ☻◒ ⌐≈™≡ₓ 

∫√ ╩ ↄ ─№╢⁸№╠╝╢ ╣⁸ ה↕⅛ ╡─ ꜞ☻

◒ ╩ ∆╢√╘⁸⸗♬♃ꜞfi◓ / ♃כ♦╛ ╩ ⇔⁸∕─ ─

╩ ∆╢ ⅜№╢⁹ ⅎ┌⁸ ╛ ⅜ ♃כ♦⁸™⌂│≢ ⌐≈™≡⁸

╩ ⌐ ≢⅝⌂™⁸ ⅜⌂™⁸ⱴⱠ☺ⱷfi♩↕╣≡™⌂™⁸≤™∫√

│⁸ꜞ☻◒⅜ ™≤ ↕╣╢⁹↓─ ⁸╟╡ ┘/╕√│╟╡ ™ ⌐≈™≡

╩ ∆╢ ⅜№╢⁹ 

 

ₒ⸗♬♃ꜞfi◓ⱪꜝfi┼─ ⌐≈™≡ₓ 

ⱪ꜡☺▼◒♩ │⁸⸗♬♃ꜞfi◓ⱪꜝfi⌐ ∫≡⁸ ╩⸗♬♃ꜞfi◓⇔

⇔⌂↑╣┌⌂╠⌂™⁹ ≢│⁸ ⌐↓─ ╩ ⅛╘╢ ⅜№╢⁹ 

 

ₒ ─ⱳ▬fi♩ₓ 

─ⱳ▬fi♩≤⇔≡⁸ ─╟℮⌂ ⅜№→╠╣╢⁹ 

 

─ ≢ ∆╢  

ה   ≤∆═⅝ ╩ ⇔≡⅔╡⁸ⱪ꜡☺▼◒♩ ─

≤ ∆╢⁹ 

 

ה    ⌐ ╢ ≢№╡⁸ ∆╢ ≡─ ╩ ⇔≡™

╢ 

 

ה    ⌐ ∆╢ ⁸ ꜠ⱬꜟ╩ ⇔≡™╢ 

ה ⁸╡№≢♃כ♦─ / ─ / ≤

─ ╩ ⇔≡™╢ 

ה ─ ─ ─ ⁸ ╖ ╡⁸  

ה ─ ╩ ╗  

♃כ♦ה    ─ ⁸  

ה    / ─ ⌐♃כ♦╢№─ ≠™≡™╢ 

⅜♃כ♦ה ╣⌂ↄ ╕╣≡™╢ 

 

/  

⌐fi◓ⱪꜝfiꜞ♃♬⸗ה ∫√ / ╩ ⇔≡™╢ 

ה / ─ ─ ─ ⁸ ╖ ╡⁸  

 

 

ה  Ⱶ☻⅜⌂™ 
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⌐fi◓ⱪꜝfiꜞ♃♬⸗ה ∫≡ ↕╣≡™╢ 

 

⸗♬♃ꜞfi◓ ─  

ה ⌐ ∫≡ ⌂ ⅜ ↕╣≡™╢ 

 

ₒ ─ ⌐≈™≡ₓ 

⁸ⱪ꜡☺▼◒♩ ⌐│ⱪ꜡☺▼◒♩│ ↕╣≡™⌂™↓≤⅜ ↕╣╢⁹

⇔√⅜∫≡⁸ⱪ꜡☺▼◒♩─ ≢│⁸ⱪ꜡☺▼◒♩ ≥⅔╡⌐⸗♬♃ꜞfi◓

⅜ ↕╣∏⁸ ⅜ ⌐ ה ↕╣⌂™ ⅜№╢⁹↓─√╘⁸ ─

⌐⅔™≡│⁸ ─ ─ ™ ≢ ─ ╩ ∆╢⌂≥⁸∕╣∙╣

─ ─ ╩ ⌐ ⌐ ∆╢ ⅜№╢⁹ 

 

ₒ ─ ⌐≈™≡ₓ 

⌐╟∫≡│⁸ №╢™│ⱪ꜡☺▼◒♩ ─ / ─™

∏╣≢╙ ≢⅝╢╙─⅜№╢⁹ │⁸ ⁸ ⁸ ☿◐ꜙꜞ♥▫╩

⇔≡ ⌂ ╩ ∆╢⁹ 

ⱪ꜡☺▼◒♩ ╛ⱪ꜡☺▼◒♩ ─ ≢─ ─ │⁸ ╩

≡ ⌐ ≢ ⅜≢⅝╢√╘ ≢№╡⁸ ⁸ ☿◐ꜙꜞ

♥▫─ ⅛╠╙ ↕╣╢⁹↓─√╘⁸ ─ ╩ ⌐ ∆╢↓≤⅜ ╕╣

╢⁹⌂⅔⁸ ≢─ ╩ ה ⌐ ∆╢√╘⌐│⁸ ꜠ⱦꜙכ ⁸ ╙

∫≡ ≢ ∆╢↓≤⅜ ⌂ ╙№╢⁹ ⇔√ⱪ꜡☺▼◒♩─

╩ ⌐⁸ ⌂ ╖ ╦∑╩ ∆╢ ⅜№╢⁹ 

 

3.4   

 

│⁸ ⇔√ ╩ ⇔⁸ ─ ה↕⅛ ╡─ ⅜ ⌐ ╓

∆ ╩ ∆╢⁹ 

 

ᵑ ה ─ ⅛↕  

fiכ♃fi◓Ɽꜞ♃♬⸗ה A-1⁸A-2 ┘ B│  

fiכ♃fi◓Ɽꜞ♃♬⸗ה C│⁸ⱪ꜡☺▼◒♩ ⌐ ↕╣√ ⌐╟╢ 

ᵒ ─№╢ ╡ 

─♃כ♦ ╩ ⇔√ ⁸ Ⱶ☻ ⅜ ↕╣⁸ ⌐╙ ─Ⱶ☻⅜ ↕

╣╢  

ᵓ ─ ╡  (β) 

 

β Ⱶ☻ ⁸ ≢ ↕╣√ ╡│⁸ ∆╢↓≤╩ ♃כ♦⁸⅜╢∆≥



 

 I-22 

─ ⌐ ╓∆ ⅜╦∏⅛≢№╡⅛≈ ⌐ ⇔ↄ ⌂ ⅜

≤⌂╢⌂≥─ ⌐╟╡⁸ ⅜ ╩ ⇔⌂™ ⅜№╢⁹⌂⅔⁸∕

─ │⁸ ⌐⅔™≡ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

3.5   

 

│⁸ ─ ⅛↕ ┘ ╡─ ⅜ ⌐ ╓∆ ╩ ⇔⁸

∆╢⸗♬♃ꜞfi◓ ⌐ ⇔ ─™∏╣⅛─ ╩ ⇔√ ╩ ⇔

∆╢⁹ 

 

ᵑ  

⸗♬♃ꜞfi◓ ⅜⁸ ≡─ ⌂ ⌐⅔™≡⁸ ┘ ─ ≢№╢ ●

▬♪ꜝ▬fi⌐ ⇔≡ ⌐ ↕╣≡™╢≤ ⅜ ⇔√ ⌐ ↕╣

╢⁹ 

ᵒ  

⸗♬♃ꜞfi◓ ⌐ ↕╣√ │⁸ ≡─ ⌂ ⌐⅔™≡⁸

┘ ─ ≢№╢ ●▬♪ꜝ▬fi⌐ ⇔≡ ⌐ ↕╣≡™╢╙──⁸⸗♬

♃ꜞfi◓ ─ ⅜⁸ ⌐ ∫≡™⌂™ ⌐⁸

╩ ⇔≡ ↕╣╢⁹ 

ᵓ  

⸗♬♃ꜞfi◓ ⅜⁸ ⌂ ⌐⅔™≡⁸ ●▬♪ꜝ▬fi⌐ ⇔≡ ↕╣≡

™⌂™≤ ⅜ ⇔√ ⌐ ↕╣╢⁹ 

ᵔ ─  

⌂ ╩ ≢⅝⌂⅛∫√↓≤⌐╟╡⁸ ─√╘─ ⅛≈ ⌂

╩ ╢↓≤⅜≢⅝⌂⅛∫√ │⁸ │ ╩ ⇔≡│⌂╠⌂™⁹ 

 

3.6   

 

│⁸ ╩ ∆╢√╘⁸╕√⁸ ─ ≤⌂╢ ≤⇔≡⁸

⌂ ╩ ∆╢ ⅜№╢⁹ ≤⌂╢ │⸗♬♃ꜞfi◓ ⌐ ↕╣√

⁸ / №╢™│∕─ ─ ⌐ ⌐ ≢⅝╢╟℮⌐ ↕╣≡

™╢↓≤⅜ ╘╠╣╢⁹ 

─ ╛ ─ ─ ⌐ ≤⌂╢ │ ─ ╡⁹ 

 

⁸ⱪ꜡☺▼◒♩Ɽfiⱨ꜠♇♩⁸ ה /  

─♩◒▼☺꜡ⱪ ה ─ ⅜ ⌂╙─  

◓fiꜞ♃♬⸗⁸ ה /  
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 fi◓ⱪꜝfiꜞ♃♬⸗ ה

☻☿꜡ⱪ ה ⁸  

⁸ ה  

─ ה ⅛╠ / ╕≢─ⱨ꜡כ ⁸ ⁸

⁸ ─ ╩ ⇔√ⱨ꜡כ  

/ ה ─  

─ ה ─ /♅▼♇◒ꜞ☻♩  

─ ה /  

כꜙⱴⱠ☺ⱷfi♩꜠ⱦ/ ה  
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II  

 



 

 II-2 

1   

 

1.1   

 

⸗♬♃ꜞfi◓ⱳ▬fi♩≤│⁸ ╩ ∆╢ ╩ ⇔√╙─≢№╢⁹⸗♬♃ꜞfi◓

ⱳ▬fi♩╩ ∆╢ │⁸ ⌐ ╩ ∆╢√╘⌐ ⌂ ╩ ┬ ⅜№╢⁹ 

⸗♬♃ꜞfi◓ⱳ▬fi♩│ ⌐│ ─ ≤ ∆╢⅜⁸ ╩♃כ♦ ∆

╢ ⌐│⁸ ♃fi◒ ─ ה ⌐⅔↑╢ ─ ≤⌂╢⁹╕√⁸ ≤

⸗♬♃ꜞfi◓ⱳ▬fi♩│ ∏⇔╙ 1 1≢ ∆╢ │⌂ↄ⁸ ─ ─ ╩

≈─ⱳ▬fi♩≢⸗♬♃ꜞfi◓∆╢↓≤╙ ≢№╡⁸ ⌐ ≈─ ─ ╩ ─

ⱳ▬fi♩≢⸗♬♃ꜞfi◓⇔≡╙ ™⁹™∏╣─ ╙₈≥─╟℮⌐⸗♬♃ꜞfi◓ⱳ▬fi♩

╩ ∆╣┌⁸╟╡ ⌐ ╩ ≢⅝╢⅛ ₉≤™℮ ⅜ ≤⌂╢⁹ 

 

⸗♬♃ꜞfi◓Ɽ♃כfi≤│⁸ ─⸗♬♃ꜞfi◓ ╩ ⇔√╙─≢№╡⁸ ─

Ɽ♃כfi⌐ ↕╣╢⁹ 

‚ Ɽ♃כfi A  ⌐ ≠ↄ ♃כ♦  

Ɽ♃כfi A-1  ─╖≢  

Ɽ♃כfi A-2  ≢  

‚ Ɽ♃כfi B  ↕╣√ ⌐╟╢ ⌐ ≠ↄ ♃כ♦℮

 

‚ Ɽ♃כfi C  ⌐ ≠ↄ Ɽ♃כfi A⁸B⅜ ⌂ ⌐ ╡  
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│⁸ ⌐ ╘╠╣√ ≢ ↕╣≡™╢ ╡⁸ ⌐ ™ ≤

⅜ ↕╣╢√╘⁸ ⌐Ɽ♃כfi A ⅜ ╙ ⅜ ™⁹ ⌐ ╙ ⅜ ™─

⅜Ɽ♃כfi C≢№╢⁹╟∫≡⁸⸗♬♃ꜞfi◓Ɽ♃כfi≤⇔≡│ A⅜ ╙ ↕╣╢⁹ 

 

⸗♬♃ꜞfi◓Ɽ♃
 fiכ

A      B      C 

⌂ 

⸗♬♃ꜞfi◓  

 
               

 

 

≤⇔≡⁸3 ─●☻Ⱳ▬ꜝ⌐╟╢ ●☻ ╩⸗♬♃ꜞfi◓∆╢ ╩⁸ и-1

⌐ ∆⁹ 

↕╣√ⱷכ♃─ ≤ ⌐╟╡⁸ ─ ≈─⸗♬♃ꜞfi◓ ⅜ ⅎ╠╣╢⁹ 

 

ᵑ  ●☻ ⅜ ⇔√ ⱷכ♃≢ 3 ∆═≡╩⸗♬♃ꜞfi◓

∆╢ 

‚ ⸗♬♃ꜞfi◓ⱳ▬fi♩  ⱷכ♃ 

‚ ⸗♬♃ꜞfi◓Ɽ♃כfi  A ≢─⸗♬♃ꜞfi◓  

⌂⅔⁸ ●☻ ⌂≥⌐≈™≡ ╩♃כ♦ ∆╢ ⁸ ∏╣⅜

∆╢ ⅜№╢⅜⁸⅔⅔╗⌡ ⌐ ∆╢ ≢№╣┌ ∏╣─

│ ≢№╢⁹  

 

ᵒ  ─ⱷכ♃≢⸗♬♃ꜞfi◓∆╢ 

‚ ⸗♬♃ꜞfi◓ⱳ▬fi♩  ─ ⱷכ♃ 

‚ ⸗♬♃ꜞfi◓Ɽ♃כfi  B 1 ⁸2 ⁸C 3  

 

╙∟╤╪⁸ ⌂╠┌ ᵑ╩ ∆╢ ⅜ ╙ ™⸗♬♃ꜞfi◓ ╩ ╠╣╢⁹⇔

⅛⇔⁸ ∆╢╟℮⌂ ⱷכ♃⅜ ™ ⌂≥⁸ ᵒ╩ ∑↨╢╩ ☻כ◔™⌂

╙№╢⁹ 
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и-1 ⸗♬♃ꜞfi◓Ɽ♃כfi─  

⁸ 
 

 B 

A 

 
↓  

 
↓  

⁸ ͑ ˗  
֝╠  

C 

1 ֵ  

2 ֵ  

3 ֵ  
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⌐⁸ ─⸗♬♃ꜞfi◓ ╩ ∆⁹ 

√∞⇔⁸ ≢ ↕╣√⸗♬♃ꜞfi◓ ⅜№╢ │⁸∕╣⌐ ℮↓≤⅜ ≤

⌂╢⁹ 

 

  

 

  P1  

  A- 1 

 

 A  

 

  P2  

  A- 1 

 

 

Ҙ 

֞  
Ҙ  

P1 

›ḹЋ̱  
Ҙ  

P1  

A  

 
A  

P2 

 

᷀↕ ẀҲ ◙ ⱨ  ᷀↕ẀҲ  
  

P2  
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 A  

 

  P2 P3  

  A- 2 

 

  

 

  P4 P5  

  B 

 

  

 

  P6  

  C 

 

 

A  

P2 

P3 

 

 
 

A  

P2  
P3 ᷀↕  

⁸  
P4 

P5 

 
⁸  

P4  
P5  

 
P6 

 

 
 

P6  
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1.2  C  

 

⸗♬♃ꜞfi◓Ɽ♃כfi C ⁸Ɽ♃כfi C ⌐≈™≡│⁸ ↕╣≡™⌂™

╛ ⌐╟╢⸗♬♃ꜞfi◓─√╘ ꜠ⱬꜟ≤─ ⅜≢⅝∏⁸ ⅜ ⌐

≢⅝⌂™ ⅜№╢√╘⁸ ⸗♬♃ꜞfi◓ ─ ⌐≈™≡│

⌐╟∫≡ ⌐ ↕╣╢⁹ 

 

 

 

Ɽ♃כfi C╩ ≢⅝╢─│  ⁹╖─☻כ◔─

ᵑ ⌐⅔™≡ ╘ ↕╣≡™╢Ɽ♃כfi C × ⌂≥  

ᵒ ⌂⸗♬♃ꜞfi◓ (ⱪ꜡☺▼◒♩ ⅜ ↕╣⌂™ ) 

 

│⁸ ─ᵑᵒ ┘⁸ ⸗♬♃ꜞfi◓ ⅜ ⌐ ╓∆

╩ ⇔≡Ɽ♃כfiC─ ╩ ∆╢⁹ ⅜ ≤⇔√ ⌐│⁸

ⱪ꜡☺▼◒♩ │ ─⸗♬♃ꜞfi◓ ╩ ∆╢ ⅜№╢⁹ 

 

⌂⅔⁸ ─ ≤⇔≡⁸ ⱪ꜡☺▼◒♩ 500 ♩fi CO2 ─ ⌐

╡⁸ ⌐ ⅜ ╘╠╣√Ɽ♃כfi C ⌐≈™≡│⁸ ┘ ⌐⅔™

≡₈ ─ ⅛↕₉─ ≤∆╢↓≤⅜≢⅝╢⁹ 

 

β ↓─ ╩ ∂√ ⁸ ─ ⌐₈SS-₉╩ E001ќSS-E001 ⇔⁸   

ⱪ꜡☺▼◒♩⌐⅔↑╢ ™╩ ∂√↓≤╩ ⌐∆╢ ⅜№╢⁹ 

ⱪ꜡☺▼◒♩≤⇔≡ ↕╣√ⱪ꜡☺▼◒♩⌐⅔™≡⁸ ─ ⅜   

500 ♩fi CO2 ╩ ∫√ ⌐│◒꜠☺♇♩ │ 500 ♩fi≤⌂╢ ⌐ ∆╢↓≤⁹ 

 

Ɽ♃כfi C─  

☻Ᵽ▬○ⱴ ה ♅♇ⱪ⁸BDF ⌐ ℮ⱪ꜡☺▼◒♩ ⌐≈™≡⁸ⱪ

꜡☺▼◒♩≢ ∆╢Ᵽ▬○ⱴ☻ ⅜ ─ ─ ⁸ Ᵽ▬○ⱴ☻

⌐ ℮ⱪ꜡☺▼◒♩ ╩ ≢ ╘╢⁹ 

₈PJ ─ × ─ ⌐ ∆╢ PJ ₉ 

 

☻Ᵽ▬○ⱴ ה ≢ ∆╢ ╩ ╛♃כ♦ ≢♃כ♦ ≢⅝

⌂™ ⁸₈ × ⌐⅔↑╢ ₉≢ ╘╢⁹ 

≢ꜝ▬Ⱳ ה ↕╣√Ᵽ▬○ⱴ☻♅♇ⱪ ╩ ⱬכ☻≢│⌂ↄ⁸ ⱬכ☻≢

⁸≡™⅔⌐☻כ◔╢™≡⇔ ╟╡ ╩ ™≡ ∆╢⁹ 
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1.3   

 

ⱪ꜡☺▼◒♩ │⁸ ⸗♬♃ꜞfi◓ⱳ▬fi♩⌐⅔™≡⁸ ╟ↄ♦כ♃╩ ⇔⌂

↑╣┌⌂╠⌂™⁹ ∆═⅝ │⁸₈ ꜠ⱬꜟ₉≤⇔≡ ↕╣⁸1 4╕≢ ↕╣

╢⁹ ꜠ⱬꜟ 1⅜ ╙ ⅜ ↄ⁸ ꜠ⱬꜟ 4⅜ ╙ ™⁹ 

 

─ ╛ ↔≤⌐ ↕╣╢ ꜠ⱬꜟ⅜ ╕╢  и-2 √╘⁸

ⱪ꜡☺▼◒♩ │ ╠─ ꜠ⱬꜟ ⁸ ꜠ⱬꜟ  и-1 ⅜↓╣

╩ √∆╟℮⌐⁸⸗♬♃ꜞfi◓Ɽ♃כfi╩ ⇔√╡ ─ ╩ ⇔√╡⇔⌂↑╣

┌⌂╠⌂™⁹ ꜠ⱬꜟ≤ ꜠ⱬꜟ│⁸₈ ₉₈ ₉₈ ₉─

∕╣∙╣≢ ╕╢√╘⁸≥╣⅛└≤≈≢╙ ꜠ⱬꜟ╩ √∑⌂⅛∫√ ⁸∕─⸗

♬♃ꜞfi◓ⱪꜝfi│ ╘╠╣⌂™  

 

 

 

 

 

⌂⅔⁸ ─⸗♬♃ꜞfi◓⌐⅔™≡⁸⸗♬♃ꜞfi◓Ɽ♃כfi A ╩ ⇔√

⌐ ≠ↄ ╩♃כ♦ ─ ⌐ ∆╢ │⁸ ꜠ⱬꜟ⌐╟╢ │

≤∆╢⁹ 

 

╕√⁸ ●☻ ⌂≥⌐≈™≡ ╩♃כ♦ ∆╢ ⁸ ∏╣⅜ ∆╢

⅜№╢⅜⁸⅔⅔╗⌡ ⌐ ∆╢ ≢№╣┌ ∏╣─ │ ≤∆╢⁹ 
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ᵑ ⸗♬♃ꜞfi◓⌐⅔↑╢ ╠─ ꜠ⱬꜟ─  

⌐ ◄Ⱡꜟ◑כ ╛⁸ ─ ⁸ ─⸗♬♃ꜞfi◓⌐

⅔™≡⁸ ∆╢ ─ ╛ ⌐ ⅎ╠╣╢ ꜠ⱬꜟ╩ ∆⁹ⱪ꜡☺▼◒

♩ │⁸ ─ ╩ ⌐⁸ ─⸗♬♃ꜞfi◓ ⅜≥─ ꜠ⱬꜟ⌐⌂╢⅛╩

∆╢⁹ 

 

 и-1 ⸗♬♃ꜞfi◓⌐⅔↑╢ ꜠ⱬꜟ─  

  
 

   

  4 1.0%   

 3 2.0%   

 2 3.5%   

 1 5.0%   

 

 

 4 1.0%   

 3 2.0%   

 2 3.5%   

 1 5.0%   

β⸗♬♃ꜞfi◓Ɽ♃כfiA≢│⁸ ⌐ ≠ↄ ⅜↕╣≡™╢≤╖⌂↕╣╢√╘⁸

⌐ ⇔≡™╢↓≤↕ⅎ ↕╣╣┌⁸ ⱷכ♃─ ꜠ⱬꜟ╩ ∆╢

 

 

βⱣ▬○ⱴ☻ ⌐≈™≡⁸╟╡ ⌂♦ⱨ◊ꜟ♩ ⅜ ↕╣≡™╢ ⁸ ⌐╟

╢ ⅜№╢ │⁸∕╣⌐ ℮↓≤⅜≢⅝╢⁹ 
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ᵒ ⸗♬♃ꜞfi◓⌐⅔↑╢ ꜠ⱬꜟ─  

⌐ ◄Ⱡꜟ◑כ ↔≤ ⌐ ╘╠╣╢⸗♬♃ꜞfi◓ ─꜠ⱬꜟ╩

∆⁹ ⌐⁸ ⅜ ™╒≥ ꜠ⱬꜟ⅜ ↄ ↕╣⁸ ⌐ ⅜ ⌂↑╣

┌ ꜠ⱬꜟ⅜ ↄ ↕╣≡™╢⁹ ╛ ⌐≈™≡│⁸ ⌐

●▬♪ꜝ▬fi≢ ∆♦ⱨ◊ꜟ♩ ╩ ℮↓≤⅜≢⅝╢⅜⁸ ─ ╛Ᵽ▬○ⱴ☻

⌐≈™≡│⁸ ⌐╟∫≡ ╛ ⅜ ∆╢√╘⁸⸗♬♃ꜞfi◓

꜠ⱬꜟ⅜ 2 ⌐╟╢ │ ╠─ ≢№╢↓≤╩ ╘≡

™╢⁹╕√⁸ ●☻│ ⌐╟∫≡ ⅜ ⌂╢√╘⁸ ≤⇔≡●☻

⌐ ∆╢↓≤╩ ╘≡™╢ ꜠ⱬꜟ 2 ⁹ 

 

 

 и-2 ─ ⁸ ↔≤─ ꜠ⱬꜟ 

   
 

 

 

 

 

 

  

1,000t  3 

2 2 
100t  
1,000t  

2 

100t  1 1 1 

 

A B C  
 

 
 
 

5,000kl  3 

1 1 
500kl  
5,000kl  

2 

500kl  1 

 

  1 2 1 

LPG  

2,500 m3  3 

1 1 
250 m3  
2,500 m3  

2 

250 m3  1 

LPG  

5,000t  3 

1 1 
500t  
5,000t  

2 

500t  1 

LNG  

5,000t  3 

1 1 
500t  
5,000t  

2 

500t  1 
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9,000 kWh  4 

 1 
450 kWh  
9,000 kWh  

3 

450 kWh  2 

 
 

 
 1  1 

 

 

1,000t  3 

2  
100t  
1,000t  

2 

100t  1 

 

5,000kl  3 

2  
500kl  
5,000kl  

2 

500kl  1 

 

2,500 m3  3 

2  
250 m3  
2,500 m3  

2 

250 m3  1 

 ─ ꜠ⱬꜟ│⸗♬♃ꜞfi◓Ɽ♃כfi B─ ─╖ ↕╣╢⁹Ɽ

fiכ♃ A│ ⌐ ≠ↄ ⅜↕╣≡™╢≤╖⌂↕╣╢√╘⁸ ─

꜠ⱬꜟ≤ ─ ꜠ⱬꜟ─ │ ⌐ ≢№╢⁹Ɽ♃כ

fi C│⁸ ↕╣≡™⌂™ ╛ ⌐╟╢⸗♬♃ꜞfi◓─√╘⁸

─ ꜠ⱬꜟ≤─ ⅜≢⅝⌂™⁹↓─√╘⁸Ɽ♃כfi C⌐ ∆╢

⌐│⁸ ⅜ ╩ ∆╢⁹ 

 ≤ ─ ꜠ⱬꜟ 1─ │⁸♦ⱨ◊ꜟ♩ ╩ ℮↓≤

⅜≢⅝╢↓≤╩ ∆╢⁹ 

 Ᵽ▬○ⱴ☻ ⌐≈™≡⁸╟╡ ⌂♦ⱨ◊ꜟ♩ ⅜ ↕╣≡™╢ ⁸

⌐╟╢ ⅜№╢ │⁸∕╣⌐ ℮↓≤⅜≢⅝╢⁹ 
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  P1  

  A- 1 

 

  
 и-2  

 
 и-1 
 


 

   

 

 1  1 
( ) 




 OK  

 

 A  

 

  P2  

  A- 1 

 
  

 и-2  
 

 и-1  
 

   

  

 1  1 
( ) OK  

 1  1 
( ) 

 OK  

 

Ҙ 

֞  
Ҙ  

P1  

 

P1 

›ḹЋ̱  
Ҙ  

A  

 
A  

P2 

 

᷀↕ ẀҲ ◙ ⱨ  ᷀↕ẀҲ  
  

P2  

 

↓ ͔

͈ 
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 A  

 

  P2 P3  

  A- 2 

 

  
 и-2  

 
 и-1  

 


    

 

 
 1  1 
( ) 




 OK  


 1  1 
( 
 ) OK  

 

  

 

  P4 P5  

  B 

 

  
 и-2  

 
 и-1  

 

 1  1 
4%

 


 


 OK  

 2  1 
( ) 



 

 
 1  2 
( 
) OK  

 

A  

P2 

P3 

 

 
 

A  

P2  
P3 ᷀↕  
 

⁸  
P4 

P5 

 
⁸  

P4
P5  
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  P6  

  C 

 

 

  
 и-2  

 
 и-1  

 

 2 
  C

 
 
 
 

 2  2 
( ) OK  

 2  2 
( ) 


 

OK  

 

C

 

 

1.4.3  

 

 

 

 

 
P6 

 

 
 

P6  

 

˔ Ҳ 100t  
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1.4   

 

1.4.1  

 

⌂ ●☻ ─⸗♬♃ꜞfi◓╩ ℮√╘⌐│⁸ ─ ⅜ ↕╣√

─ ™ ╩ ∆╢↓≤⅜ ╘╠╣╢⁹ 

 

╩⸗♬♃ꜞfi◓∆╢  

─ ⁸│♃כ♦ ≤⇔≡ 1⌐ ∫√ ╩ ⇔≡ ⌂

╩ ∆╢↓≤⅜ ╘╠╣≡™╢√╘⁸ ─ ™ ⅜ ↕╣≡™╢⁹⸗

♬♃ꜞfi◓Ɽ♃כfi A ⌐ ≠ↄ  

 

⁸ ╠ ∆╢ ╩ ⇔≡⸗♬♃ꜞfi◓╩ ℮ ⁸∕╣⅜ ⌐

≠™√ ─ ⅛ │ ╩ ↑≡™╢⁸№╢™│ ─ ≢№

╢ │ ⱷכ◌כ⅜ ∆╢ ≢№╢↓≤⅜ ≤⌂╢⁹ ⸗♬♃ꜞfi

◓Ɽ♃כfi B ⌐ ≠ↄ  

 

╕√⁸ ⌐ ≠ↄ ⅜⌂↕╣≡™⌂™ ╩⸗♬♃ꜞfi◓⌐ ∆╢

⌐│⁸Ɽ♃כfi C ⌐ ≠ↄ ⌐ ∆╢√╘⁸ ∆╢ ╩ ⇔

≡ ╩ ∆╢ ⅜№╢⁹ │₈1.4.3 ⌐╟╢ ─ ₉╩  

 

 

⁸ ╩⸗♬♃ꜞfi◓∆╢  

╛ │⁸ ≤⇔≡ JIS ─ ⌐╟╡ ∆╢↓≤⅜ ╘

╠╣╢⁹ 

∕─ ╙ ≤⇔≡ ⌐ ≠™√ ─ ⅛ │ ╩ ↑≡

™╢⁸№╢™│ ─ ≢№╢ │ ⱷכ◌כ⅜ ∆╢ ≢№

╢↓≤⅜ ≤⌂╢⁹ 

╩ ╢ ≢ ╛ ⁸ ─ ╩ ∆╢ ⌐│⁸

™∏╣⅛─ ╩ ⇔⁸ ╩ ℮⁹ 

ᵑ ⇔√ ⌐ ∆╢ 

ᵒ ─ ⌐ ╩≤╢ 

                                                   
1 │⁸ ─ ╩ ╘⁸ ⌂ ─ ╩ ∆╢↓≤╩ ≤⇔√ ⁹╙≤╙≤│⁸

─ ─ ╩ ╘⁸ ⅜ ─ ⌐ ╦╣╢↓≤╩ ≤⇔√ ≢№∫√⅜⁸

─ │ SI ─ ⌐╟╡⁸ ⌐ ╩ ∆╢↓≤≤⁸ ─

↕╩ ─▫♥ꜞⱦ◘כ꜠♩─╘√╢∆ ╩ ⌂ ≤⇔≡™╢⁹ 
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 ╕√⁸ ≤ ⌂≥ ∂╢Ɽꜝⱷכ♃↔≤⌐ ⅜ ⌂╢ ⌐│⁸

─ ⌂™Ɽꜝⱷכ♃⌐ ╦∑≡ ╩ ℮⁹∕─ ⁸ ≡─Ɽꜝⱷכ♃⅜

╩ √⇔≡™╢↓≤⅜ ╘╠╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.4.2  

 

≤│⁸ ─ ≤ ≤⌂╢ ─ ─ ─ ╛ ─↓≤≢⁸

─ ∆╢ ─ ≢№╢⁹ 

 

    ≤⌂╢ ─ ─  

 

│ ─ ╩ ∆╙─≢№╡⁸ ∆╢ ─ ⅜⸗♬♃ꜞfi◓ ⌐

⅝⌂ ╩ ⅎ╢√╘⁸ⱪ꜡☺▼◒♩ │ ∆╢ ─ ─ ╩₈

₉ ╩ ⇔≡ ⇔⁸ ╩ ∆╢ ─ ꜠ⱬꜟ ╩ ∆

╢ ⅜№╢⁹ 

 

⇔√⅜∫≡⁸ ─ ⅝™ ╩ ℮ ⌐│⁸∕─ ≢ ╘╠╣╢⸗♬♃ꜞ

fi◓─ ꜠ⱬꜟ╩ √↕⌂™ ╙№╡⁸╟╡ ─ ™ ─ ⅜ ╘╠╣

╢ ╙№╢⁹ 
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2 1

 

5 20t

 

20kg 5t 0.4% 
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1.4.3  

 

╩⸗♬♃ꜞfi◓Ɽ♃כfi C ≢ ∆╢ ⁸ ↕╣≡™⌂™ ╩

⇔√╡⁸ ⌐╟╡ ╩ ╘√╡∆╢√╘⁸⸗♬♃ꜞfi◓ ⅜ ╘≡ ╙☻כ◔™

↕╣╢⁹╟∫≡⁸ ↕╣√ │ ⌐╟╡ ╘╠╣√ ╩∕─╕╕

●☻ ─ ⌐ ∆╢≤⁸ ↕╣√ ─ ⅜ ⅝ↄ ⌂╦╣╢

⅜№╢⁹ 

 

 ∕↓≢⁸╛╗╩ ∏⸗♬♃ꜞfi◓Ɽ♃כfi C ╩ ∆╢ │⁸ ↕╣√ ╩⁸

≤ ꜠ⱬꜟ╩ ™≡ ⌐ ⇔√₈ ╖ ₉╩ ⌐ ™╢⁹ 

 

β ⌂⅔⁸ ─ ≤⇔≡⁸ ⱪ꜡☺▼◒♩ 500♩fi CO2 ⌐≈

™≡│⁸ │ ≤∆╢⁹ 

β ⌐╟╢ ●♁ꜞfi⁸ ⁸LPG ─ ⌐≈™≡⁸Ɽ♃כfi C ≤

≢ ╩ ╘╢ ≢⸗♬♃ꜞfi◓∆╢ │⁸ ─ ╩ ℮

─ │ ₈20 ₉≤∆╢ и-28 ⁹ 

 

₈ ╖ ₉│⁸ ─ ╩ ™≡ ∆╢⁹ 

 

ᵑⱬכ☻ꜝ▬fi ╩ ∆╢√╘─⸗♬♃ꜞfi◓─  

 

╖   × 100 % ꜠ⱬꜟ─ % /100 

 

 

ᵒⱪ꜡☺▼◒♩ ╩ ∆╢√╘─⸗♬♃ꜞfi◓─  

 

╖   × 100 % ꜠ⱬꜟ─ % /100 

 

 

⌂⅔⁸ │ ⅜ ꜠ⱬꜟ─ ╩ ╢↓≤│ ™⅜⁸

╙⇔ ∫√ │ ─ ╩ ╦∏⁸ ╩∕─╕╕ ⌐ ∆╢↓≤⁹ 

 

 

 

─ ≢⁸ ●☻ ⅜ ≢ ╘╠╣╢↓≤╩ ⇔√⁹ 
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ⱬכ☻ꜝ▬fi ⱪ꜡☺▼◒♩  

 

↓↓≢⁸ⱪ꜡☺▼◒♩ ⌐ ℮ ●☻ ⅜ ⌐ ↕╣╢√╘⌐

│⁸ⱬכ☻ꜝ▬fi │ ⌐ ↕╣╢╟╡╙╗⇔╤ ⌐ ↕╣╢─⅜ ╕⇔ↄ⁸

⌐ⱪ꜡☺▼◒♩ │ ⌐ ↕╣╢╟╡╙╗⇔╤ ⌐ ↕╣╢─⅜ ╕⇔

™⁹ 

╕√⁸ ꜠ⱬꜟ─ │ ⌐ ╕╣╢ ≤⇔≡ ↕╣≡™╢⅜⁸

∕╣╩ ╢ │ ●☻ ╩ ⌐ ∆╢ ≢ ≢⅝⌂™⁹ 

 

 ╟∫≡⁸ ↕╣╢ ꜠ⱬꜟ─ ╩ ╢ ⌐╟∫≡ ∂

╢ ⅜⁸ ⌂ ●☻ ⅛╠ ↕╣╢╙─≤⇔√⁹ 

 

≤│⁸ ─ ה ה ⌂≥⅛╠ ↕╣╢

─ ╛⁸ ⌐╟∫≡ ∂╢ ─ ─↓≤≢№╡⁸ⱪ꜡☺▼◒♩ ⅜

⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ╩ ↑╢ ⌂≥⌐ ─ ╩ ≢⅝╢╟

℮⌐⇔≡⅔ↄ ⅜№╢⁹ 

 

 

 

 

ⱬכ☻ꜝ▬fi ╩ ∆╢√╘─⸗♬♃ꜞfi◓≤⇔≡⁸◖fiⱬ▪☻◔כꜟ≢Ᵽ▬○

ⱴ☻─ ╩ 600t≤ ⇔√≤∆╢⁹ 

╕√⁸ ╛ ⅛╠◖fiⱬ▪☻◔כꜟ─ ╩± ≤ ⇔

√≤∆╢⁹ 

 

 и-2⌐╟╡⁸ ⌐ ↕╣≡™╢ ꜠ⱬꜟ│꜠ⱬꜟ 2≢№╡⁸↓╣⌐ ∆

╢ ꜠ⱬꜟ│ ± ≢№╢⁹ 

 

 

 

 
 

ὑ ⁪ ᶅ⁪ 5% 
3.5%̊ К ὦ ᶪ  

600t  
 

Е̱͈ 
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↓─ ⁸ ─ ⌐╟╡⁸ ─╟℮⌐ ≢⅝╢⁹ 

 

╖  

 × 100 % ꜠ⱬꜟ─ % /100 

 600× 100 5 3.5 /100 

 591 
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2    

 

≢│⁸  и-3⌐ ∆ ⌐⅔↑╢⸗♬♃ꜞfi◓ ╩ ∆⁹ 

√∞⇔⁸ ≢ ↕╣√ ⅜№╢ │⁸∕╣⌐ ℮↓≤⅜ ╘╠╣╢⁹ 

 

 и-3 ─  

  

   

  

  

 LPG LNG  
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2.1   

 

2.1.1  

 

─ ⌐╟╢ CO2 │⁸ ─ ≢ ╘╠╣╢⁹ 

 

CO2 t- CO2 t GJ/t t- CO2/GJ  

(1)  

─⸗♬♃ꜞfi◓Ɽ♃כfi⌐│⁸ ─ ≈⅜№╢⁹ 

 

A- 1   

A- 2   

B   

C  A B  

 

Ɽ♃כfi⌐⅔↑╢⸗♬♃ꜞfi◓ ╩ ⌐ ∆⁹ 

 

A-1) ⌐ ≠ↄ  

♪כꜘ ─ │№╢⅜⁸ ⌐ ⇔≡ ⅜ ↕™ ⌐⁸↓

─Ɽ♃כfi╩ ≢⅝⁸ ╩ ─╖≢ ∆╢⁹ 

⸗♬♃ꜞfi◓ⱳ▬fi♩│⁸ ─ ≤⌂╡⁸ │♃כ♦╢∆

─ ≤⌂╢ ⌂⅔⁸ ⌐ ⇔≡⁸ ⅜ ⅝™ ⌐│↓─ ─

⅜ ╘╠╣⌂™↓≤╙№╢ ⁹ 

⁸╘√─♃כ♦ ꜠ⱬꜟ │ ≢№╢⁹ 

 

A-2) ≤ ⌐ ≠ↄ  

│⁸ ⌐ ─ ─ ╩ ⇔≡⁸ ─ ╟╡ ╘╢⁹ 

 

 

 

 

 

 

 

   

 

─ 

 

 

─ 

 

 

≢─  

 

 

≢─  

 



 

 II-23 

↓─Ɽ♃כfi≢│⁸ ⅛╠ ╢ ─ ≤⁸ ⌐

↕╣√ ≢ ∆╢ ⌐╟╡ ╩ ∆╢⁹ 

⸗♬♃ꜞfi◓ⱳ▬fi♩│⁸ ─ ≤⁸ ⌐ ↕╣√

≤⌂╡⁸ │♃כ♦╢∆ ─ ≤ ─ ╖ ╡ ≤⌂╢⁹ ♦

⁸╘√─♃כ ꜠ⱬꜟ │ ≢№╢⁹ 

 

B) ⌐ ≠ↄ  

╠ ⇔√ⱬꜟ♩◖fiⱬ▪כ╛ⱱ♇Ɽכ◔☻כꜟ ─ ⌐╟∫≡ ╩

∆╢ ≢№∫≡⁸ ⌐ ≠™√ / ╖ ─╙─╩ ™╢

⌐⁸↓─Ɽ♃כfi╩ ≢⅝╢⁹ 

⸗♬♃ꜞfi◓ⱳ▬fi♩│⁸ ╠ ⇔√ ≤⌂╡⁸ │♃כ♦╢∆ ─

╖ ╡ ≤⌂╢⁹ 

⌐╟╡ ─ ╩ ⇔⁸ ꜠ⱬꜟ  и-1 ⅜

꜠ⱬꜟ  и-2 ╩ √∆⅛≥℮⅛ ∆╢⁹ 

 

C) ⌐╟╢  

⅜ ⅜fiA╛Bכ♃⁸Ɽ≤⌂☻כ◔™⌂™≡╣↕ ≢⅝⌂™ ⌐│⁸

↓─Ɽ♃כfi≤⌂╢⁹ 

↓─ ⁸ ╩∕─╕╕ ⌐ ∆╢↓≤│≢⅝∏⁸ ⅜ ≤⌂╢⁹ 

│₈1.4.3 ⌐╟╢ ─ ₉  

 

 

(2)  

│⁸ ─™∏╣⅛─ ≢ ∆╢⁹ 

 
 

   

  JIS M 8814:2003
 

 

 

 

 
 

  

JIS M 8814:2003  ₈ ☻◒כ◖┘ ⱲfiⱩ ⌐╟╢ ─

┘ ─ ₉ 

  

 

(3)  

│⁸ ─™∏╣⅛─ ≢ ∆╢⁹ 
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JIS M8812:2004
 1  

 

 

 
 

  

JIS M 8812:2004  ₈ ☻◒כ◖┘ ₉ 

 

 

2.1.2 2  

 

─ ⌐╟╢ CO2 │⁸ ─ ≢ ╘╠╣╢⁹ 

 

CO2 t- CO2 kl GJ/kl t-  CO2/GJ  

 

 

─ ─⸗♬♃ꜞfi◓Ɽ♃כfi⌐│ ─ ≈⅜№╢⁹ 

 

A- 1   

A- 2   

B   

C  A B  

 

Ɽ♃כfi⌐⅔↑╢⸗♬♃ꜞfi◓ ╩ ⌐ ∆⁹ 

 

A-1) ⌐ ≠ↄ  

♃fi◒ │№╢⅜⁸ ─ ⅜ ⌂ ⌐⁸↓─Ɽ♃כfi╩ ≢⅝⁸

╩ ─╖≢ ∆╢⁹ 

⸗♬♃ꜞfi◓ⱳ▬fi♩│⁸ ♃fi◒ ─ ≤⌂╡⁸ │♃כ♦╢∆

─ ≤⌂╢ ⌂⅔⁸ ⌐ ⇔≡⁸ ⅜ ⅝™ ⌐│↓─ ─ ⅜

╘╠╣⌂™↓≤╙№╢ ⁹ 

⁸╘√─♃כ♦ ꜠ⱬꜟ │ ≢№╢⁹ 

                                                   
2 ≤│⁸Ⱳ▬ꜝ╛ ─↓≤≢ ╩ ⅝╒╓ ≡─ │↓╣⌐ ∆╢⁹ 
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A-2) ≤ ⌐ ≠ↄ  

│⁸ ⌐ ─ ─ ╩ ⇔≡⁸ ─ ╟╡ ╘╢⁹ 

 

 

 

 

 

 

↓─Ɽ♃כfi≢│⁸ ⅛╠ ╢ ─ ≤⁸ ♃fi◒ ⌐

↕╣√ ≢ ∆╢ ⌐╟╡ ╩ ∆╢⁹ 

⸗♬♃ꜞfi◓ⱳ▬fi♩│⁸ ♃fi◒ ─ ≤⁸ ♃fi◒ ⌐ ↕╣√

≤⌂╡⁸ │♃כ♦╢∆ ─ ≤ ─ ╖ ╡ ≤⌂╢⁹ כ♦

♃─√╘⁸ ꜠ⱬꜟ │ ≢№╢⁹ 

 

B) ⌐ ≠ↄ  

╠ ⇔√ ─ ⌐╟∫≡ ╩ ∆╢ ≢№∫≡⁸ ⌐

≠™√ / ╖ ─╙─╩ ™╢ ⌐⁸↓─Ɽ♃כfi╩ ≢⅝

╢⁹ 

⸗♬♃ꜞfi◓ⱳ▬fi♩│⁸ ╠ ⇔√ ≤⌂╡⁸ │♃כ♦╢∆ ─

╖ ╡ ≤⌂╢⁹ 

⌐╟╡ ─ ╩ ⇔⁸ ꜠ⱬꜟ  и-1 ⅜

꜠ⱬꜟ  и-2 ╩ √∆⅛≥℮⅛ ∆╢⁹ 

 

C) ⌐╟╢  

Ɽ♃כfi A⅜ ≢⅝⌂™ ⌐│⁸↓─Ɽ♃כfi≤⌂╢⁹ 

↓─ ⁸ ⌐╟╡ ╘√ ╩∕─╕╕ ⌐ ∆╢↓≤│≢⅝∏⁸ ⅜

≤⌂╢⁹ │₈1.4.3 ⌐╟╢ ─ ₉  

 

 

 

 

 

 

 

 

   

 

─ 

 

 

─ 

 

 

≢─  

 

 

≢─  
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│⁸ ─™∏╣⅛─ ≢ ∆╢⁹ 

 
 

  

  JIS K 2279:2003  

 

 

 
 

 

JIS K 2279:2003  ₈ ┘ ┘ ⌐╟╢ ₉ 

 

 

 

│⁸ ─™∏╣⅛─ ≢ ∆╢⁹ 

 
 

  

 
 

JIS K 2536:1996  

 

 

 
 

 

JIS K 2536:1996  ₈ ₉ 
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2.1.3 LPG  

 

●♁ꜞfiה LPGה ─ ⌐╟╢ CO2 │⁸ ─ ≢ ╘╠

╣╢⁹ 

 

CO2 t- CO2 kl or t GJ/kl or t t- CO2/GJ  

 

LPG─ │⁸2.1.4─ ╩ ─↓≤⁹ 

 

 

⌐╟╢ ─ ─⸗♬♃ꜞfi◓Ɽ♃כfi⌐│⁸ ─ ≈⅜№╢⁹ 

 

A- 1   

C  A  

 

Ɽ♃כfi⌐⅔↑╢⸗♬♃ꜞfi◓ ╩ ⌐ ∆⁹ 

 

A-1  ⌐ ≠ↄ  

─♃fi◒ │ ⌐ ⇔≡ ↕™≤ ⅎ╠╣╢√╘⁸ │ ≤╖

⌂∆ │⌂™⁹⇔√⅜∫≡⁸ ─╖≢ ╩ ∆╢ │⁸Ɽ♃כfi A-1≤⌂

╢⁹ 

⁸╘√─♃כ♦ ꜠ⱬꜟ │ ≢№╢⁹ 

 

C) ⌐╟╢  

Ɽ♃כfi A⅜ ≢⅝⌂™ ⌐│↓─Ɽ♃כfi≤⌂╢⁹ 

↓─ ⁸ ⌐╟╡ ╘√ ╩∕─╕╕ ⌐ ∆╢↓≤│≢⅝∏⁸ ⅜ ≤

⌂╢⁹ │₈1.4.3 ⌐╟╢ ─ ₉  
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ₒ ⌐╟╢ ─ ₓ 

 

≤ ≢ ╩ ╘╢ ↓╣╩ ≤ ┬ ╩ ™╢

╙⁸↓─Ɽ♃כfi⌐ ∆╢⁹ 

↓─ ⁸ │ ─ ≢ ╘╠╣╢⁹ 

 

Є km km/Є  

 

β√∞⇔⁸ ╩ ™╢ │ ╩ ≢ 20 ≤⇔≡ ╩ ∆╢

↓≤⁹ 

 

≤ ─ ╘ ≤⇔≡│⁸ ─╟℮⌂ ⅜ ⅎ╠╣╢⁹ 

─ ╘  

ᵑ ─ ⱷכ♃─ ╖ ≢⁸ ⌐ ⇔√ ╩ ∆╢⁹ 

ᵒ ─ ⁸ ♁ⱨ♩╛▬fi♃כⱠ♇♩◘▬♩─ ╩ ⇔

≡⁸ ─ ╩ ∆╢⁹ 

─ ╘  

ᵑ │ ∂ ⌐⁸ ⌂≥⅛╠ ⌐ ⇔√ ─ ╩

∆╢⁹╕√⁸ │ ⌐ ∆ ⌐╟╡ ∆╢⁹ 

ᵒ₈○ⱨ☿♇♩ה◒꜠☺♇♩ J-VER ⌐⅔↑╢ ●☻ ♦ⱨ

◊ꜟ♩ ₉─ ╩ ∆╢⁹ 

 

∕─ ⌐│⁸₈◄Ⱡꜟ◑כ ─ ⌐ ∆╢ ◄Ⱡ ₉≢ ↕╣√₈♩

fi◐꜡ ₉╩ ∆╢↓≤╙ ⅎ╠╣╢⁹∕─ ⁸ ╛ ─♦ⱨ◊ꜟ♩ │

◄Ⱡ ≢ ↕╣√╙─╩ ™╢↓≤⁹ 

 

∟⌂╖⌐₈♩fi◐꜡ ₉─ ⌐≈™≡│⁸ ─╟℮⌂ ⅜ ≤⌂╢⁹ 

₈ה ◄Ⱡ  ⱴ♬ꜙ▪ꜟ 3 ₉ ◄Ⱡꜟ◑כ  

₈ה ─ CO2 ⌐ ∆╢ ●▬♪ꜝ▬fi₉ ה  
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│⁸ ─™∏╣⅛─ ≢ ∆╢⁹ 

 
 

  

  JIS K 2279:2003  

 

 

 
 

 

 JIS K 2279:2003  ₈ ┘ ┘ ⌐╟╢ ₉ 

 

 

 

│⁸ ─™∏╣⅛─ ≢ ∆╢⁹ 

 
 

  

 
 

JIS K 2536:1996  

 

 

 
 

 

JIS K 2536:1996  ₈ ₉ 

 

 

2.1.4 LPG LNG  

 

LPG⁸ ●☻⁸LNG ─ ⌐╟╢ CO2 │⁸ ─ ≢ ╘

╠╣╢⁹ 

 

CO2 t- CO2 m3
N GJ/ m3

N t- CO2/GJ  

 

β LPG ╩ ≢ ⇔≡™╢ ⌐│⁸ ─ ≢ ╩ t ⁸ ╩

GJ/t ⌐∕╣∙╣ ⅝ ⅎ≡ ∆╢↓≤⁹ 
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LPG⁸ ●☻⁸LNG ─ ─⸗♬♃ꜞfi◓Ɽ♃כfi⌐│⁸ ─

≈⅜№╢⁹ 

 

A- 1   

A- 2   

B   

C  A B  

 

Ɽ♃כfi⌐⅔↑╢⸗♬♃ꜞfi◓ ╩ ⌐ ∆⁹ 

 

A-1) ⌐ ≠ↄ  

●☻ ⅛╠ ╢ ⅜♃כ♦ ≢⅝╢ ⁸↓─Ɽ♃כfi╩ ≢⅝╢⁹ 

⸗♬♃ꜞfi◓ⱳ▬fi♩│⁸●☻ ⅜ ⇔√ ⱷ⁹╢⌂≥♃כ 

⁸╘√─♃כ♦ ꜠ⱬꜟ │ ≢№╢⁹ 

 

A-2) ≤ ⌐ ≠ↄ  

╩⁸ ⌐ ─ ─ ╩ ⇔≡ ─ ╟╡ ╘╢⁹ 

 

 

 

 

 

 

↓─Ɽ♃כfi≢│⁸●☻ ⅛╠ ╢ ─ ≤⁸♃fi◒ ⌐

↕╣√ ≢ ∆╢ ⌐╟╡ ╩ ∆╢⁹ 

⸗♬♃ꜞfi◓ⱳ▬fi♩│⁸ ♃fi◒ ─ ≤⁸ ♃fi◒ ⌐ ↕╣√

≤⌂╡⁸ │♃כ♦╢∆ ─ ≤ ─ ╖ ╡ ≤⌂╢⁹ 

⁸╘√─♃כ♦ ꜠ⱬꜟ │ ≢№╢⁹ 

 

B) ⌐ ≠ↄ  

╠ ⇔√●☻ⱷכ♃ ─ ⌐╟∫≡ ╩ ∆╢ ≢№∫≡⁸

⌐ ≠™√ / ╖ ─╙─╩ ™╢ ⌐⁸↓─Ɽ♃כfi╩

≢⅝╢⁹ 

⸗♬♃ꜞfi◓ⱳ▬fi♩│⁸ ╠ ⇔√ ≤⌂╡⁸ │♃כ♦╢∆ ─

   

 

─

 

 

─

 

≢─

 

≢─
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╖ ╡ ≤⌂╢⁹ 

⌐╟╡ ─ ╩ ⇔⁸ ꜠ⱬꜟ  и-1 ⅜

꜠ⱬꜟ  и-2 ╩ √∆⅛≥℮⅛ ∆╢⁹ 

 

C) ⌐╟╢  

⅛╠ LPGⱲfiⱬ≢ ⇔≡⅔╡⁸⅛≈●☻ⱷכ♃⅜≈™≡™⌂™ ⁸Ⱳfi

ⱬ─ ⅛╠ ╩ ∆╢⁹Ⱳfiⱬ─ │ ↕™≤ ↕╣╢↓≤⅛╠⸗♬♃

ꜞfi◓Ɽ♃כfi│ A-1≤∆╢⁹ 

√∞⇔⁸ ≢ ╘√ ╩∕─╕╕ ⌐ ∆╢↓≤│≢⅝∏⁸ ⅜ ≤⌂╢⁹ 

│₈1.4.3 ⌐╟╢ ─ ₉  

 

⌐⅔↑╢ ⅛╠ ┼─  

●☻╛ LPG⌂≥─ ≢│⁸ ─ ה ⌐╟∫≡ ∂ ≢

╙ ⅜ ⌂╢⁹ ⌂ ╩ ∆╢√╘⌐│⁸ ─ ╛ ╩ ⇔⁸

┼─ ⅜ ≤⌂╢⁹⇔√⅜∫≡⁸ ⌐ ↕╣√ ╩ ☻כ◔╢∆

Ɽ♃כfi A ⁸ ╠ ☻כ◔╢∆ Ɽ♃כfi B ™∏╣─⸗♬♃ꜞfi◓Ɽ♃כfi⌐⅔

™≡╙⁸ ─ ╩ ⌐ ╩ ⌐ ∆╢⁹⌂⅔⁸ 101.325kPa+

☺כ◕ 3⁸ ┘ │⁸ ─ ≢ ╠╣√ ╩ ∆

╢↓≤⁹ 

 

[ ] [ ] [ ]
[ ]

[]
[] []

[ ]33 m
CC273.15

C273.15

101.325

325.101
Nm

☺כ◕
³

¯+¯

¯
³

+

kPa

kPakPa  

 

β ●☻ⱷכ♃⌐│ ⅜ ↕╣≡™╢╙─╙№╢─≢●☻ ⌐ ∆╢↓≤⁹ 

 

⌐⁸LPG─ ╩ ─ ≢ ⇔≡™╢ ⌐│⁸ ─ 4⌐

≠⅝⁸ ┼─ ╩ ℮╙─≤∆╢⁹ 

 

                                                   
3 ⅎ┌⁸ ●☻─ ⁸ ⌂≥ ☺כ◕│≢ 2kPa⁸ ╛ ⱦꜟ⌂≥─ ≢

☺כ◕│ 0.981kPa⌐ ↕╣≡™╢⁹ 
4 ≤│ LPG 10kg╩ ↕∑●☻ⱷכ♃╩ ↕∑√ ─ ╩ m3≢ ∆╙─≢№╢⁹

⌂⅔ │ LPGⱲfiⱬ─ ─ ≢ ∆╢↓≤⅛╠⁸ ╩ 4≈─ ⌐ ↑∕╣∙╣─

↔≤⌐ ╩ ╘≡™╢⁹╕√⁸↓─ │ ●☻ ⅜ ≢ ↕╣≡™╢ JIS 1

1 LPG ─ ⌂ ─╙─╩◘fiⱪꜟ⇔⁸ ⌐ ╩ ∫≡ ╘⁸ ⌐

↕╣√╙─≢№╢⁹↓─ │ ⌂╙─≢№╡ ─ ─ ⌐╙ ↕╣≡™╢⁹ 
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 и-4  

  

[m3/10kg] 

 

1 4.69  

2 4.78  

3 4.82 1 2 4  

4 4.80  

 

 

√∞⇔⁸ ⁸│≡™⅔⌐☻כ◔─ ⌂ ╩ ≢ ╘≡ ™╢⁹ 

─◒♇꜡Ⱪ⅜ ה ≤ ⌐ ⌂╢  

╩♃כⱷ☻●⅝ ה ⇔≡™╢  

 

 

[ ]

100100

273

273

4.22

33.10(

33.10
10kg10m3

XbMbXpMp

t

H
V

³
+

³

+
³³

+
³=⁷⁷  

 

H ●☻  [mmH2O]           t ●☻  [ϴ] 

Mp ⱪ꜡Ɽfi─  [44.1]    Mb Ⱪ♃fi─  [58.1] 

Xp ⱪ꜡Ɽfi─  [Vol%]    Xb Ⱪ♃fi─  [Vol%] 

 

 

 

│⁸ ─™∏╣⅛─ ≢ ∆╢⁹ 

 
 

  

  JIS K 2301:2008  
 

 
JIS K 2240:2007  
LPG  

 

 

 
 

 

JIS K 2301:2008  ₈ ●☻ ┘ ●☻ ה ₉ 

JIS K 2240:2007  ₈ ●☻ LP●☻ ₉ 
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│⁸ ─™∏╣⅛─ ≢ ∆╢⁹ 

 
 

  

 
 

JIS K 2301:2008  
 

 
JIS K 2240:2007  
LPG  

 

 

 
 

 

JIS K 2301:2008  ₈ ●☻ ┘ ●☻ ה ₉ 

JIS K 2240:2007  ₈ ●☻ LP●☻ ₉ 

 

2.1.5  

 

─ ⌐≈™≡ ╩ ™╢ ⁸ ┘ ⌐≈™≡ │∕─

─ ╩ ∆╢ ─ ⌐≈™≡⁸ ⌐ ∆╢⁹ 

 

 

JIS ≢ ╘╠╣√ ⌐ ≠™≡ ╩ ™⁸ ╩ ∆╢⁹

⌂ ⌐⅔↑╢ JIS ╩ ⌐ ∆⁹⌂⅔⁸ │ HHV ╩ ™╢⁹ 

 

 и-5 ⌐ ╢ JIS  

 JIS   

 M8814:2003  
 

 K2279:2003 
 

 K2301:2008  

LPG K2240:2007 LP  

 

 

╟╡ ↕╣√ ⁸ │ ╠⅜ JIS ⌐ ╡ ⇔√

╩ ™⁸ ≤⇔≡ ╕╣╢ C ⅜ ≡ CO2 ≤⇔≡ ⌐

↕╣╢╙─≤⇔≡⁸ ╩ ∆╢⁹ 

⌐ ●☻─ ⇔≡™╢ ●☻ 13A ╩ ≤⇔≡ ─ ╩

∆╢⁹ 
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13A  

  

CH4  89.6% 

C2H6  5.62% 

C3H8  3.43% 

C4H10  1.35% 

 100% 

 

1 C

12

 

1  

12 89.6% 24 5.62% 36 3.43% 48 1.35% 13.9836 g- C 

 

CO2 CO2

 

CO2 13.9836 44 12 51.2732g- CO2 

 

1 0.0224m3
N 45GJ/ m3

N

1.008MJ CO2

 

51.2732g- CO2 1.008MJ 50.87g- CO2/MJ 0.0509t- CO2/GJ  

m3
N 45GJ 2.29 t- CO2/ Nm3  

 

 

⌂⅔⁸ ╟╡ ⌐ ♃כ♦╢∆ ╩ ⇔√ ⌐│⁸ ╡╟♃כ♦

╩ ∆╢↓≤╙ ≤∆╢⁹ 

 

ה │ ⁸ ●▬♪ꜝ▬fi≢ ∆♦ⱨ◊ꜟ♩ ⁸∕─

⌐╟╢ ⁸ ─™∏╣╙ ≢№╢⅜⁸ ╛

─ ─♃כ♦ │ ≤∆╢⁹ ⇔ ≢⅝⌂™ │ ╩ ∆╢↓≤⁹ 
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 и-6 ה ⌐ ∆╢ ─  
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2.2   

 

2.2.1  

 

 

╟╡ ↕╣√ ─ ⌐ ℮ CO2 │⁸ ─ ≢ ╘╠╣╢⁹ 

 

CO2 t- CO2 kWh t- CO2/kWh  

 

 

─⸗♬♃ꜞfi◓Ɽ♃כfi⌐│⁸ ─ ≈⅜№╢⁹ 

 

A- 1   

B   

C  A B  

 

Ɽ♃כfi⌐⅔↑╢⸗♬♃ꜞfi◓ ╩⁸ ⌐ ∆⁹ 

 

A-1) ⌐ ≠ↄ  

╩ ─╖≢ ∆╢ ⌐│⁸↓─Ɽ♃כfi≤⌂╢⁹ 

⸗♬♃ꜞfi◓ⱳ▬fi♩│⁸ ⅜ ⇔√ ≤⌂╢⁹ 

⁸╘√─♃כ♦ ꜠ⱬꜟ │ ≢№╢⁹ 

 

B) ⌐ ≠ↄ  

╩⁸ ╠ ⇔√ ⌐╟╡ ∆╢ │⁸↓─Ɽ♃כfi≤⌂╢⁹ 

⸗♬♃ꜞfi◓ⱳ▬fi♩│⁸ ╠ ⇔√ ≤⌂╡⁸⸗♬♃ꜞfi◓ │⁸∕─

─ ⌐ ∆╢⁹ 

∆╢ ─ ╩ ⇔⁸ ꜠ⱬꜟ  и-1 ⅜ ꜠ⱬ

ꜟ  и-2 ╩ √∆⅛≥℮⅛ ∆╢⁹ 

 

C) ⌐╟╢  

Ɽ♃כfi A╛ B⅜ ≢⅝⌂™ ⌐│⁸↓─Ɽ♃כfi≤⌂╢⁹ 

↓─ ⁸ ⌐╟╡ ╘√ ╩∕─╕╕ ⌐ ∆╢↓≤│≢⅝∏⁸ ⅜ ≤

⌂╢⁹ 
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│₈1.4.3 ⌐╟╢ ─ ₉  

 

 

 

 

ᵑ ─ ⌐ ∆╢ ⌐≈™≡ 

⅛╠ ↕╣√ ─ ⌐ ∆╢ ⌐≈™≡│⁸ ─╙─

≤⇔≡ ⌐╟╡ ↕╣≡™╢ ╩ ∆╢

↓≤≤∆╢⁹ 

 

ᵒ ─ ⌐╟╡ ↕╣╢ ─ ⌐≈™≡ 

 ч ⌐≈™≡ 

≤ ╩ ∆╢⁹ ⌐│⁸ ⱪ꜡☺

▼◒♩ ╕≢│ ╩⁸ 2.5 ╕≢│

┘ ─ ╩⁸2.5 ⌐≈™≡│

╩ ∆╢⁹ 

⌐≈™≡│₈ ─ ⌐╟╡ ↕╣╢ ─

⌐≈™≡₉╩ ∆╢↓≤ ⁹ 

 

ш ─  

ⱪ꜡☺▼◒♩ ⅜⁸ ┘ ╩ ™╢ ⌐⅔™≡⁸

∆╢ ⌐⅔↑╢ ─ ≤⇔≡ ─ ─ ╦╡⌐

╩ ™√™≤⅝│⁸ ⅛╠─ ⌐ ≠⅝⁸J-VER

⌐⅔™≡ ●☻ ⅜ ⌐ ↕╣╢↓≤─ ╩ √ ≢⁸

≤∆╢⁹ 

 

ᵑ ─ ⌐≈™≡ 

⌐≈™≡│ ╩ ⇔⁸ ⌐≈™≡

│ ╩ ∆╢⁹ 

 

ᵒ ─ ⌐≈™≡ 

│ ─╙─╩ ∆╢↓≤≤∆╢⁹ 

 

ᵓ CO2 ─ ⌐⅔↑╢ ⌐≈™≡ 

J-VER─ⱪ꜡☺▼◒♩⌐≈™≡│⁸ ┼─ │ ≢ ∆╢↓≤⅜╒

≤╪≥≢№╢↓≤⅛╠⁸ ─ ╩ ≤∆╢↓≤≤∆╢⁹√∞⇔⁸

─ ┼─ ╩ ℮ ⌐≈™≡│⁸ ─ ╩ ∆╢↓
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≤≤∆╢⁹ 

 

─ ⅎ ╩ ╕ⅎ⁸ ─ ≤⇔≡⁸₈○ⱨ☿♇♩ה◒꜠☺♇♩ J-VER

⌐⅔↑╢ ●☻ ♦ⱨ◊ꜟ♩ ₉⌐ ∆ ╩ ∆╢↓≤≤∆

╢⁹⌂⅔⁸♦ⱨ◊ꜟ♩ ⌐≈™≡│ ⌐ ∂≡ ⇔⁸ ─ⱱכ

ⱶⱭ5☺כ⌐ ∆╢⁹ 

 

ᵑ ─ⱪ꜡☺▼◒♩⌐⅔™≡ ↕╣√ ⌐≈™≡ 

╩ ↑√ ⌐≈™≡│⁸∕─ ⌐ ⅜№∫√ ≢╙⁸

╩⇔⌂™╙─≤∆╢⁹ 

 

ᵒ ╩ ℮ⱪ꜡☺▼◒♩⌐⅔™≡ ↕╣√ ⌐≈™≡ 

╩ ↑╢ ⌐≈™≡⁸ ╩ ↑╢╕≢─ ⌐ ─ ⌐

⅜№∫√ ⌐│⁸ ─ ╩ ™≡ ╩ ℮╙─≤⇔⁸

╩ ∆╢≤⇔≡ ↕╣≡™√ ≢№∫≡╙⁸ ─ ⌐⅔™≡│⁸

⌐⅔™≡ ╘╠╣√ ╩ ™╢↓≤≤∆╢⁹ 

 

ᵓ ꜠ⱦꜙכ 

─ │⁸ ⌂╙─≢№╢√╘⁸ ⁸ ⌐ ∂≡⁸

J-VER ⌐⅔™≡ ─꜠ⱦꜙכ╩ ∆╢↓≤≤∆╢⁹ 

 

                                                   
5 http://www.4cj.org/jver/scheme.html 

http://www.4cj.org/jver/scheme.html
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2.2.2  

 

 

⇔√ ─ ⌐ ℮ CO2 │⁸ ─ ≢ ╘╠╣╢⁹ 

 

CO2 t- CO2 kWh t- CO2/kWh  

 

 

─⸗♬♃ꜞfi◓Ɽ♃כfi⌐│⁸ ─ ≈⅜№╢⁹ 

 

B   

C  B  

 

Ɽ♃כfi⌐⅔↑╢⸗♬♃ꜞfi◓ ╩⁸ ⌐ ∆⁹ 

 

B) ⌐ ≠ↄ  

╩⁸ ╠ ⇔√ ⌐╟╡ ∆╢ │⁸↓─Ɽ♃כfi≤⌂╢⁹ 

⸗♬♃ꜞfi◓ⱳ▬fi♩│⁸ ╠ ⇔√ ≤⌂╡⁸⸗♬♃ꜞfi◓ │⁸∕─

─ ⌐ ∆╢⁹ 

∆╢ ─ ╩ ⇔⁸ ꜠ⱬꜟ  и-1 ⅜ ꜠ⱬ

ꜟ  и-2 ╩ √∆⅛≥℮⅛ ∆╢⁹ 

 

C) ⌐╟╢  

Ɽ♃כfi B⅜ ≢⅝⌂™ ⌐│⁸↓─Ɽ♃כfi≤⌂╢⁹ 

↓─ ⁸ ⌐╟╡ ╘√ ╩∕─╕╕ ⌐ ∆╢↓≤│≢⅝∏⁸ ⅜ ≤

⌂╢⁹ 

│₈1.4.3 ⌐╟╢ ─ ₉  

 

 

 

╠ ⇔√ ─ ⌐ ∆╢ CO2 ⌐≈™≡│⁸ ─ ⌐╟╡ ╩

℮↓≤⁹ 
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y

yyy

EG

CEFCVFC
CEF

,,, ⁷³³
=  

CEF   ─ CO2 tCO2/MWh  

FC ,y  ≢ ↕╣√ ─  

/  or /  

CV ,y   ≢ ⇔√ ─  

GJ/ or GJ/  

EGy     ≢ ╖ ↕╣√ MWh/  

CEF ,y   ≢ ↕╣√ ─ CO2 tCO2/GJ  
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2.3   

 

─ ↔≤⌐⁸ ⁸ ╩ ∂≡ ╘╢⁹CO2 │⁸ ─ ≢

╘╠╣╢⁹ 

 

CO2 t- CO2 GJ t- CO2/GJ  

 

 

⅛╠ ↕╣√ ה ה ─⸗♬♃ꜞfi◓Ɽ♃כfi⌐│⁸

─ ≈⅜№╢⁹ 

A- 1  

B   

C  A B  

 

Ɽ♃כfi⌐⅔↑╢⸗♬♃ꜞfi◓ ╩⁸ ⌐ ∆⁹ 

 

A-1) ⌐ ≠ↄ  

⅛╠ ╢ ⅜♃כ♦ ≢⅝╢ ⁸↓─Ɽ♃כfi╩ ≢⅝╢⁹ 

⸗♬♃ꜞfi◓ⱳ▬fi♩│⁸ ⅜ ⇔√ ⱷ⁹╢⌂≥♃כ 

⁸╘√─♃כ♦ ꜠ⱬꜟ │ ≢№╢⁹ 

 

B) ⌐ ≠ↄ  

╠ ⇔√ ─ ⌐╟∫≡ ╩ ∆╢ ≢№∫≡⁸ ⌐

≠™√ / ╖ ─╙─╩ ™╢ ⌐⁸↓─Ɽ♃כfi╩ ≢⅝╢⁹ 

⸗♬♃ꜞfi◓ⱳ▬fi♩│⁸ ╠ ⇔√ ≤⌂╡⁸ │♃כ♦╢∆ ─

╖ ╡ ≤⌂╢⁹ 

⌐╟╡ ─ ╩ ⇔⁸ ꜠ⱬꜟ  и-1 ⅜

꜠ⱬꜟ  и-2 ╩ √∆⅛≥℮⅛ ∆╢⁹ 

 

C) ⌐╟╢  

⅜ ⅜fiA╛Bכ♃⁸Ɽ≤⌂☻כ◔™⌂™≡╣↕ ≢⅝⌂™ ⌐│⁸

↓─Ɽ♃כfi≤⌂╢⁹ 

↓─ ⁸ ╩∕─╕╕ ⌐ ∆╢↓≤│≢⅝∏⁸ ⅜ ≤⌂╢⁹ 

│₈1.4.3 ⌐╟╢ ─ ₉  
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₈○ⱨ☿♇♩ה◒꜠☺♇♩ J-VER ⌐⅔↑╢ ●☻ ♦ⱨ◊ꜟ♩ ₉

─ ─╖╩ ≤∆╢⁹ 

⌂⅔⁸ESCO ⌐╟╢Ⱳ▬ꜝ ─╟℮⌐⁸ ⌐ ∆╢ ─

⅛╠ ╩ ↑≡™╢ ⌐ ╡⁸ ⌐⅔↑╢◄Ⱡꜟ◑כ ⅜ ⌐ ≢

⅝╢ ⌐│⁸ ⅛╠ CO2 ╩ ∆╢↓≤╙ ≢№╢⁹↓─ ─

─ ╛ ꜠ⱬꜟ─ │⁸2.1.1 2.1.4⌐ ∂╢⁹ 
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2.4   

 

Ᵽ▬○ⱴ☻│ ≢ ─ CO2╩ ∆╢√╘⁸ ⌐╟╢ CO2 │♀꜡≤

╖⌂∆↓≤⅜≢⅝╢⁹ 

√∞⇔⁸CO2 ╩ ∆╢ ≢│⁸Ᵽ▬○ⱴ☻ ⌐╟╢ ─ ⅜

≤⌂╢ ⅜№╢⁹ 

 

GJ t GJ/t  

 

Ᵽ▬○ⱴ☻  

‚ ♅♇ⱪהⱭ꜠♇♩ ─⸗♬♃ꜞfi◓  

₈2.1.1 ─ ₉⌐ ∏╢⁹ 

√∞⇔⁸♪ꜝ▬ⱬכ☻┼─ ⌐ ∆╢ ─ │₈ JIS Z 

7302-3:1999 2 ₉⌐╟╢╙─≤⇔⁸

∆╢ ─ ╩ ∆╢↓≤⁹ 

‚ Ᵽ▬○◄♃ⱡכꜟ ─⸗♬♃ꜞfi◓  

₈2.1.2 ⌐⅔↑╢ ─ ₉ │₈2.1.3 ⌐╟╢ ─ ₉

⌐ ∏╢⁹ 

‚ Ᵽ▬○●☻ ─⸗♬♃ꜞfi◓  

₈2.1.4 ─ ₉⌐ ∏╢⁹ 

 

 

│⁸ ─™∏╣⅛─ ≢ ∆╢⁹ ⇔⁸╟╡ ⌂♦ⱨ◊ꜟ♩ ⅜

↕╣≡™╢ ⁸ ⌐╟╢ ⅜№╢ │⁸∕╣⌐ ℮↓≤⅜≢⅝╢⁹ 

 
 

   

   
JIS Z 7302- 2:1999 

 
 

 
JIS K 2279:2003 

 
 

JIS K 2301:2008 

 
 

 и-7

 

 

 

JIS Z 7302:1999  ₈ ₉ 

JIS K 2279:2003  ₈ ┘ ┘ ⌐╟╢ ₉ 

JIS K 2301:2008  ₈ ●☻ ┘ ●☻ ה ₉ 
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│ ≤⇔≡⁸ ╩ ∆╢↓≤⅜ ╕⇔™⅜⁸ ⌐ ⇔√

⅜ │ ─™∏╣⅛≢⁸ ⅜ ⌂ ⌐│⁸ ─ ╩

∆╢↓≤⅜≢⅝╢⁹ 

 

   ×  

 

 

 и-7 ─  

  

 t  kl  Nm3  

1000  1000  1000  1 1  

100 1000  100 1000  100 1000  3 1  

100  100  100  6 1  

1 ─┌╠≈⅝⅜ ⅝™≤ ↕╣╢ ⌐│⁸ ⌐⅛⅛╦╠∏ ™

≢ ∆╢↓≤⅜ ╕⇔™⁹ 

2 ╩ ∆╢ ⌐│⁸ ─ ╩ ∆╢⁹ 

 

 и-7─ ╩ ╢ ≢⇔⅛ ≢⅝⌂⅛∫√ ⁸ ⇔√ ⌐⅔™

≡│∕─ ™ │ ─ ≢─ ⅜ ╘╠╣╢⁹√∞⇔∕─ ⁸

╩ ⌐ 30 ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

│ ⅜ ⌂ↄ⌂╢ ⁸∆⌂╦∟ ⌂ ⌐ ╦⌂↑╣┌⌂╠⌂™⁹

ⅎ┌⁸ ─ ≤⌂∫√ ─ ⅜ⱬכ☻ꜝ▬fi ╩ ∆╢√╘

─╙─≢№╣┌⁸╙≤≤⌂╢ ⌐ ⇔≡ 30 ─ⱴ▬♫☻ ╩ ™⁸ⱪ꜡☺▼◒♩

╩ ∆╢√╘─╙─≢№╣┌⁸ ⌐ 30 ─ⱪꜝ☻ ╩ ℮⁹ 
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⅜ ⌐ √⌂™ ─ ─  

 

Ᵽ▬○ⱴ☻ ╩ 300t ⇔≡⅔╡⁸Ᵽ▬○ⱴ☻─ ╩ⱬכ☻ꜝ▬fi

─ ⌐ ⁸≢☻כ◔╢™ ─ ⅜ ─ ╡≢№∫√≤∆╢⁹ 

 

     

GJ/t  16.0   18.0 

 

 

 

 и-7⌐╟╡⁸ │ 3ﬞ ⌐ 1 ⅜ ↕╣≡™╢⅜⁸4 6 │

⅜ ™√╘⁸∕─ ≢№╢ 1 3 ─  16.0 GJ/t  ⌐ 0.7 ╩ ↑√

 11.2 GJ/t  ≢ ∆╢⁹ 

⌐⇔≡ 7 9 ╙ ⅜ ™√╘⁸∕─ ≢№╢ 10 12 ─ 18.0

GJ/t  ⌐ 0.7 ╩ ↑√  12.6 GJ/t  ≢ ∆╢⁹ 

 

0.7 0.7 
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⌐⅔™≡ ⌐ ╦╢ ╩ ∫√≤⅝⁸ ∆╢

⌐ ∆╢ │⁸ ⌐ ─ ⌐ ℮╙─≤∆╢⁹ 

 

H=Cm 1-f(t) +Ca×f(t) 

H: kgCO2/kWh  

Cm kgCO2/kWh  

Ca kgCO2/kWh  

t ─  

f(t)=0 t=0 Ƃ1 tƂÐ  

 

⌐╟╢ ─ │⁸ ₁⌂ ⅜№╢≤ ⅎ╠╣╢⅜⁸f(t)⌐≈™≡

│⁸ ─ ─ ⅛╠⁸∕─ ⅜ ⌂╙─≤⌂╢╟℮ ∆╢↓≤≤⇔⁸

⌐ ∆ ─╙─╩ ∆╢⁹ 

 

0 ₡0֔t<M₢  

f(t)=  0.5₡M֔t<T₢ ┘ ─   

1₡T֔t₢  

 

 ↓↓≢⁸ 

M : ┘ ─ ┼ ∆╢  

T : ┼ ∆╢  

≢№╢⁹ 

β0֔M<T֔5 ─ ⌐⅔™≡⁸M,T ╩ ∆╢⁹ 

─ ⅜ 2008 2012 ─√╘⁸T֔5 ≤∆╢⁹ 

 

≢│⁸₈2.2 ⅛╠ ↕╣√ ─ ₉ ─ᵑ ᵕ─ ⅎ ╩ ╕

ⅎ⁸ ─ ≤⇔≡⁸₈○ⱨ☿♇♩ה◒꜠☺♇♩ J-VER ⌐⅔↑╢ ●☻

♦ⱨ◊ꜟ♩ ₉⌐ ∆ ╩ ∆╢↓≤≤∆╢⁹ 

╕√⁸ ─ ⌐╟╢ ─ ─ ⅜ ⌐ ↕╣╢⌐

│ ⅛⅛╢≤─ ⅛╠⁸T ─ │ ⅜ ⇔≡™╢2012 ╕≢─

─ ≢№╢2.5 ≤ ↄ↓≤≤⇔⁸T=2.5 ⁸M=1 ≤ ∆╢⁹ 
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 II-48 

 

 

 

 

Ver    ⌂  

1.0 2008/11/14 2010/5/9   

1. 1 2009/9/9 2010/10/4   

2.0 

2.1 

2010/3/8 2010/10/4   

2.2 2010/10/5 2011/6/25  ⅛╠ ↕╣√ ─ ⌐⅔↑╢

╩ ⁹ 

 ₈  ─ ⌐╟╡ ↕╣╢

─ ⌐≈™≡₉─ ╩ √⌐

⁹ 

 ₈ ─ ה ♦ⱨ◊ꜟ♩ ₉

╩⁸₈○ⱨ☿♇♩ה◒꜠☺♇♩ J-VER ⌐

⅔↑╢ ●☻ ♦ⱨ◊ꜟ♩ ₉≤

⇔≡ ⁹ 

2.3 2010/10/25 2011/09/24 и-7 ⸗♬♃ꜞfi◓Ɽ♃כfiC⌐≈™≡─ ╩ ⁹ 

ⱪ꜡☺▼◒♩ 500 ♩fi CO2

⌐≈™≡│⁸ ⌐ ⅜ ╘╠

√Ɽ♃כfi C │⁸ ─ ⅛↕ ╩

≤⇔√⁹ 

и-18 ⱪ꜡☺▼◒♩⌐≈™≡│⁸ ⌐╟╢

─ ╩ ≤∆╢ ⁹ 

2.4 2011/01/24 2011/12/21 и-7 Ɽ♃כfi C─ ⌐⅔↑╢ ─ ⁹ 

3.0 2011/04/21 Ί  ⌐⅔↑╢ ─ ⌐ ™⁸

╩ ⁹ 

3 1 

 

2012/01/18 

 

Ί 

 
и-34 

 

╛ ─ ─♃כ♦ ╩

∆╢╟℮ ⁹ 

и-18 

 

╩ ™√ │ ─ ⅜ ⌐

╘╠╣≡™╢⅛─╟℮⌐ ╖ ╣≡⇔╕℮ ⁸

₈1.4.3 ⌐╟╢ ─ ₉⌐ ⁹ 

 


