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ꜟꜝ♩כꜙ♬Ⱳfiכ◌⁸ ─ ⌐ ↑√ ╖│ ⌐ ⇔≡⅔╡⁸

╛ ⌐⅔™≡╙ ╩ ∆╢ ⅜ ⌐ ⇔≡™╕

∆⁹ ⁸▪fi⸗♬▪⁸ ⁸Ᵽ▬○ ⁸ ●☻≤™∫√ ⌂ ─

⅜ ↕╣╢ ≢⁸ │ ⌂⅔◄Ⱡꜟ◑כ ─ ╩ ℮ ≢№╡⁸∕─

─ ╩ ╠⅛⌐∆╢↓≤│ ╘≡ ⌂ ≤⌂∫≡™╕∆⁹ 

│⁸ ◄fi☺fi⌐ ∆╢ ⁸ ⁸ ╩

⌐ ⇔⁸ ─ ─ ⁸ ─ ה ─ ╖≤ ╖⁸

↕╠⌐│ ╡ ╗═⅝ ╩ ∆╢↓≤╩ ≤⇔≡™╕∆⁹ ⌐№√∫≡

│⁸ ⌂ ה ╩ ∂≡⁸ ↔≤─ ╩ ∆╢≤≤╙⌐⁸

╛ ה ─ ╩ ⇔╕⇔√⁹ 

 

◄fi☺fi│⁸◌כⱲfi♬ꜙכ♩ꜝꜟ─ ⌐ ↑≡⁸ ≤ ┬

⅛≈ ⌂ ≢№╡⁸ ╩ ╘⁸ ⁸ ⁸ ≤™∫√ ™

≢─ ⅜ ↕╣≡⅔╡⁸ ⅛╠⁸ ⌐ ≢∕─ ⅜

⇔≡™╢↓≤⅜ ⅛╡╕⇔√⁹↕╠⌐⁸ ◄fi☺fi│ ∏⇔╙ ≤

ה ╖ ↑∆╢╙─≢│⌂ↄ⁸Ɫ▬Ⱪꜞ♇♪ HEV ⁸ⱪꜝ◓▬fiⱢ▬Ⱪꜞ♇♪

PHEV ╛꜠fi☺◄◒☻♥fi♄כBEV ≤─ ⌂≥⌐╟╡⁸◄Ⱡꜟ◑כ◦☻♥ⱶ

─ ⌐ ∆╢ ⅜ ↕╣╕⇔√⁹ ≢│⁸ ●☻╛Ᵽ▬○

⅜ ╙ ⇔⁸ ╛▪fi⸗♬▪│ ⁸ⱷ♃ⱡכꜟ│ ⌂≥≢ ⅜

⇔≡™╕∆⁹ ≢⁸ ▬fiⱨꜝ─ ╛ ⁸ ⁸◖☻♩

⁸ ╛ ≤™∫√ ╙ ⇔⁸ ∞↑≢⌂ↄ ה

≤─ ╙ ≢∆⁹  

∕─ ≢ ▪♬⸗ⱦfi╛▪fiכ♃⁸│ ⌂≥ ⌐ ⌂ ≢ ╖

╩ ∟⁸ ה ≢ ╩ ≢⅝╢ ⅜№╡╕∆⁹ ⱦfiכ♃⌐

╩ ╗ ◄fi☺fi│ⱬכ꜡☻כ♪ ╛ ≤⇔≡ ─ ≤

╩ ⅎ╢ ≢№╡⁸ ◄fi☺fi│ ⌐≤∫≡ ≤⌂╢ ה ה

─ ⌐ ⌂ ≢№╢√╘⁸ ⌐⅔↑╢ ◄fi☺fi

│ ─ ⅛╠╙ ⌂ ≤ ⅎ╠╣╕∆⁹ 

∕─ ⁸ ─ ≢│⁸ ─ ×꜠◦ⱪ꜡◄fi☺fi⌐ ╦╢

⅜ ⌐│№╢╙──⁸ ⌂ ⅜ ⇔≡™╢≤╕≢│ ⅎ⌂

™ ≢№╢≤ ╠╣╕∆⁹ ─ ⅜ ⌐ ↑≡ ╩↕╠⌐

↕∑≡™ↄ√╘⌐│⁸ ⌐ ∆╢ ╙ ≤ ⅎ╠╣╕

∆⁹  

↕╠⌐⁸ │↓╣╠─ ⌐⅔™≡₈ × × ₉╩ ⌐⁸

ה ה ≤ ⇔√ ╩ ∆╢≤≤╙⌐⁸ ⁸ ⌐

╛ ≢─ ╙ ≤ ⅎ╠╣╕∆⁹  

⅜⁸ ⁸ ⁸ ⌐⅔↑╢ ╛ ─ ⌐

∆╢≤≤╙⌐⁸ ⅜ ⌂ ─ ≢ ╩ ╘⁸ ⌂ ─



⌐ ∆╢ ≤⌂╢↓≤╩ ⇔╕∆⁹ 

⌐⁸ ─ ⌐№√╡ ⌂ ה ╩ ™√∞™√

─ ⁸ⱥ▪ꜞfi◓⌂≥⌐↔ ™√∞™√ ⌐ ↄ ⇔ →╕∆⁹ 

 

7 ◄fi☺fi  

▪♪Ᵽ▬◙ꜞכⱲכ♪  
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 1   

 1   

⅛╠ ╩ ⇔⁸ ה ╩ ╕ⅎ√ ─

ה ╩ ∆╢↓≤│⁸ ⌐⅔↑╢ ─ ╛ ⅛≈

⌂ ⌂≥─√╘─ ─ ⁸ ⁸ ─ ─ ╩

∆╢ ≢ ≢№╢⁹ 

╕√⁸ ⁸╦⅜ ─ ⅜ ⌐ ⇔≡™ↄ√╘⌐│⁸ ─ ⅜

≢№╡⁸∕─√╘⌐│⁸ ╛ ה ⌂≥─ ⁸

╩ ⇔≡™ↄ ⅜№╢⁹ │↓╣╠ ⌂≥─ ⁸

─ ╣≢№╡⁸ ⁸ ─ ╩ ⇔≡™ↄ ≢╙ ⌂╙

─≢№╢⁹ 

ꜟꜝ♩כꜙ♬Ⱳfiכ◌ ⌐ ↑≡ ₁⌂ ⅜ ╘╠╣≡™╢≤↓╤≢№╡⁸

CO2 ─ ⌂ ≢№╢ ה ─ ≢№

╢◄fi☺fi ⌐⅔™≡⁸ ╩ ∆╢ ⅜ ╘╠╣≡™

╢⁹  

≢│⁸↓╣╕≢ ─ ⅎ┌⁸HEV⁸PHEV⁸BEV⁸FCEV 1

╩↑╪ ⇔≡™√ ⅜⁸2035 ─◄fi☺fi ─

╩ ∆╢ ╩⁸2025 12 ⌐ ╠⅛⌐⇔√⁹↓╣⌐╟╡⁸Ɫ▬Ⱪꜞ♇

♪ ╛ ◄fi☺fi ─ ⅜↕╠⌐ ∆╢ ⅜ ╕∫≡™╢⁹╕

√⁸ ≢│ ⌂ ●☻⅜ ↕╣≡⅔╡⁸↕╠⌐⁸ ⅔╟┘▪fi

⸗♬▪─ ⌐ ↑√ ⅜ ╪≢™╢⁹  

╕√⁸ ≢│ ─ LNG ─ ⌐ ↑≡⁸ ⅔╟┘▪fi

⸗♬▪╩ ─ⱦfi◄fi☺fiכ♃☻●╢∆ ⅜ ╪≢™╢⁹ 

↓─╟℮⌂ ─╙≤⁸ ╩ ™√ ⱦfiכ♃☻● ╗

╩ꜟꜝ♩כꜙ♬Ⱳfiכ◌╡╟⌐ ∆╢₈ ◄fi☺fi₉⌐ ∆╢

─ ⁸ ─ ⁸ ─ ⌂≥⌐≈™≡ ∆╢ ⅜№╢⁹  

 

≢│⁸ ◄fi☺fi⌐ ╢ ⌐ ∆╢ ⁸ ⁸

⌂≥─ ─ ⌐≈™≡⁸ ה ∆╢⁹  

∕⇔≡⁸ ─ ⌐ ≠™≡⁸ 

╢↑⅔⌐ⱴכ♥  ─ ⁸ ╩ ╗ ╩

╠⅛⌐∆╢↓≤⁸ 

╢↑⅔⌐ⱴכ♥  ⅔╟┘ ─ ⁸ ╩ ╠⅛⌐∆

╢↓≤⁸ 

≡™⅔⌐ⱴכ♥  ה ⅜ ╡ ╗═⅝ ╩ ⇔⁸

─ ה╖ ╖⌐≈™≡ ╩ ℮↓≤⁸  

╩ ≤∆╢⁹ 

 
1 HEV Hybrid Electric Vehicle Ɫ▬Ⱪꜞ♇♪  

PHEV Plug -in Hybrid Electric Vehicle ⱪꜝ◓▬fiⱢ▬Ⱪꜞ♇♪  

BEV Battery Electric Vehicle ⁹ ⌐ EV ≤╙ ℮⁹  

FCEV Fuel Cell Electric Vehicle ⁹ ⌐ FCV ≤╙ ℮⁹  
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 2   

1.  

⌐⅔™≡⁸ ◄fi☺fi≤│⁸ ⁸▪fi⸗♬▪⁸ e-

Fuel ⁸Ᵽ▬○ ⁸ ●☻⌂≥─ ╩ ™√ ╩ ∆⁹√∞

ⱦfi─℮∟⁸כ♃☻●⁸⇔ ●☻ ⅝─ │ⱦfiכ♃ ╕⌂™⁹╕√⁸

꜡◔♇♩◄fi☺fi╙ ≤∆╢⁹ 

 

( 1 )  

≤│⁸ ⅛╠ ╦╣≡⅝√ ─ ●♁ꜞfi⁸

⁸ ⁸ ⌂≥ ⌐ ⇔≡⁸ CO2 ⁸ⱷ♃fi CH 4 ⁸

N 2O ≤™∫√ GHG ●☻ ─ ╩ ∆ ≢№╢⁹

≤ ⌐ ↕╣╢⁹╕√⁸ ─ ≢│⌂™⅜⁸Dual Fuel

≤™℮ ╙№╢⁹ 

ᵑ   

⌂ ≤⇔≡│⁸ ●☻⁸ ⁸▪fi⸗♬▪⁸ ●☻⅜№

╢⁹↓╣╠│ ≢ ≢№╢⅜⁸ ≤⇔≡ ⁸ ∆╢√╘⌐

№╢™│ ⌐⇔≡ ●☻≤⇔≡ ∆╢ ╙№╢⁹ 

⌂ ●☻ ≤⇔≡│⁸LNG ●☻ ⁸LPG ●

☻ ⌂≥⅜№╢⁹╕√⁸ ⌐⌂∫≡ ≤⇔≡ ╩ ╘≡™╢

╛▪fi⸗♬▪╙⁸ ≢№╢⅜ ⇔≡ ⁸ ⁸ ↕╣╢ ⅜№

╢⁹  

ᵒ   

─ ≤⇔≡│⁸Ᵽ▬○ ≤⇔≡Ᵽ▬○ⱷ♃ⱡ⁸ꜟכⱣ▬

ꜟ♀כ▫♦○ ⁸e-Fuel ⌂≥⅜№╢⁹╕√⁸▪fi⸗♬▪╩ ─╕╕◄fi☺

fi⌐ ∆╢ │ ≤ ⅎ╢⁹  

SAF Sustainable Aviation Fuel ⌂ ╙ ⌂

2≢№╢⅜⁸↓╣│ ─◄fi☺fi≢ ∆╢↓≤╩ ≤⇔≡ ↕╣√

⌂─≢⁸◄fi☺fi ≢ ⌐ ∆╢╟℮⌂ ╛ │ ─ ≢№

╢⁹╟∫≡⁸ ≢│ SAF │ ─ ≤│⇔⌂⅛∫√⁹  

↓─ ⌐⁸●♁ꜞfi№╢™│♦▫כ♀ꜟ ⌐ ─ ╩≤⌂ꜟכ◖ꜟ▪≢

⇔√ ╙№╢⁹ │ ♃fi◒⌐ ╣╢ ≢∆≢⌐ ↕

╣≡⁸ ≈─ ≤⇔≡ ╦╣╢⁹ 

ᵓ  Dual Fuel  

≥℮⇔⁸№╢™│ ≤ ╩ ⌐ ∂≡ ™ ↑

╢◄fi☺fi ≢№╢⁹ ⌂ ≤⇔≡│ ⅜ →╠╣╢⁹ᵑ

╩ ≤∆╢⅜⁸ ─ ╩ ↑╠╣⌂™ ╙ ⌂ↄ⌂™─

≢⁸∕─≤⅝│ ╩ ℮⁸ᵒ ⁸ ⌂≥ ⌐╟∫≡

 
2 SAF │⁸ASTM -D7566 ≢ ↕╣≡™╢≤⅔╡⁸8 ─ ─ ≢№╢⁹SAF ⌐ ╕

╣╢ ₁─ │⁸ ≤⇔≡ ⌐ ╕╣≡™╢⅜⁸SAF ≤™℮ ╡≢│

≤⇔≡™⌂™⁹  
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│⁸ ≢─ ⅜ ⇔™ ⅜№╡⁸∕─≤⅝│ ╩ ℮⁸ᵓ

⌐ ⁸▪fi⸗♬▪ ─ ─ ↕╩ ℮√╘ ⌐ ─

ꜟ♀כ▫♦ ⌂≥ ╩ ℮ Ɽ▬꜡♇♩ ⁸ᵔ ─ ─

↕╩ ℮√╘⌐ ─ ╩ ℮ ⁹ 

 

( 2 ) ◄fi☺fi  

≢ ╡ ℮₈◄fi☺fi₉│ ≢№╡⁸ ⁸ ≢₈◄fi

☺fi₉≤ ∆ │⁸ ⌐ ╠⌂™ ╡ ╩ ∆⁹↓↓≢™℮₈

ⱦfiכ♃⁸│⌐₉ ⱦfiכ♃☻● ⁸꜠◦ⱪ꜡◄fi☺fi⁸꜡כꜞ♃כ◄fi☺fi⁸

Ⱨ☻♩fi◄fi☺fi⁸⅔╟┘↓╣╠⌐ ↕╣⌂™ ⌂ ⅜ ╕╣

╢⁹  

ⱦfiכ♃ turbine ≤│⁸ ה ה ─≤⌂☻●ה ─◄Ⱡꜟ◑⁸╩כ

Ⱪ꜠כ♪ ╩ ↕∑╢↓≤≢ ⌂ ◄Ⱡꜟ◑כ ⌐ ⅎ╢

╩ ∆⅜⁸ ≢│ ⌐ ╠⌂™ ⱦfiכ♃☻●⁸│╡ ≤⇔≡

●☻╩ ⱦfiכ♃╢∆ ╩ ∆⁹ ≢│☺▼♇♩◄fi☺fi≤╙ ┌

╣╢⁹╕√⁸ ⌐ ↕╣√☺▼♇♩◄fi☺fi╩ ≥ⱦfiכ♃☻●─

⇔≡ ℮ ╙№╢ ₈ ℮™≥≤⌂ⱦfi₉כ♃ ⁹☺▼♇♩◄fi☺fi⌐ⱪ

꜡Ɑꜝ╩ Ⱳⱪ꜡♇ⱪ₉╙⁸כ♃₈⌂℮╟√↑ ⌐ⱦfiכ♃☻●│≢ ╘

╢⁹ꜝⱶ☺▼♇♩│ ─ ≢№╢⅜⁸ ⅜╒╓ ⌐ ╠╣╢↓≤

⅛╠⁸ ≢│ ≤∆╢⁹ 

LNG ≢ ↕╣╢ LNG │ⱦfiכ♃ ╢№≢ⱦfiכ♃☻●⌂

⅜⁸∆≢⌐ ↕╣√ ≢№╡⁸╗⇔╤ ╩ ⇔≡ ⱦfi╛▪fiכ♃

≢ⱦfiכ♃▪♬⸗ ⅝ ⅎ╢═⅝ ≢№╢↓≤⅛╠⁸ ≢│ ≤∆

╢⁹  

꜠◦ⱪ꜡◄fi☺fi ⁸₈꜠◦ⱪ꜡₉≤ ∆╢ │↕╠⌐⁸ ≤ ─

●☻╩ ⇔≡ ≢ ∆╢●♁ꜞfi ≤⁸ ╩ ⇔≡ ⌐⌂∫√≤

↓╤⌐ ╩ ⅝ ╪≢ ꜟ♀כ▫♦╢∑↕ ⌐ ↕╣╢3⁹  

꜡◔♇♩◄fi☺fi╙ ─ ⌐⌂╢⅜⁸ ⅜ ╠╣╢─≢ ≢│

≤∆╢⁹ 

 

 3   

─ ≤∆╢ ─ ⌂ ╩  1-1 ⌐ ∆⁹↓↓≢│

◄fi☺fi─▬ⱷכ☺ ╩ ⌐⁸ ─ ╩ 5 ≈─ ╡

≢ ∆╢ ╩ ⇔≡™╢⁹ 

⅛╠ ╡⌐⁸ 

≤∆╢◄fi☺fi⅔╟┘ ≤∆╢◄fi☺fi─ ⌂ ╩

⇔≡™╢⁹╕√⁸ │⁸◄fi☺fi ⌐ ⌐ ╘╢ ☻◦ה

♥ⱶ╩ ⇔≡™╢⁹ 

 
3 IPC International Patent Classification ─ ≢│∕╣∙╣₈

₉⁸₈ ₉≤ ↕╣╢⁹  



 

- 4 - 

 

 
 

 
 

 
 

 
 

 
 

≤∆╢₈ ₉─ ╩ ⇔≡™╢⁹↓╣╠─ ╩

∆╢◄fi☺fi⅜⁸₈ ◄fi☺fi₉─ ≢№╢⅜⁸ ≢│⌂

™⁹ ─◄fi☺fi∕─╕╕≢ ⅎ╢ ╙ №╡⁸∕─ │ ◄fi

☺fi╩₈ ◄fi☺fi₉⌐ │⇔⌂™⁹  

◄fi☺fi│ ₁⌂ ≢ ↕╣⁸ ⌐╟∫≡◄fi☺fi⌐ ∆╢

╙ ╦╡⁸└™≡│ ↕╣╢◄fi☺fi─ ╙ ╦∫≡ↄ╢⁹↓↓≢│⁸◄fi

☺fi⅜ ↕╣╢ ⌂ ╩ ⇔≡™╢⁹  

↓↓≢│⁸ ╩ ℮√╘─ ⁸ ◄fi☺fi≢│ ≢⅝∏⁸

№╢™│ ─◄fi☺fi╛ ─ ⌐╟╢ ⅜ ╘╠╣╢ ╩ →≡™

╢⁹↓╣╠─ ≤∕─ ↓∕₈ ◄fi☺fi₉─ ≤╙ ℮═⅝

≢№╢⁹ 

╩ ℮√╘─ ⌐ ∆╢◄fi☺fi ⱶ♥☻◦ה

╩ ╗ ≢─ ─ ╩ ⇔≡™╢⁹↓↓≢ ⌐⇔≡™╢─│№ↄ╕≢╙

◄fi☺fi ≢─ ≢№╡⁸ ─ ≢─ ╛ ⌐╟╢ │

─ ≢№╢⁹ 
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 1-1  

 

 

 

 

ˢ :ϹІЌ˔Ррˣ 

˙ ˙ 

ʾṓ ˢ ʺϯрЯИϯ ˣ 
ʾׁ ˢe-FuelʺНϱϷДϰ˔Љи ˣ 
ʾ₤› ˢϹЊзр˷НϱϷϵЌЛ˔иʺϯрЯИϯ˷ ˣ 
ʾ ˢDual-fuelx 

˙ ˙ 

 ֫  ▀Ộ  

ʾ ˢὉ ᾛʺꜛᴪ ˣ 
ʾ֫ ˢ ʺכּ ἷ ʺכּ ʺ‚Ἃ ˣ 
ʾ▀ỘˢῬ⌠Ṑᵣʺ Ṑᵣʾὺ Ṑᵣ ˣ 
ʾ ˢ ἷὀ ṐṀʺЀ˔ЅϴКй˔ЄдргИАЕ ˣ 

˙Ἱ꜠˙ 

ʾйЄФкϵрЅр 
ʾ ἷϵрЅрˢЌ˔Ррˣ 
ʾк˔Ќз˔ϵрЅр 
ʾꜛ СІЕрϵрЅр 
ʾᵠ ἷˢйЕкТϰАЕˣ Ṑḩ 
 

ʾϵрЅр  

йЄФк Ќ˔Рр к˔Ќз˔ ꜛ СІЕр ᵰ Ṑḩ 

Я˔Ќ˔ 

кϾАЕϵрЅр 

ʾ ЄІГЭ ḗ♪ʾ ῈὉ 

 Ќрϼ∏כּ

ˢDay-Tankx 

Ὁ 

ϵрЅр  

ϹІ  

Ẋṓ 

ṓ 

ᶪὉ ẀὉ 

ʾs ẊṓὉˣʿ χ ᴂʺ₤›ṓἹ χΩ ᴟ 
ʾs Ὁˣʿ ‰ӊ ᴂʺ ָ ♁ 
ʾs ϹІ ʾ ṓὉˣʿ ϹІ ├ˢNOx̋PM̋ COχ ᾚˣ̋
Ӱ χ  
ʾs ᶪὉˣʿ ʺ῟ ΰ ˢ ṍ Ẇ ρ῟ χ ˣ 
ʾs ẀὉˣʿ Ḛ ʿ‰ᴛ τ ᴂβϥ ẀʺӰ ♁ 
ʾs ḗ♪ʾ ῈὉ  xʿECU s ◓ ῈгИАЕˣ̋ ЈрЂʾϯϼЎвϵ
˔Ќχ‰ ᴟʺꜛ ЄІГЭ Њ̋ТЕϳϴϯ ῈχΩ ᴟ 

˙ᴿ ˙ 

ϹІ 
ḕẽ ᴻ 

ϵрЅр  
Ẇ  

ӗ  

ЀІЕʾὊↄ  Ὲʾ ◓ᴟ 

LCA Ἃ ʾὖ ᴟ 

ϹІ  ϵКиϻ˔ 
ϱрТж 

ʾ ϹІʾḕẽ ᴻ 
ʾ ϒχ ᴂ 
ʾϵрЅр ʾ Ẇ  
ʾӗ  
ʾЀІЕʾὊↄ  
ʾ Ὲʾ ◓ᴟ 
 

˙ᵔὨ├˙ 

ʾ ϹІʾḕẽ ᴻ ├ˢ‰ χ ʺ ῈτϢϥ
ᴟʺ◐ Ⱳʾ ᴛⱲχ ˣ 

ʾ ᴂṪ ( ᴲ◦כṪ ʺ בּ ῈχΩ ᴟʺἋ ΣϢό
Ṇ Ὲ) 
ʾ ʾ Ẇ ếᴟṪ ˢ ʾ῟ ΰ Ṫ ʺЛАϺрϽ
ὓʺ ʾ ∙ χ⅜ ˣ 
ʾӗ ὓʾ Ὲˢ‰ӊ ᴂ  ὓʺ ָᾁ ʾ ♁Ṫ ʺ

ϹІ ᴂ ὓˣ 
ʾὊↄ ᵠ ˢ ЀІЕ ᾚʺϵрЅр  χḛ ᴟʾẶ ᴟʺ
йЕкТϰАЕḛ ᴟṪ ˣ 
ʾ ◓ Ὲ‰ ᴟˢECU χ ᴂᴟʺЈрЂἪχ‰ ᴟʺ
ЊТЕϳϴϯ ῈχΩ ᴟˣ 

ḕẽ ᴻ ├ ᴂṪ  ếᴟṪ
Ṫ  

ӗ ὓ 

Ὂↄ ᵠ  ◓ Ὲ‰ ᴟ 

ϱрТж ЂФжϱЎϴ˔р ᴟʾ ᴟ 

χ Υ₈ᵕχ Ṫ χ ₰ Ӥ 

 

ᵓϒχӱ“τΰΪθϵрЅрṪזּ  
ˢϸ˔ЩрИв˔Ежи ϒχ ᴂˣ 

 

 

ϵрЅр 
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 4   

1.  

╩ ⅛≈ ⌐ ∆╢√╘─ ╩ ⇔⁸₈

₉≤⇔≡ ╡╕≤╘⁸ ⅔╟┘ ─ ⌐⅔™

≡ ⇔√⁹ ⌐ ™√ │⁸5 ─ ⁸34 ─ ⁸135 ─

⅛╠⌂╢⁹ 

│⁸ ◄fi☺fi ─ ⌂ ╩ ∆╢√╘⁸  1-1 ⌐

∆╟℮⌂ ≤⇔√⁹↓↓≢⁸ ─ │⁸◄fi☺fi B ×

C ─ⱴ♩ꜞ◒☻≢ ⇔⁸↕╠⌐⁸ ≤ A ⁸ D ⅔╟┘

E ⅛╠⌂╢ⱴ♩ꜞ◒☻≢ ╩ ∆╢↓≤╩ ⇔≡™╢⁹  

 

 1-1 ─  

 

 
  

A   
 

B  
 

  

C   
 

D    

E   
 

 

↕╠⌐⁸ A E ⌐ ⇔⁸ ה ─ ╩ ∆╢↓≤

≢⁸ ─ ⌐ ∂√ ⌂ ╩ ⌐∆╢⁹ ╕≢ ╘√ ─

╩  1-2  1-4 ⌐ ∆⁹ 

 

2. ─  

│⁸ ⌐╟╡ ↕╣√ ╩ ⅜ ╖ ╖⁸ ₁⌐ ∆

╢ ╩ ⇔√⁹ ⌐ √╡⁸ ╩ꜟכꜟ─ ⇔√⁹ 

 ⅔╟┘ ⌐│⁸ A E ─∕╣∙╣─ ⅛╠⁸ ⌂ↄ≤╙ ≈

─ ╩ ∆╢⁹ 

 ≈─ ─ ≢ ─ ╩ ∆╢↓≤│ ⌂™⁹↓─ ⁸

∆╢ │ ≈─ ⌐ ⇔≡╙⁸ ─ ⌐ ╠┌∫≡™≡╙

╦⌂™⁹ 

 ⌐ ∆╢ ⌂ ⅜⌂™ │⁸ ─₈

₉№╢™│₈∕─ ₉≤™℮ ╩ ∆╢⁹ 

 ↓↓≢₈ ₉│⁸ ⌂ №╢™│⁸ ⁸ ⌐ ⅜⌂™

↓≤╩ ∆╢⁹ ⅎ┌⁸ ◄fi☺fi─ ⌂≥⁹ 

 ─₈∕─ ₉│⁸ ⅜ ⌂ №╢™│⁸ ⁸ ⁸

⁸ ╩ →≡™╢⅜⁸ ∆╢ ⅜ ⌐⌂™

⌐ ∆╢⁹ 
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 1-2  

 

  

A0101

A0102

A0103

A0104

A0108

A0199
A0101 0104

A0201 ICE e-Fuel HEV

A0202 HDV CO

A0203

A0204 FC

A0205 SAF Sustainable Aviation Fuel ICE

A0206
ICE RTG

A0207

A0208

A0299
A0201 0207

A0301

A0302
ICE

A0303
ICE

A0304

A0305

A0306
e-Fuel

ICE

A0308

A0399
A0301 0306

A0401
ICE

A0402
e-Fuel

A0403
ENE-FARM

ICE Micro gas turbine

A0408

A0499
A0401 0403

A08 A0808

A09 A0999
A01 04

B01 B0101

B0201
ICE e-Fuel

B0202

B0203

B03 B0301

B04 B0401

B05 B0501
ICE e-Fuel

B08 B0808

B09 B0999
B01 04

C0101
LNG CNG e- ICE

C0102 CO

C0103
NOx

C0104 Oxy-Hydrogen

C0108

C0199 C0101 0104

B

A

A01

A02

A03

A04

B02

C01

C
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 1-3  

 

  

C0201
ICE

C0202

C0203
1-

C0204

C0205 e-Fuel
CO H

C0206
FAME ,

ICE HVO

C0207 DME

C0208

C0299
C0201 0207 SAF

Sustainable Aviation Fuel)

C03 C0301 ×

E10 E85

C0302 ×

C0303 × ICE

C0304 LPG× CNG
LPG CNG

C0305 ×

C0306 ×

C0307 ×

C0308

C0399
C0301 0307 e-fuel

× × FAME

C0401 Dual Fuel

C0402
100 0

0 100

C08 C0808

C09 C0999 C01 04

D0101 NOx

D0102 PM PN
PM PN

D0103 CO2 20 CO2

D0104

D0199 D0101 0104

D02 D0201

D0301

D0302

D0303

D0399
D0301 0303

D0401

D0402

D0403

D0404

D0405

D0406

D0407

D0499 D0401 0407

D0501

D0502

D0503

D0599 D0501 0503

C02

C04
Dual-fuel

D01

D03

D04

D05

C

D



 

- 9 - 

 

 
 

 
 

 
 

 
 

 

 

 1-4  

 

  

D0601
D0401

D0602

D0699 D0601 0602

D09 D0999 D01 06

E0101

E0199

E0201

E0202
EGR

EGR EGR EGR

HLA

E0203

E0204

E0205

E0206

E0207
GPF DPF

E0299 E0201 0207

E0301

E0302

E0303

E0304

E0399 E0301 0304

E0401

E0402

E0403

E0404

E0405
DPF

E0406 E0206

E0407 E0207

E0408

E0499 E0401 0408

E0501

E0502

E0503

E0504

E0505
SCR

E0599 E0501 0505

E0601

E0602 EGR

E0603

E0699 E0601 0603

E0701

E0702

E0703

E0704

E0705

E0706
E0701 0706

AI

E0799 E0701 0706

E09 E0999 E01 07

D

E06

E07

E

E03

E04

E05

D06

E01

E02
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3. ─ ⌐ ∆╢  

( 1 ) ◄fi☺fi─  

≢│◄fi☺fi─ ◦☻♥ⱶ ⁸ ⁸ ⁸ ⁸

╙ ≤∆╢⁹ │ ♃fi◒╩ ≡⅛╠◄fi☺fi⌐ ╢

≢№╡⁸ ≤⇔≡ ♃fi◒│ ╘⌂™⁹√∞⇔⁸ ♃fi◒⅜ ⌐

⌂ ╩ √∆ ⅎ┌ ⇔≡ ●☻╩ ●☻ ה ∆╢⁸⌂

≥ │ ≤∆╢⁹  

( 2 ) ─  

│◄fi☺fi⅜ ≢№╢√╘⁸ ─ ה ⁸ ⁸

⁸ ⁸ ♃fi◒╕≢ ⌐ ∆╢ │ ⱡ▬☼ ≤∆

╢⁹  

( 3 ) ─  

─ │⁸₈ ╩ ∆╢₉◄fi☺fi≢№╢√╘⁸ ╩

⇔⌂™₈ ─ ₉│ ≤⇔≡ⱡ▬☼≢№╢⁹√∞⇔⁸꜠▪◔כ☻≤ ╦

╣╢⅜⁸₈ ₉≤ ⇔≈≈⁸ ⌂ ⌐ ─⌂™ ⅜№╣┌

₈ ─ ₉╩ ∆╢⁹ 

( 4 )  

( 1 )⌐ ⅎ≡⁸ ╩ ╗ ─ ╩ ╡ ⅎ╢ Dual 

Fuel ⁸№╢™│ ∆╢╟℮⌂ │ ─╙─⌂─≢⁸ ≤

∆╢⁹  

( 5 ) ◦☻♥ⱶ 

─◄fi☺fi╛ ╩ ╖ ╦∑√◦☻♥ⱶ─ │⁸◄fi☺fi ─

╩ ╪≢™⌂↑╣┌ⱡ▬☼≤∆╢⁹ 

( 6 ) ≤ Dual Fuel  

│⁸ ─ ╩⁸ ╠⅛─ ⌂ №╢™│ ⌐ ∂

≡ ⌐ ∆╢ ╩™℮⁹ │ ≤⇔≡⁸ ⇔√ ≢ ≈─

♃fi◒⌐ ↕╣⁸ ≈─ ╩ ∫≡◄fi☺fi⌐ ↕╣╢⁹ ⅎ

┌⁸ ⇔√ ╩ ≈─ ≤⇔≡ ⇔√╙─ ●♁ꜞfi×Ᵽ▬○◄♃

ⱡכꜟ─ E10⁸E85⁸ ─ SAF ⌂≥⁹ 

Dual Fuel │⁸ ─ ╩ ™ ↑╢ ≢⁸ ≤⇔≡⁸∕╣∙╣─

↔≤⌐♃fi◒≤ ╩ ≈⁹ ⅎ┌ ⁸Ɽ▬꜡♇♩ ⁸ ╛

─╖ ╩ ⁸ ⅜ ≢⅝⌂™ ⌐ ≢Ᵽ♇

◒▪♇ⱪ⁸⌂≥⁹ 

( 7 ) ●☻ 

LNG ●☻ ╛ LPG ●☻ │ ≢│ ≢№╢⅜⁸

╛ ─ ≢ ↕╣√╙─⁹ ≤⇔≡ ♃fi◒⌐ ה ↕╣╢

⅜⁸◄fi☺fi⌐ ↕╣╢≤⅝│ ●☻ ↕╣≡™╢─≢⁸ ≤⇔≡│

₈ ₉⌐ ∆╢⁹ ●☻╩ ─╕╕≢◄fi☺fi⌐ ∆╢─≢№╣

┌ ≢№╡⁸ ₈ ₉─ ⌐ ⌂ ⅜⌂™ │⁸₈∕─

─ ₉╩ ∆╢⁹  
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( 8 ) ─  

LNG ─ │ⱷ♃fi≢№╡⁸e-ⱷ♃fi╛Ᵽ▬○ⱷ♃fi╙ ≢№╢⁹◄fi☺

fi ⅛╠ ╢≤⁸ⱷ♃fi⌐ ™│⌂™─≢⁸ ≈─ ⌐╕≤╘√⁹√∞

⇔⁸e-ⱷ♃fi╛Ᵽ▬○ⱷ♃fi⌐ ─ ⅎ┌⁸ ╛ ⱪ꜡☿☻⌐

∆╢ ╛ ⌐╟╢ ╩ ∆╢ ≢№╣┌⁸₈∕─ ─

№╢™│ ₉≤∆╢⁹  

( 9 )  

─ ⁸ │ ⅛╠ ⁸ ╕≢╩ ╗4⁹╟∫≡⁸

⌐₈ ₉≤№╢ ⌐│⁸ ≤⇔≡│ A02₈ ₉─ ⅛╠⁸

A0201₈ ה ₉⁸A0202₈ HDV ₉⅔╟┘⁸A0204₈

₉─ 3 ≈─ ╩ ∆╢⁹  

≢│ ─ ≢₈ ₉≤ ∆╢ ╙ ™⅜⁸ ⌐ ∫≡

╩ ⇔√ ⁸ ─ ⁸A0204₈ ₉⅜ ↕╣≡™╢ ╣

⅜№╢⁹╕√⁸ ─ vehicle │╟╡ ↄ₈ ╡ ₉─ ≢№╢⅜5⁸ ⌐

∆≤⅝⌐│⇔┌⇔┌₈ ₉≤↕╣╢√╘⁸ ⌐ A0204₈ ₉─

⌐≈⌂⅜∫≡™╢ ╣⅜№╢⁹ 

∕↓≢⁸A0204₈ ₉╩ ↕╣√ ─ ≢⁸ ⌐₈ ₉⌐ ⇔

≡™╢Ɽ♥fi♩ⱨ□Ⱶꜞ6כ─ ╩♅▼♇◒∆╢≤⁸ ─≤⅔╡≤⌂∫√⁹ 

 

    

A0204  279 991 1,270 

 18 147 165 

╩ ∆╢ ─  A0204 AND (ᵑORᵒ ) 

ᵑ ♪כ꞉כ◐   railway, railcar, train, locomotive (OR)  

ᵒ  IPC B61C 5/00 ♦▫כ♀ꜟ⌂≥  

 

≢ ╠⅛⌐ ≤ ⅎ╠╣╢─│ 18 7% ⁸ ≢

147 15% ⁸ ≢ 1,270 165 13% ⌂─≢⁸A0204₈ ₉│

↕╣≡™╢ ⅜№╢⁹ 

√∞⇔⁸ ─ ╩ ≤⇔≡ ⌐ ∆╢ ◄

fi☺fi─ ╙ ≡™╢↓≤│ ™⌂™⁹ 

  

 
4 ⌐╟╢₈ ₉≤│⁸ ⁸ ⁸ ⌂≥ כꜞ꜡♩┘╟⅔

Ᵽ☻≢№╢ ⁹ ⁸ ≢│ ≢№╢₈ ⌐ ∆╢

─ ╩ ╘╢ ₉─ ≢₈ ₉≤│⁸ ⁸ ⁸ ⅔╟┘ ≢№∫≡⁸

─ ⌐ ∆╢╙─⁸≤ ↕╣≡™╢ ⁹  

5 √∞⇔⁸₈ ₉─ ≢ ╦╣╢↓≤╙ ™⁹ ⌐₈ ₉≤ ⇔√™ │⁸motor 

vehicle⁸passenger vehicle⁸ road vehicle ⌂≥≤™℮⁹  
6 ≈─ ⅜№╢ ┼ ↕╣√ ⌐⁸∕─ ╩ ⌐ ╩ ⇔≡ ─ ─ ה

⌐ ↕╣√₈ ─ ⅛╠ ⱪ₉─↓≤⁹כꜟ◓╢  
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 2   

 1  ◄fi☺fi─ ה ─ ≤  

◄fi☺fi│⁸ ≢│◄fi☺fi─ ─ ╩ ╘╢⌐≤≥╕∫

≡™╢╙──⁸ ꜟꜝ♩כꜙ♬Ⱳfiכ◌⌂ ⌐ ↑√ ╡ ╖╩ ⌐⁸

⅝ↄ ⇔≡™ↄ↓≤⅜ ╕╣≡™╢⁹  

 

1.  

( 1 ) ™╠╣╢  

≢ ™╠╣╢ ⌂ ≤⇔≡│⁸ ─◄fi☺fi⌐

⌐ ↕∑╢↓≤⅜ ⌂ e-Fuel⁸Ᵽ▬○ Ᵽ▬○◄♃ⱡכꜟ╛Ᵽ▬○♦▫

ꜟ♀כ ⌂≥ ⅜╕∏ →╠╣╢⁹⇔⅛⇔⌂⅜╠⁸ ╛ ─ ─

√╘⌐│⁸↓╣╠─ ⌐ ↕╣√◄fi☺fi─ ⅜ ╘╠╣≡™╢⁹⌂

⅔⁸ ≢│⁸SAF ≤ ↕╣╢Ᵽ▬○ ⁸ Ᵽ▬○ ─ ╩

≤ ⇔≡ ∆╢╟℮⌐⌂∫≡™╢⅜⁸SAF │ ─◄fi☺fi≢

∆╢ ≢№╢↓≤⅛╠ ◄fi☺fi─ ⌐│ ⇔⌂™≤ ⅎ╠╣

╢⁹  

╕√⁸ ⌐ ⌐ ™╠╣╢ⱷ♃ⱡ⁸ꜟכ ●☻⌐≈™≡│⁸ ─◄fi☺

fi─ ⁸╕√│ ≤─ ≢ ─◄fi☺fi⌐ ≤↕╣╢↓≤╙

№╢⅜⁸↓╣╠─ ⌐ ⇔√ ◄fi☺fi─ ╙ ╘╠╣≡™╢⁹▪fi⸗

♬▪⁸ ⌐≈™≡│⁸ ⇔√ ─◄fi☺fi─ ⅜ ╘╠╣╢⅜⁸ │

⁸ ⁸ ─ ⇔↕⁸ │ ה ⁸ ⁸◖☻♩⅜

⌂ ≤⇔≡ →╠╣╢⁹  

 

( 2 ) ≤  

≢ ™╠╣╢ ◄fi☺fi─℮∟⁸Ᵽ▬○ ⁸ ⁸▪fi⸗

♬▪⌐ ⇔√◄fi☺fi─ ⌐≈™≡⁸ ─ ╩╙≤⌐╕≤╘

√⁹  

Ᵽ▬○ ⌐≈™≡│⁸ ↑─ │ ⇔ ↑⁸ ↑│ 2030

⌐│ 307 ♪ꜟ ⌐⁸ ↑│ 2030 ⌐│ │ 5 10%⌐

⇔≡ │ 75 ♪ꜟ⌐⁸ ≢╙ ─ ≢ ↕╣≡™╢

↑─ SAF │⁸2030 ⌐│ 2~5%─ ≤⌂╡ │ 256 ♪

ꜟ⌐ ∆╢╙─≤╖╠╣≡™╢⁹↓℮⇔√ ↑─Ᵽ▬○ ─ ─

│⁸ ∆╢◄fi☺fi─ ─ ╩ ℮╙─≤ ⅎ╠╣╢⁹ 

◄fi☺fi│⁸ ⁸ ─ │ ⅝ↄ ⅜ ∆╢↓≤⅜

↕╣≡™╢⁹ │⁸2030 ≢ │ 58,000 ⁸2040 ≢ 40

⌐ ↕╣╢≤─ ⅜╖╠╣╢⁹ ◄fi☺fi⌐≈™≡│⁸ │ 2033

╕≢⌐ 61.1 ♪ꜟ⌐ ∆╢≤─ ⅜╖╠╣╢⁹ ⌐≈™≡│⁸FAA

⌐╟╢≤⁸ ◄fi☺fi ─ ה ─

⅜ ╦╣╢─│ 2028 ⅛╠ 2032 ≤⌂╢ ≢№╡⁸ ↕╣√─∟─

⌐≈™≡│ ╠⅛≢│⌂™⁹ 

▪fi⸗♬▪◄fi☺fi│⁸ ◄fi☺fi≢ ∆╢ ⌐≈™≡ ─
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╩ ╢↓≤⅜≢⅝╢⁹∕─ │⁸2025 ≢ 9.5 ♪ꜟ⁸2035

≢ 33.1 ♪ꜟ≤─ ⅜╖╠╣⁸ ╩ ∆╢─│ ⌐ ≢№╢╙

─≤╖╠╣≡™╢⁹ 

LNG ◄fi☺fi─ │⁸2024 ≢ 28 ♪ꜟ⁸2034 ⌐│ 72

♪ꜟ⌐ ∆╢≤─ ⅜╖╠╣╢⁹ 

 

2.  

( 1 ) ™╠╣╢  

◄fi☺fi⌐ ™╠╣╢ ⌂ ≤⇔≡│⁸Ᵽ▬○●☻הⱣ▬○ⱷ

♃fi⁸ ⁸▪fi⸗♬▪⅜ →╠╣╢⁹Ᵽ▬○●☻הⱣ▬○ⱷ♃fi⌐≈™≡│

⌐ ⌐ ∆╢ ╖⁸ ⌐≈™≡│ ⌐╟╢ NO x ⁸ ꜞ

☻◒⁸ ה ▬fiⱨꜝ⁸▪fi⸗♬▪⌐≈™≡│ ⅜ ™ ⁸NO x ⅜

™ ⁸⅜∕╣∙╣ ∆═⅝ ⌂ ≤⌂∫≡™╢⁹  

 

( 2 ) ≤  

◄Ⱡꜟ◑כ⌐╟╢ ─ ╩ ∆╢─│⁸ ⌐ ⁸ ⁸

≢№╡⁸Ᵽ▬○◄Ⱡꜟ◑⁸כ CSP ⁸ ⌂≥╩ ╗₈∕

─ ─ ◄Ⱡꜟ◑₉כ─◦▼▪│ 2030 ⌐⅔™≡╙ 3% ⌐≤≥╕╢╙

─≤ ↕╣≡™╢⁹↓─√╘Ᵽ▬○ ◄fi☺fi─ │ ⌂╙─

⌐≤≥╕╢╙─≤ ⅎ╠╣╢⁹ 

⁸ ╩▪♬⸗fi▪ה ≤∆╢◄fi☺fi⌐╟╢ │⁸Ⱡ♇♩♀꜡

◦♫ꜞ○≢│ 2030 ─ 349GW ⅛╠ 2050 ─ 987GW ≤⁸ ⅝ↄ ┘≡™

ↄ↓≤⅜ ↕╣≡™╢⁹  

 

 2  ⱪ꜠▬ꜘכ─  

1.  

( 1 )  

ᵑ  Ᵽ▬○ e-Fuelה ─  

≢│ ↑─Ᵽ▬○ e-Fuelה ◄fi☺fi─ ╩ ⇔⌐

ↄ™⁹ ⁸ ≢│№╕╡ ╠╣⌂™ ↑─ ⅜ ╘╠╣≡™╢

⅜⁸ ─ ≤⇔≡ ≢⅝╢⁹ 

≢│ ↑─◄fi☺fi ⌐ ⅜ ⅛╣≡™╢⁹ 

≢│Ᵽ▬○ ≤ ⇔≡ e-Fuel ─◄fi☺fi ⌐╙ ⅜ ╣╠╣

≡™╢↓≤⅜ ≤⇔≡ →╠╣╢⁹╕√ │ ↑∞↑≢⌂ↄ

↑─◄fi☺fi ─ ─ ↕╙ ↕╣╢⁹⌂⅔⁸ ≢│ ≤ ⌂

≥▪◌♦Ⱶ▪─ ⌐╟╢ ◖fi♁כ◦▪ⱶ─ ⅝⅜ ↕╣

╢⁹  

│ EV ╩ ≤⇔≡™╢↓≤⅛╠⁸ ◄fi☺fi─ │ PH EV

Plug -in Hybrid Electric Vehicle ⱪꜝ◓▬fiⱢ▬Ⱪꜞ♇♪ ⌐ ™╢↓≤

╩ ≤⇔√╙─⅜ ≈⁹  

─Ᵽ▬○ ◄fi☺fi─ │ ≢№╢⁹ 
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ᵒ  ─  

ⱷכ◌כ─ ╩╖╢≤⁸ ⌐≈™≡│ ↑─

╩ ℮ ╩ ↄ╖╢↓≤⅜≢⅝╢⁹ 

⇔⅛⇔⁸ ≢│ ∞↑≢⌂ↄ⁸ ⁸ ↑─◄fi☺fi ⌐

╙ ⅜ ╣╠╣≡™╢⁹↓─╟℮⌂ ─ ™ ─ ⌐╙ ╩ ╣≡

™╢─│⁸ ─ ─ ≈≤⇔≡ ≢⅝╢⁹  

 

( 2 )  

─ ⱷכ◌כ─ ─ ≤⇔≡│⁸ᵑ ▬fiⱨꜝ─ ⁸ᵒ

⁸ ⁸ ┼─ ⁸ᵓ◄fi☺fi─ ≤ ⁸ᵔ

IMO ┼─ ⁸ᵕ◖☻♩≤ ─ ⇔⁸─ ⅜ →╠╣╢⁹⌂

⅔⁸ ⁸ ─ⱷכ◌כ╙ ╩≈↑≡⅝≡⅔╡⁸ ─ CSSC

╛ ─ Hanwha Engine ─╟℮⌐⁸▪fi⸗♬▪╛ⱷ♃ⱡכꜟ╩ ≤∆╢

◄fi☺fi ╩ ╘≡™╢≤↓╤╙ ╠╣╢⁹  

 

( 3 )  

⌐│ ICAO ─ CORSIA Carbon Offsetting and 

Reduction Scheme for International Aviation ⌐╟╡⁸SAF ╛

○ⱨ☿♇♩⅜ ↕╣≈≈№╢⁹↓─√╘ ≤╙ 2030₩2050 ╩ ⌐⁸

SAF⁸ ⁸ ┼─ ⌐ ↑√ ╩ ⇔≡™╢⁹ 

 

2.  

⁸ ─ ⱷכ◌כ⌐╟╢ ◄fi☺fi─ │ ╩

≤⇔√╙─⅜ ∞⅜⁸ ─ⱷכ◌כ│ ∞↑≢⌂ↄ▪fi⸗♬▪╩ ≤⇔√

◄fi☺fi⌐╙ ⇔≡™╢⁹ ≤ ⌐ ⁸ ╙

⌐⅔™≡ ╩ ™╢◄fi☺fi─ ╩ ╘╢ ⅝⅜╖╠╣╢⁹  

 

 3  ─ ≤ ⅔╟┘ ▬fiⱨꜝ─  

 

1. ─ ≤  

( 1 ) Ᵽ▬○  

Ᵽ▬○ ─ │ ⌐ ⇔ ↑⁸2022 ⌐ 1,643 L ≢№∫√─⅜

☻כ◔ Main case ≢│ 2028 ⌐│ 2,020 L⁸↕╠⌐ ⅜ ⇔√

─₈ ☻כ◔ Accelerated case ₉≢│ 2,671 L ⌐⌂╢≤ ↕╣≡™╢⁹  

↓℮⇔√Ᵽ▬○ ⅜ ה ◖☻♩⌐ ↕╣╢ ≢─ ⌂ ≤⇔

≡│⁸ᵑ ◖☻♩ ─√╘─ ⁸ᵒ ─ ⁸ᵓ◘ⱪꜝ▬♅▼כfi

─ ⁸ᵔ ─ ⅜ →╠╣╢⁹  

 

( 2 )  

─ │⁸2019 ≢ 71 ♩fi≢№∫√─⅜ ⅝ↄ ⇔ ↑⁸2070
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⌐│ 519.1 ♩fi≤ ─ ≤⌂╢≤ ↕╣≡™╢⁹  

⌐ ╢≤⁸ ─ ─ ≢№∫√₈ ₉│ ╩ ↑⁸

2019 ≢ 38.4 ♩fi≢№∫√─⅜ 2070 ⌐│ 7.8 ♩fi≤ 5 ─ 1 ™

≤⌂╢ ⁸2030 ⅛╠ 2070 ⌐⅛↑≡₈ ₉│ 1.6 ♩fi⅛╠

158.2 ♩fi⁸₈ ₉│ 6.9 ♩fi⅛╠ 121.5 ♩fi⁸₈ ₉

│ 4.7 ♩fi⅛╠ 72.9 ♩fi≤⁸◄Ⱡꜟ◑כ ↑─ ⅜ ⅝ↄ ∆╢↓

≤⅜ ↕╣≡™╢⁹ 

⅜ ≤⇔≡ ה ◖☻♩⌐ ↕╣╢ ≢─ ⌂ ≤⇔≡

│⁸ᵑ ◖☻♩ ─√╘─ ⁸ᵒ ◄Ⱡꜟ◑כ─ ⁸ᵓ

◘ⱪꜝ▬♅▼כfi─ ⁸ᵔ ה ⌂≥─ ⁸ᵕ ─ ⅜ →

╠╣╢⁹ 

 

( 3 ) ▪fi⸗♬▪ 

▪fi⸗♬▪─ ─ ─ ⌐≈™≡ ⱬכ☻─ ≢╖╢≤⁸2020

≢ 152 ♩fi≢№∫√─⅜⁸Ⱡ♇♩♀꜡◄Ⱶ♇◦ꜛfi◦♫ꜞ○≢│ 2030 ⌐

244 ♩fi≤ ⅝ↄ ⇔⁸ ⌐ ╢≤ ≤ ─ ⅜

∆╢╙─≤ ╕╣⁸ ╩ ╦∑√ │⁸2030 ⌐ 75 ♩fi⁸

2050 ⌐ 273 ♩fi⌐ ∆╢╙─≤ ╕╣≡™╢⁹  

⌂⅔⁸▪fi⸗♬▪⅜ ≤⇔≡ ה ◖☻♩⌐ ↕╣╢ ≢─ ⌂

≤⇔≡│⁸ᵑ ◖☻♩ ─√╘─ ⁸ᵒ ◄Ⱡꜟ◑כ─

⁸ᵓ◘ⱪꜝ▬♅▼כfi─ ⁸ᵔ ה ⌂≥─ ⅜ →╠╣

╢⁹  

 

( 4 ) LNG ≤⇔≡  

LNG │ ─ ─┼▪♬⸗fi▪ה ⌐ ╢╕≢─₈ ─

₉≤⇔≡ ≠↑╠╣≡⅔╡⁸∕─ │ ⇔≡™ↄ╙─≤ ╦╣╢⁹

─ ≢│⁸LNG ╩ ≤⇔≡ ∆╢ ⌐≈™≡│ 2024

⅜ 63.4 ♪ꜟ⁸2033 │ 128.8 ♪ꜟ≤ 10 ≢ ∆╢≤─ ⅜

╖╠╣╢⁹ 

⌂⅔⁸ ≤⇔≡─ LNG ─ ≤⇔≡│⁸ᵑ ה ─√╘─

⁸ᵒ◘ⱪꜝ▬♅▼כfi─ ⁸ᵓ ─ ⁸ᵔ ●☻

─ ⁸ᵕꜝ▬ⱨ◘▬◒ꜟ≢─ ⅜ →╠╣≡™╢⁹ 

 

2. ≢─ ⁸ ▬fiⱨꜝ─  

( 1 ) ≢─  

─℮∟ ⅜ ™≤ ╦╣╢Ᵽ▬○ ⁸ ⁸▪fi⸗♬▪⁸∕

⇔≡ ╕≢⌐ e-Fuel ⌐≈™≡⁸ ≢─ ⅔╟┘ ─ ╩

⌐ ∆⁹ 

 

ᵑ  Ᵽ▬○  

Ᵽ▬○ ─ ה ≤⇔≡│⁸ ⁸Ⱪꜝ☺ꜟ⁸▬fi♪Ⱡ◦▪⁸
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⁸▬fi♪⁸ ⅜ →╠╣╢⁹℮∟ ≢│♩►⸗꜡◖◦⁸Ⱪꜝ☺ꜟ≢│

─◘♩►◐ⱦ⌐ ⅎ≡♩►⸗꜡◖◦⁸▬fi♪Ⱡ◦▪≢│Ɽכⱶ ⌐ ∆╢

─ ─ ⅜ ╘╠╣≡™╢⁹ ≢│ ⁸▬fi♪≢│◘♩►◐

ⱦ⁸ ⁸ ⁸ ≢│ ה ╩∕╣∙╣ ≤∆╢ ─

─ ⅜ ╘╠╣≡™╢⁹ 

 

ᵒ   

≢ ↕╣≡™╢ ─ │™∏╣─ ≢╙ כ꜠◓─

≢№╢⁹◘►☺▪ꜝⱦ▪≢ ↕╣≡™╢₈NEOM ₉╩│∂╘⁸ כꜞ◓─

fi ─ ⱪ꜡☺▼◒♩⅜ ↕╣≡⅔╡⁸ fiכꜞ◓─ ─ ⅜

↕╣╢⁹ 

 

ᵓ  ▪fi⸗♬▪ 

▪fi⸗♬▪─ ה ≤⇔≡│⁸ ⁸▬fi♪⁸꜡◦▪⁸ ⁸◘►

☺▪ꜝⱦ▪⅜ →╠╣╢⁹  

≢ ↕╣≡™╢▪fi⸗♬▪─ │™∏╣─ ≢╙ ─◓

─╠╣↓fi⸗♬▪≢№╢⅜⁸▪כ꜠ ₁≢│ ◄Ⱡꜟ◑כ╩ ⇔√◓ꜞ

fi▪fi⸗♬▪⁸CCUSכ ╩ ⇔√Ⱪꜟכ▪fi⸗♬▪─ ─ ⱪ꜡☺▼◒♩

⅜ ↕╣≡⅔╡⁸ ─▪♬⸗fi▪כꜟfi▪fi⸗♬▪⁸Ⱪכꜞ◓─ ⅜

↕╣╢⁹ 

 

ᵔ  e-Fuel  

e-Fuel ─ ⌐≈™≡│ 2025 ≢│ ⌐≤≥╕∫≡™╢ⱪꜝfi♩

⅜ ≢№╢⁹ ⇔≡™╢ⱪꜝfi♩≤⇔≡│⁸ ─ Zero Petroleum 30L/

⁸♅ꜞ─ HIF Chile Haru Oni 350 ♩fi / ≤ ╠╣≡⅔╡⁸™∏╣╙♦

⸗ⱪꜝfi♩≢№╡ ⌐│ ∫≡™⌂™⁹  

⇔⅛⇔⁸ ⁸ ⁸♅ꜞ⌐⅔™≡ ↕╣≡™╢ e-Fuel ─ⱪꜝfi♩─

│ ⅝ↄ⁸ ─ ⅜ ↕╣╢⁹  

 

( 2 ) ≢─ ▬fiⱨꜝ─  

─℮∟⁸Ᵽ▬○ ⁸⅔╟┘ e-Fuel │ ≢№╡⁸ ─

▬fiⱨꜝ╩ ≢⅝╢√╘⁸ │ ≤↕╣╢⁹ ≢│ ⁸▪fi⸗

♬▪⁸LNG ⌐≈™≡ ▬fiⱨꜝ─ ╩ ⇔√⁹  

 

ᵑ   

│⁸2030 ─ ⌐ ↑≡ ⁸ ⌂≥≢ ─ ⅜

⇔≡™╢⁹ ⁸ ╛ │⁸╕∞ ⁸ ⁸ ▬fiⱨꜝ

─ ≢№╡⁸ ⅜ ⇔≡™╢ ⌐№╢⁹ 

⇔⅛⇔Ɽ▬ⱪꜝ▬fi⌐≈™≡╖╢≤⁸ │ Ɽ▬ⱪꜝ▬fi│ ⌂

⌐№╢⁹↓╣⌐ ⇔⁸ │ ●☻ ─ ╙ ╘≡ EU ─

─ ╩ ⇔≡⅔╡⁸ │ ─ ─ Ɽ▬ⱪꜝ▬fi⅜№╢╒
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⅛⁸ ◄Ⱡꜟ◑כ ╩ ∆╢↓≤╩ ⇔≡™╢⁹  

⁸ ╩ ⌐ ∆╢ ─fiꜛ◦כ♥☻ ╩ ⌐≈™≡╖

╢≤⁸2024 ≢ │ 161 ⅛ ≢ ≤⌂∫≡™╢⁹ ─

╩◒כfi─Ⱡ♇♩꞉ꜛ◦כ♥☻ ⇔≡™╢─│ 384 ⅛ ⁸ ™≢

198 ⅛ ≢№╢⁹  

 

ᵒ  ▪fi⸗♬▪ 

─ ◐ꜗꜞ▪≤⇔≡─▪fi⸗♬▪─ ▬fiⱨꜝ─ │⁸ ה

│ꜟ♫Ⱶכ♃ ⁸ ⁸ ⅜ ⇔≡⅔╡⁸ ≢╙꜡♇♥ꜟ♄ⱶ│

─▪fi⸗♬▪ ⱢⱩ≤⌂∫≡™╢⁹ 

 

ᵓ  LNG   

▪☺▪─ ─ ≢│◦fi●ⱳכꜟ⅜ LNG Ᵽfi◌ꜞfi◓ⱢⱩ≤⇔≡ ⇔≡

⅔╡⁸ │ ≢ LNG Ᵽfi◌ꜞfi◓▬fiⱨꜝ─ ╩ ↕∑⁸ ╙

╩ ⌐ ╩ ⇔≡™╢≤ ↕╣≡™╢⁹↓℮⇔√ ⁸▪

☺▪ ⌐⅔↑╢ ─ ─ LNG Ᵽfi◌ꜞfi◓ ─ │⁸↓╣╠─

₁─ ⌐ ⇔≡ ⌐ ⇔≡™╢╙─≤ ╦╣╢⁹ 

 

ה  4  ─  

ה ─ ≢│⁸ ⅜⁸₈2035 ─◄fi☺fi ─

╩ ⌐ ∆╢₉ ╩ ∆╢ ╩⁸2025 12 ⌐ ╠⅛⌐⇔√↓≤

⅜ ↕╣╢⁹ ⁸ │ RFS ≢ ─ ╩

⇔⁸ │ GX ≢ ╩▪♬⸗fi▪ה ◄Ⱡꜟ◑כ─ ≤⇔≡™╢⁹

│ ◄Ⱡꜟ◑כ╩ ⇔√ ▪♬⸗fi▪ה ╩ ⇔⁸ │

≢─ ꜝfiⱨ▬ה ה ╩ ⇔≡™╢⁹ 

 

ה  5  ─ ⅝  

─ ⌐ ↑≡⁸ ╛ ╩ ⌐ ╣√ ה

─ ⅜ ISO ╛ ╩ ⌐ ⇔≡™╢⁹╦⅜ ╙↓╣╠─ ⅝

≤ ⇔≈≈⁸ ↔≤⌐ ה ⅜ ⇔≡ ─ ╩ ╘≡™

╢⁹  
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 3   

 1   

1.  

⁸Clarivate Analytics│☻כⱬ♃כ♦ ⅜ ∆╢ Derwent Innovation

╩ ™√⁹ │ ⱬכ☻≢ 2012 2023 ≤⇔√⁹ ה

│⁸ ⁸ ⁸ 7⁸ ⁸ ⅔╟┘ PCT ≤⇔√⁹  

⅜ ↕╣≡⅛╠ Derwent Innovation ⅜♃כ♦⌐ ↕╣╢╕≢⌐│⁸

☻כⱬ♃כ♦╠⅛ ♃כ♦⌐ ↕╣╢╕≢─ ☻כⱬ♃כ♦⁸≥ ─

╩ ∆╢⁹╕√ PCT ─ ─∏╣⌂≥≢ ╩♃כ♦ ⇔≡™

⌂™ ⅜ ™⁹⇔√⅜∫≡⁸ ⌐⅔↑╢ 2022 ⁸│♃כ♦─

─ ╟╡ ⌂™≢№╤℮↓≤⌐ ↕╣√™⁹  

╩ ⇔√─│ 2025 6 25 ≢№╢⁹ ≤ ╩  3-1

⌐ ∆⁹ ─ 21,910 ⱨ□Ⱶꜞ⁸∟℮─כ ╩ ™≡ 20,768 ⱨ□Ⱶꜞכ

╩ ≤⇔√⁹ 

fiꜛ◦♇☿◒▪ה 8⌂⇔  1,128 ⱨ□Ⱶꜞכ 

ה ⅜  10 ⱨ□Ⱶꜞכ 

ה ≈─ ⅜ ≈─▪◒☿♇◦ꜛfi ╩ ∫≡™√ 4 ⱨ□Ⱶꜞכ 

 

2. ⁸ ─  

─♃כ♦ ⌐№√∫≡│⁸╕∏ ◄fi☺fi⌐ ─⌂™ ╩

∆╢⁸™╦╝╢ⱡ▬☼ ≤⇔╩ ∫√⁹ⱡ▬☼ ≤⇔⌐ √∫≡│ ─

20,768 ⱨ□Ⱶꜞכ∆═≡╩ ∏≈ ≢ ⇔√⁹∕─ ⁸ⱡ▬☼│

6,803 ≢ⱡ▬☼ │ 33%≢№∫√⁹ 

∫√ 13,965 ⅜ ─ ≤⌂╢⁹ ⁸ ⌂≥─ │

╩♃כ♦─ ™√⁹ ꜝfi◐fi◓≤ │⁸

╩ ≤⇔√⁹  

 

3. ─  

╩ ⅛≈ ⌐ ∆╢√╘─ ╩ ⇔  1 

 4 ≢ ═√≤⅔╡ ⁸ ─ Ɽ♥fi♩ⱨ□Ⱶꜞ13,965כ ╩ ∏≈

≢ ╖ ╪≢⁸ ∆╢ ╩ ⇔√⁹∕─ ╩ ∆╢↓≤≢⁸

↔≤⌐ ∆╢ ─ ╩ ⇔⁸↕╠⌐ ╩ ∆╢↓≤≢⁸

↔≤─ ─ ⁸ ╛ ↔≤─ ⌂≥╩ ⇔⁸

⇔√⁹ 

  

 
7 ⌐⅔↑╢₈ ┼─ ₉│ EPO ┼─ ⅔╟┘ EPC √∞⇔⁸

⌐☻כⱬ♃כ♦╢∆ ↕╣≡™╢ ⌐ ╢ ┼─ ≤⇔√⁹ ╩₈ ₉≤∆╢

₁│⁸2022 1 ─ EPC 38 ◌ ≢№╢⁹  

8 DWPI ⌐╟╢ⱨ□Ⱶꜞכ  



 

- 19 - 

 

 
 

 
 

 
 

 
 

 

 

 3-1 ◄fi☺fi ─ ≤  

 

No DWPI
ⱨ□Ⱶꜞכ

1 FIC=((F02B004300A) OR (F02B004310 OR F02B004310A OR F02B004310B OR
F02B004310Z) OR (F02D001902A) OR (F02D001906A) OR (F02D001906B) OR
(F02M002102G) OR (F02M002102L))

3,231

2 CPC=((F02B004310 OR F02B004312 OR F02B2043103 OR F02B2043106) OR
(F02D00190644) OR (F02D00190647) OR (F02M00210206) OR
(F02M00210209 OR F02M00210212))

8,917

3 IC=((F02B004310 OR F02B004312)) 4,115

4 1 OR 2 OR 3 12,797

5 CPC=((F01D) OR (F01L) OR (F01M) OR (F01N) OR (F01P) OR (F02) OR
(F23R))

468,977

6 CPC=((Y02E006030 OR Y02E006032 OR Y02E0060321 OR Y02E0060322 OR
Y02E0060324 OR Y02E0060325 OR Y02E0060327 OR Y02E0060328 OR
Y02E006034 OR Y02E006036 OR Y02E0060362 OR Y02E0060364 OR
Y02E0060366 OR Y02E0060368 OR Y02E006050 OR Y02E006052 OR
Y02E0060521 OR Y02E0060522 OR Y02E0060523 OR Y02E0060525 OR
Y02E0060526 OR Y02E0060527 OR Y02E0060528 OR Y02E006056 OR
Y02E0060563 OR Y02E0060566) OR (Y02T001030 OR Y02T001032 OR
Y02T001034 OR Y02T001036 OR Y02T001038) OR (Y02T0050678) OR
(Y02T00705218 OR Y02T00705236 OR Y02T00705245 OR Y02T00705254) OR
(Y02T00705245) OR (Y02T00705254) OR (Y02T009040 OR Y02T009042 OR
Y02T009044 OR Y02T009046))

280,816

7 5 AND 6 24,187

8 CPC=((F01L) OR (F01M) OR (F01N) OR (F01P) OR (F02B) OR (F02D) OR
(F02F) OR (F02M) OR (F02N) OR (F02P))

484,616

9 IC=((F01L) OR (F01M) OR (F01N) OR (F01P) OR (F02B) OR (F02D) OR
(F02F) OR (F02M) OR (F02N) OR (F02P))

446,624

10 FIC=((F01L) OR (F01M) OR (F01N) OR (F01P) OR (F02B) OR (F02D) OR
(F02F) OR (F02M) OR (F02N) OR (F02P))

392,963

11 CTB=(Hydrogen OR H2 OR (Brown* ADJ gas*) OR oxyhydrogen OR
knallgas OR (knall ADJ gas) OR HHO OR Ammonia OR NH3 OR Methane OR
CH4 OR Ethane OR C2H6 OR Propane OR C3H8 OR Butane OR C4H10 OR
(Natural ADJ gas*) OR LNG OR (Liquefied ADJ Natural ADJ Gas*) OR
CNG OR (Compressed ADJ Natural ADJ Gas*) OR LPG OR (Liquefied ADJ
Petroleum ADJ Gas*) OR (LP ADJ gas*) OR Alcohol  OR Ethanol OR
Methanol OR Ethyl OR Methyl OR Ether OR Bio OR Biomass OR (Biomass
ADJ resource*) OR Ferment* OR Organic OR Digest* OR Synthesi* OR
Compos* OR Alternative OR Substitut* OR Renewable OR Non-fossil OR
(Non ADJ fossil) OR Green OR Clean OR e-fuel OR HVO OR
(Hydrotreated ADJ Vegetable ADJ Oil) OR (Low ADJ carbon) OR
Decarbonization OR  (Zero ADJ carbon) OR (Carbon ADJ neutral*) OR
(Carbon ADJ Reduction) OR  (Carbon ADJ free) OR (Low ADJ carbon))

896,861

12 ALL=((Hydrogen NEAR2 fuel) OR (H2 NEAR2 fuel) OR ((Brown* ADJ
gas*) NEAR2 fuel) OR  (oxyhydrogen NEAR2 fuel) OR (knallgas NEAR2
fuel) OR (knall ADJ gas NEAR2 fuel) OR (HHO NEAR2 fuel) OR
(Ammonia NEAR2 fuel) OR (NH3 NEAR2 fuel) OR (Methane NEAR2 fuel)
OR (CH4 NEAR2 fuel) OR (Ethane NEAR2 fuel) OR (C2H6 NEAR2 fuel) OR
(Propane NEAR2 fuel) OR (C3H8 NEAR2 fuel) OR (Butane NEAR2 fuel)
OR (C4H10 NEAR2 fuel) OR (Natural ADJ gas* NEAR2 fuel) OR (LNG
NEAR2 fuel) OR (Liquefied ADJ Natural ADJ Gas* NEAR2 fuel) OR (CNG
NEAR2 fuel) OR (Compressed ADJ Natural ADJ Gas* NEAR2 fuel) OR
(LPG NEAR2 fuel) OR (Liquefied ADJ Petroleum ADJ Gas* NEAR2 fuel)
OR (LP ADJ gas* NEAR2 fuel) OR (Alcohol NEAR2 fuel) OR (Ethanol
NEAR2 fuel) OR (Methanol NEAR2 fuel) OR (Ethyl NEAR2 fuel) OR
(Methyl NEAR2 fuel) OR (Ether NEAR2 fuel) OR (Bio NEAR2 fuel) OR
(Biomass NEAR2 fuel) OR (Biomass ADJ resource* NEAR2 fuel) OR
(Ferment* NEAR2 fuel) OR (Organic NEAR2 fuel) OR (Digest* NEAR2
fuel) OR (Synthesi* NEAR2 fuel) OR (Compos* NEAR2 fuel) OR
(Alternative NEAR2 fuel) OR (Substitut* NEAR2 fuel) OR (Renewable
NEAR2 fuel) OR (Non-fossil NEAR2 fuel) OR (Non ADJ fossil NEAR2
fuel) OR (Green NEAR2 fuel) OR (Clean NEAR2 fuel) OR (e-fuel NEAR2
fuel) OR (HVO NEAR2 fuel) OR (Hydrotreated ADJ Vegetable ADJ Oil
NEAR2 fuel) OR (Low ADJ carbon NEAR2 fuel) OR (Decarbonization
NEAR2 fuel) OR (Zero ADJ carbon NEAR2 fuel) OR (Carbon ADJ
neutral* NEAR2 fuel) OR (Carbon ADJ Reduction NEAR2 fuel) OR
(Carbon ADJ free NEAR2 fuel) OR (Low ADJ carbon NEAR2 fuel))

358,108

13 (8 OR 9 OR 10) AND (11 AND 12) 29,130

14 CPC=((F01D) OR (F02C) OR (F02G) OR (F02K) OR (F23R)) 248,710

15 IC=((F01D) OR (F02C) OR (F02G) OR (F02K) OR (F23R)) 324,684

16 FIC=((F01D) OR (F02C) OR (F02G) OR (F02K) OR (F23R)) 63,312

17 CTB=(Hydrogen OR H2 OR (Brown* ADJ gas*) OR oxyhydrogen OR
knallgas OR (knall ADJ gas) OR HHO OR Ammonia OR  NH3 OR Bio OR
Biomass OR (Biomass ADJ resource*) OR Ferment* OR Organic OR
Digest* OR Synthesi* OR Compos* OR Alternative OR Substitut* OR
Renewable OR Non-fossil OR (Non ADJ fossil) OR Green OR Clean OR
e-fuel OR HVO OR (Hydrotreated ADJ Vegetable ADJ Oil) OR (Low ADJ
carbon) OR Decarbonization OR (Zero ADJ carbon) OR  (Carbon ADJ
neutral*) OR (Carbon ADJ Reduction) OR (Carbon ADJ free) OR (Low
ADJ carbon))

895,667

18 ALL=((Hydrogen NEAR2 fuel) OR (H2 NEAR2 fuel) OR ((Brown* NEAR0
gas*) NEAR2 fuel) OR (oxyhydrogen NEAR2 fuel) OR (knallgas NEAR2
fuel) OR (knall ADJ gas NEAR2 fuel) OR (HHO NEAR2 fuel) OR
(Ammonia NEAR2 fuel) OR (NH3 NEAR2 fuel) OR (Bio NEAR2 fuel) OR
(Biomass NEAR2 fuel) OR (Biomass ADJ resource* NEAR2 fuel) OR
(Ferment* NEAR2 fuel) OR (Organic NEAR2 fuel) OR (Digest* NEAR2
fuel) OR (Synthesi* NEAR2 fuel) OR (Compos* NEAR2 fuel) OR
(Alternative NEAR2 fuel) OR (Substitut* NEAR2 fuel) OR (Renewable
NEAR2 fuel) OR (Non-fossil NEAR2 fuel) OR (Non ADJ fossil NEAR2
fuel) OR (Green NEAR2 fuel) OR (Clean NEAR2 fuel) OR (e-fuel NEAR2
fuel) OR (HVO NEAR2 fuel) OR (Hydrotreated ADJ Vegetable ADJ Oil
NEAR2 fuel) OR (Low ADJ carbon NEAR2 fuel) OR (Decarbonization
NEAR2 fuel) OR (Zero ADJ carbon NEAR2 fuel) OR (Carbon ADJ
neutral* NEAR2 fuel) OR (Carbon ADJ Reduction NEAR2 fuel) OR
(Carbon ADJ free NEAR2 fuel) OR (Low ADJ carbon NEAR2 fuel))

278,539

19 (14 OR 15 OR 16) AND (17 AND 18) 7,086

20 4 OR 7 OR 13 OR 19 52,967 ◄fi☺fi⌐ ∆╢

21 PRD>=(20120101) AND PRD<=(20231231) 957,232 ─ 2012 2023

22 20 AND 21 23,289

23 CC=(JP OR US OR AL OR AT OR BE OR BG OR CH OR CY OR CZ OR DE OR DK
OR EE OR ES OR FI OR FR OR GB OR GR OR HR OR HU OR IE OR IS OR IT
OR LI OR LT OR LU OR LV OR MC OR MK OR MT OR NL OR NO OR PL OR PT
OR RO OR RS OR SE OR SI OR SK OR SM OR TR OR EP OR CN OR KR OR WO)

957,109 WO

β │2022 1 ─EPC 38◌
βWO│
⁷1 ─ ⌐╟╡⁸ ≡─PCT ⌐
⌐ ⇔√↓≤≤ ∂ ╩ ⅎ╢

24 22 AND 23 21,910 ─

CPC⁸IPC ⱦfiכ♃
ה ╕√│
ⱦfiכ♃☻●ה ─ ☺▼♇♩ ⌐⅔↑
╢
♩♇▼☺ה ☺▼♇♩Ɽ▬ⱪ⁸ⱪ꜡Ɑꜝ⌂
≥
ה ╕√│ ─ ─ ⱦfiכ♃☻●

⌂≥

×

♪כ꞉כ◐
Hydrogen⁸Brown gas⁸Oxyhydrogen⁸Knallgas⁸
Ammonia⁸Biomass⁸Ferment*⁸Organic⁸Digest*⁸
Synthesi*⁸Compos*⁸Alternative⁸Substitut*⁸
Renewable⁸Non fossil⁸Green⁸Clean⁸e-fuel⁸
Hydrotreated vegetable oil⁸Low carbon⁸
Decarbonization⁸Zero carbon⁸Carbon neutral*⁸
Carbon Reduction⁸Carbon free⁸Low carbon

≢│₈ ╩ⱦfi₉כ♃☻● ≤∆
Methane⁸Ethane⁸≢♪כ꞉כ◐⁸╘√╢
Propane⁸Butane⁸LNG⁸CNG⁸LPG⁸Alcohol⁸
Ethanol⁸Methanol╩ ⇔⌂™

⁸ ⌐╟╡

FI⁸CPC⁸IPC ╩ ™√
☻●ה ─ ≢ ∆╢↓≤⌐ ─№╢
ה ╩ ⌐ ∆╢
ה
ה ─

─
●☻⁸▪fi⸗♬▪●☻⁸Ⱪꜝ►fi●☻⁸

●☻⁸ ●☻⁸ⱷ♃ⱡ⁸ꜟכ◄♃ⱡ⁸ꜟכ
●☻⁸ ●☻⁸ ●

☻⁸ⱷ♃fi●☻⁸▪☿♅꜠fi●☻⌂≥

─
─fi☺fi◄ה ◦☻♥ⱶ╙
ה ─√╘Ⱳ▬ꜝ│
ה ─ │

⁸ ⁸ ⁸ ⌂≥
ה ╙ ⌐
ה ≢╙ ∆╢ │

⌂╢◄fi☺fi─ ⌂≥

CPC
ה
ה ╕√│
ה ⌐ ∆╢ ╕√│
ה ─
☻●ה ╕√│
ה ─
ה ╕√│ ─ ─ ⱦfiכ♃☻●

⌂≥

×

CPC ◄Ⱡ
─כ◑ꜟⱠ◄ה ⁸ ⁸ ⌐⅔↑╢ ─
ה ⌐⅔↑╢ ⁸ ⁸ ─
™ ⁸ ─

CPC⁸IPC⁸FI ⱦfiכ♃⁸ ↄ
ה Ⱨ☻♩fi
ה ⌐ ∆╢ ╕√│
ה ─
☻●ה ╕√│
ה ─
ה ─
ה ─ ─ ◦ꜞfi♄⁸Ⱨ☻♩fi⁸
≤⌂◓fi◦כ◔
ה ┼─ ╕√│∕─ ─
ה ─

×

♪כ꞉כ◐
Hydrogen⁸Brown gas⁸Oxyhydrogen⁸Knallgas⁸
Ammonia⁸Methane⁸Ethane⁸Propane⁸Butane⁸LNG⁸
CNG⁸LPG⁸Alcohol⁸Ethanol⁸Methanol⁸Ethyl⁸
Methyl⁸Ether⁸Biomass⁸Ferment*⁸Organic⁸
Digest*⁸Synthesi*⁸Compos*⁸Alternative⁸
Substitut*⁸Renewable⁸Non fossil⁸Green⁸
Clean⁸e-fuel⁸Hydrotreated vegetable oil⁸Low
carbon⁸Decarbonization⁸Zero carbon⁸Carbon
neutral*⁸Carbon Reduction⁸Carbon free⁸Low
carbon
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 2   

IPF Ɽ♥fi♩ⱨ□Ⱶꜞכ 9 ≢│ ≤ ⅜ ⇔≡™╢⁹

│╛╛ ─№╢ 3 ≤⌂∫≡™╢⁹ ⁸ │ ⌂™⁹

≢│⁸2010 ≤⇔≡│ ⌐№╡⁸2021 ⅛╠ ⌐ ⌐ ∂≡™

╢  3-1 ⁹  

─ ─ ╩  3-2 ⌐ ∆⁹↓╣╠⅛╠ ╖ ╢↓≤

⅜≢⅝╢ ─ ↔≤─ ─ ≤⁸ ↕╣╢ ╩  3-2 ⌐╕≤╘

√⁹  

 

 3-1 [ ה ][IPF] Ɽ♥fi♩ⱨ□Ⱶꜞכ ┘ Ɽ
♥fi♩ⱨ□Ⱶꜞכ  

 

 

 3-2 [ ה ה ]  

 
 

 
9 International Patent Family ⁹ ─ ה ┼─ ╩ ╗Ɽ♥fi♩ⱨ□Ⱶꜞ⁸כ │⁸

EPO ┼─ ⇔ↄ│ PCT ─ ה ≢─ ⌐ ≠ↄ≤ ↕╣╢

╩ ╗Ɽ♥fi♩ⱨ□Ⱶꜞ⁸כ╩ ∆╢⁹  

1,108

20.4%

1,639

30.2%1,846

34.0%

225

4.1%

352

6.5%

∕─

253

4.7%

5,423

473 460

527

399
368
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353

302
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ⱨ
□
Ⱶ
ꜞ

ⱨ
□
Ⱶ
ꜞ

( )

⁯ ⁯ ᴆ ⁯ ḫ⁯ ζχ ›ὓ

ḻ ⁯ ʾ ӽ

2012- 2023

2022 ☻כⱬ♃כ♦│ ─ ╣⁸PCT ─ ─∏╣ ≢⁸ ╩♃כ♦ ⇔≡™⌂™ ⅜№╢⁹

2,064 

525 

407 

533 

289 

183 

2,073 

1,230 

870 

135 

390 

733 

2,860 

907 

432 

76 

54 

75 

3,930 

53 

104 

237 

160 

183 

2,582 

35 

205 

120 

115 

35 

∕─
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 3-2 ─ ↔≤─  

  ⌂  ┼─  

  

Ᵽꜝfi☻  

 

╩ ≤⇔⁸ ה

ה ┼╙Ᵽꜝfi☻╟ↄ ⁹  

│ ─

⌐ ≤ ∫ ≡ ─

⁹  

  

 

 

⅜ ⁹ ≢│ ≤

⌐ ↄ⁸ │ ⌐ ↕

™⁹  

│ ≢♩♇◕כ♃

│⌂ↄ⁸ ⌐ ╕

╢⁹  

  

 

 

⅜ ⁹ ≢│ ≤

╩ ⌐⁸ │ ⁹  

│ ≢№╢

⅜⁸ ↑ │

╒≥ ⌐ ⌂

™ ≢│⌂™⁹  

 ⇔√  

 

⌐ ⁹  │ ♩♇◕כ♃

⁹  

  

Ᵽꜝfi☻  

 

┼─ ⅜ ↄ⁸

│ ה ה ⁹ ┼─

│ ⌐ ⌂™⁹  

┼─ │ ↕™⁹   

 

 3   

─ │⁸ ⌐ ⇔√ ⌐ ∫≡ ∫√⁹

↔≤─ ≤ ─ ─ ╩  3-3 ⌐ ∆⁹ 

 

 3-3 ↔≤─  

  ─  

A:  

⅜ ⁹ │ ⁸

│ ⁹2019 ⌐ ⁹

↑ │ ∂≡ ⌂™⁹  

↔≤⌐ │

≢№╢⁹  

♩ꜜ♃⁸Ford⁸VW⁸  

HDV Cummins ⁸VW M AN  

♦fi♁⁸כPHINIA ⁸Bosch 

ꜘfiⱴ⁸כWärtsilä ⁸CSSC⁸Hanwha  

GE Aerospace ⁸RTX⁸Rolls -Royce 

MHI ⁸KHI ⁸ IHI ⁸GE Vernova  

Caterpillar ⁸ ꜘfiⱴכ  

B: ◄fi☺fi  

꜠◦ⱪ꜡⅜ ≢ ה

≤╙⌐ │ⱦfiכ♃⁹ ה

⌐ ⇔ ⁹20 Ⱨ

☻♩fi ⁹  

⌐ⱦfiכ♃ ∆╢ │ ⌂ↄ⁸ ☺

▼♇♩◄fi☺fi╛ ╩ⱦfiכ♃☻●

≤∆╢ ⁹꜠◦ⱪ꜡⌐ ∆╢ │⁸

≤⇔≡ ⅜ ⌐ ↄ⁸

─ ⁹  

C:  

HϜ, NG, NH ϝ│ 2019

₩23 ⌐ ⇔ ╩ ⁹

e-Fuel , Ᵽ▬○ , ●

♁ꜞfi / │ ה

╖ → ⁹ⱷ♃ⱡכꜟ ─

⅜ ⁹  

⌐ ∆╢ │⁸2010 ⌐

╪≢№∫√⅜⁸2019 ⌐ ┘ ⌐

⇔⁸2020 ⅛╠ 2023 ⌐⅛↑≡ ⅝⌂

⁹ ╩ ≤∆╢ ─ ⌐ ↑⁸

─ ⅜ ⌐ ╩ ╖ →⁹  

D:  

─ │⁸

⁸ ≤◄fi☺fi

ה ≢№╡⁸ ≢

╩ ╘⁸ ⌐ ⌂

⅜ ↕╣≡™╢⁹  

≢ ⁹  

◄fi☺fi ה ≢ ™⁹  

♩ꜜ♃╩ ⌐Ᵽꜝfi☻─ ™ ╩

⁹  

≢ ─ ╩ ∆⁹  

E:  

꜠◦ⱪ꜡ ה

⌐ ⁹ ה

ⱣꜟⱩה ה ⅜ ⁹

≤ ─ ⅜ ⁹

│ ↕™⁹  

◘ⱪꜝ▬ꜘ BOSCH⁸♦fi♁כ ה ה

☿fi◘ ⁹OEM♃כ◄ꜙ♅◒▪ ◦☻♥ⱶ ה

⁹ ה ה ⁹  
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1. ─  

↔≤─ IPF ─ ╩  3-3 ⌐ ∆⁹ ◄fi☺fi ─

≤⇔≡⁸ ⁸ ⁸ ⁸ ≤™℮ ╩ ↑√⅜⁸↓─ ⅛╠ ╠⅛⌐⁸

│₈ ₉≢№╡⁸ ↄ ≤│ ⅝⌂ ⅜№╢⁹ ⁸ │↕╠⌐ ⌂

™⁹╟∫≡⁸ ≢│ ≤⇔≡ ה ╩ ⌐ ∆╢⁹ 

⌐⁸2018 ⅛╠ 2019 ⌐⅛↑≡ ⅜№╡⁸2021 ⅛╠ ⌐

⌐ ∂≡™╢⁹ 

⅔╟┘ ─ ─ ↔≤─ IPF ─ ╩  3-4 ⅔╟┘  3-5

⌐ ∆⁹ ─ ≢│ ≤ ⅜ ≢№╢⁹ IPF │ ⌐╟∫≡┌

╠≈⅝⁸ ⌂ │ ╖ ╡⌐ↄ™⅜⁸ ⅎ≡ ╗≤⁸ ≤ ∂╟℮⌐

2010 │ ≢⁸2010 ╦╡↔╤⅛╠ ⌐ ∂≡™╢⁹ │

─≤⅔╡ ◄fi☺fi ─ ≢№╡⁸ ⌐ ה

⅜ ⌂ ╩ ╘≡™╢⁹ ≤ ∂ↄ⁸2010 ╦╡↔╤╩ ≤⇔

≡ ⅛╠ ⌐ ∂╢ ╩ ⇔≡™╢⁹ 

 

 3-3 [ WO][ ][IPF] Ɽ♥fi♩ⱨ□Ⱶꜞכ
A₈ ₉ ─  

 

 

 3-4 [ WO][ ][IPF] Ɽ♥fi♩ⱨ□Ⱶꜞכ
A01₈ ₉ ─  

  

84

54

135 90

105 50

69

58

77 147 173 159

307 260 319 245 236 187 254 203 192 375 442 437

33 16 48 18 20 13 13 9 15 40

77 90

14 13 4 1 4 4 18 3 4 5 16 20

125

160

124 112

95 94

100 106 64 114 115 123

1 2 4 16 10 2 5 6 3 2 2

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

─

∕─ ─

ˣ2022 ӟ‭ψД˔ЌЦ˔І χ ϦʺPCT ḻχᶆ⁯ӱ“χγϦ πʺ ḻД˔ЌϬ ֳΰοΜσΜᴦ ΥΚϥʻ

38

16 2 11

8

3 16 10

7

14

46 49

19

15

99 33 19

4

28 23

11

22

16

65

12 1

18

1 3 6 1 2 2 1

31

4 1 5 2 2 1 1 3 2

52 21 33 30 71 36 20 24 41 104 112 32

2 3 3 1 4 6

7

1

18 8

12

19

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

─

∕─ ─

ˣ2022 ӟ‭ψД˔ЌЦ˔І χ ϦʺPCT ḻχᶆ⁯ӱ“χγϦ πʺ ḻД˔ЌϬ ֳΰοΜσΜᴦ ΥΚϥʻ
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 3-5 [ WO][ ][IPF] Ɽ♥fi♩ⱨ□Ⱶꜞכ
A02₈ ₉ ─  

 

 

( 1 )  

─ ⁸ ₈ ₉─ PCT ─ ה ↔≤─ ⅔╟

┘ ╩  3-6 ⌐ ∆⁹╕√⁸∕─ ─ ≢№╢₈ ₉≤₈

₉─ PCT ─ ה ↔≤─ ⅔╟┘ ╩  3-7

⅔╟┘  3-8 ⌐ ∆⁹  

∂≡ ⅜ ↄ⁸ ™≢ ⁸ ⁹ ≤ ─ │ ↕

™⁹  

 

 3-6 [PCT ][ ][ ה ]PCT ┘
PCT A01₈ ₉  

 

  

242 177 194 151 110 111 198 124 92 166 246 222

211 87 99 140 112 105 176 113 50 80 178 191

79 54 81 104 79 75 50 64 72 123 123 114

195 57 26 47 33

13

44 38

14

28 119 127

27

11 5 18 16 10

22 24 26 108 147 142

5 1 1 1 2 1 4

1 2 1 4

6 11

26

4

65

1 7 8 11 7

9

2

1 2 1 3 5 2 5 1 1 4

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

ה

HDV

fiכ꜡♪ה

⸗ⱦꜞ♥▫◘כⱦ☻

─

∕─ ─

ˣ2022 ӟ‭ψД˔ЌЦ˔І χ ϦʺPCT ḻχᶆ⁯ӱ“χγϦ πʺ ḻД˔ЌϬ ֳΰοΜσΜᴦ ΥΚϥʻ
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2022 ☻כⱬ♃כ♦│ ─ ╣⁸PCT ─ ─∏╣ ≢⁸ ╩♃כ♦ ⇔≡™⌂™ ⅜№╢⁹
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 3-7 [PCT ][ ][ ה ]PCT ┘
PCT A0101₈ ₉  

 

 

 3-8 [PCT ][ ][ ה ]PCT ┘
PCT A0102₈ ₉  

 

 

( 2 )  

─ ⁸ ₈ ₉─ PCT ─ ה ↔≤─ ⅔╟

┘ ╩  3-9 ⌐ ∆⁹╕√⁸∕─ ≢№╢₈ ה ₉⁸₈

HDV ₉⁸₈ ₉⁸₈ ₉⁸⅔╟┘₈ ─fi₉כ꜡♪ה PCT ─

ה ↔≤─ ⅔╟┘ ╩  3-10  3-14 ⌐ ∆⁹ 

⌐ ⅜ ⇔≡⁸ ≤ ⅜ ⅝⁸ ≤ │ ⅛≢

№╢⅜⁸ ⌐ ⇔≡│⁸ ⅜ ≢№╡ ≢ ⅜ ↄ⁹ │

⌂ↄ⁸ ⅜ 3 ⌐ ∫≡™╢⁹ ≤ │≡™≈⌐fiכ꜡♪ה

≤ ⅜∕╣∙╣ 3 ─╒╓ ≢ ≤⌂∫≡™╢⁹ 

⌂⅔⁸ ⌐≈™≡│⁸₈ ₉≤™℮ ╩⁸ ≤ ─ ╩ ╗

╙─≤⇔≡ ⇔√√╘⁸ ≤⇔≡ ╩ ⇔√ ╙ ╪≢™╢

╩ ⇔≡™╢ ⅜№╢⁹ 
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 3-9 [PCT ][ ][ ה ]PCT ┘
PCT A02₈ ₉  

 

 

 3-10 [PCT ][ ][ ה ]PCT ┘
PCT A0201₈ ה ₉  

 

 

 3-11 [PCT ][ ][ ה ]PCT ┘
PCT A0202₈ HDV ₉  
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211

19.4%

269

24.7%444

40.7%

47

4.3%

16

1.5%

∕─

103

9.4%

1,090

141

73

101

76

56

68

82

61

42

101

147 142

0

20

40

60

80

100

120

140

160

0

10

20

30

40

50

60

70

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

( )

⁯ ⁯ ᴆ ⁯ ḫ⁯ ζχ ›ὓ

ḻ ⁯ ʾ ӽ

2012- 2023

2022 ☻כⱬ♃כ♦│ ─ ╣⁸PCT ─ ─∏╣ ≢⁸ ╩♃כ♦ ⇔≡™⌂™ ⅜№╢⁹

143

16.6%

241

28.0%
364

42.2%

24

2.8%

12

1.4%

∕─

78

9.0%

862

132

51
58

77

64
69 71

52

22

43

107
116

0

20

40

60

80

100

120

140

0

10

20

30

40

50

60

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

( )

⁯ ⁯ ᴆ ⁯ ḫ⁯ ζχ ›ὓ

ḻ ⁯ ʾ ӽ

2012- 2023

2022 ☻כⱬ♃כ♦│ ─ ╣⁸PCT ─ ─∏╣ ≢⁸ ╩♃כ♦ ⇔≡™⌂™ ⅜№╢⁹



 

- 26 - 

 

 
 

 
 

 
 

 
 

 

 

 3-12 [PCT ][ ][ ה ]PCT ┘
PCT A0203₈ ₉  

 

 

 3-13 [PCT ][ ][ ה ]PCT ┘
PCT A0204₈ ₉  

 

 

 3-14 [PCT ][ ][ ה ]PCT ┘
PCT A0205₈ fi₉כ꜡♪ה  
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2. ◄fi☺fi ─  

◄fi☺fi ↔≤─ IPF ─ ╩  3-15 ⌐ ∆⁹ ◄fi☺fi

─ ≤⇔≡│꜠◦ⱪ꜡⅜ ╩ ╘≡™╢⁹ ⱦfiכ♃ │ ─

≢№╢⅜⁸ ─ ≢ ⌐ ╩ ╛⇔≡™╢⁹ ⌐⁸2018 ⅛╠ 2019

⌐⅛↑≡ ⅜№╡⁸2020 ↔╤⅛╠ ⌐ ⌐ ∂≡™╢⁹  

꜠◦ⱪ꜡│↕╠⌐⁸●♁ꜞfi ꜟ♀כ▫♦≥ ⌐

≢⅝╢⅜⁸ │●♁ꜞfi ꜟ♀כ▫♦ה ╩ ⇔⌂™╙─╙ ™⁹  

 

 3-15 [ WO][ ][IPF] Ɽ♥fi♩ⱨ□Ⱶꜞכ
B₈ ₉ ─  

 

 

ⱦfiכ♃ ( 1 )  

₈ ⱦfiכ♃ ₉─ PCT ─ ה ↔≤─ ⅔╟

┘ ╩  3-16 ⌐ ∆⁹ 

≢│ ⅜ ⇔≡⅔╡⁸ ≢ ⅜ ≢№╢⁹2012⁸

2013 │ ⅜ ≢№∫√⅜⁸∕─ ≤ ⅜ ⌐ ╩

⌐ⱦfiכ♃⅜╣↓⁸╡⅔≡⇔╛ ∆╢ PCT ─ 2019 ─ ⌂ ╩╙

√╠⇔≡™╢⁹ 

 

 3-16 [PCT ][ ][ ה ]PCT ┘
PCT B0101₈ ⱦfiכ♃ ₉  
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( 2 ) ꜠◦ⱪ꜡ 

₈꜠◦ⱪ꜡₉─ PCT ─ ה ↔≤─ ⅔╟┘ ╩

●♁ꜞfi ꜟ♀כ▫♦≥ ↔≤⌐  3-17 ⅔╟┘  

3-18 ⌐ ∆⁹ 

≢│●♁ꜞfi ꜟ♀כ▫♦≥ │╒╓ ₁─ ≢№╢⁹ ≤╙

⅜ ≢⁸ ⅜ ꜟ♀כ▫♦⁹╢™≡™ ≢│ ⌐ ─ ⅜

™↓≤⅜ ⅛╢⁹ ≤ ─ │ ↕™⁹●♁ꜞfi ꜟ♀כ▫♦⁸

⌐ 2010 │ ⌐№╡ 2019 ⁸2020 ⌐│ ╕≢ ∟ ╪≢™╢

⅜⁸∕─ 2021 ⁸ ⌂ ⅜ ╠╣╢⁹  

 

 3-17 [PCT ][ ][ ה ]PCT ┘
PCT B0201₈●♁ꜞfi ₉  

 

 

 3-18 [PCT ][ ][ ה ]PCT ┘
PCT B0202₈♦▫כ♀ꜟ ₉  
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( 3 ) ≤─ ∑  

⌂◄fi☺fi ⱦfi⁸●♁ꜞfiכ♃ ꜟ♀כ▫♦⁸ ⁸ ─꜠◦ⱪ

꜡ ≤ ⌂ ≤─ ∑⌐╟╢ IPF ╩  3-19 ⌐ ∆⁹  

⅜ⱦfiכ♃│ ≢№╢⅜⁸ ꜟ♀כ▫♦│≢ ╙ ™⁹  

ה ⁸ │꜠◦ⱪ꜡⅜ ≢№╢⁹ ⌐⁸ ה

─●♁ꜞfi │ ─ ≢╙ ╙ ─ ™ ≢№╢⁹

⌐│ ꜟ♀כ▫♦⌐ ⅜ ™≡™╢≤ ╦╣╢⅜⁸ ─ ≢│●♁ꜞfi

─ ⅜╛╛ ™⁹ 

◄fi☺fi│ ꜟ♀כ▫♦╠⅛ ⅜ ≢№∫√⁹ ≢╙♦▫

ꜟ♀כ ⅜ 6 ╩ ╘≡™╢⁹  

│ ה ⁸ ≤ ─ ╩ ⇔≡™╢⁹  

◄fi☺fi│ ╙╣↓ⱦfi≢№╢⁹כ♃⅜≤ ≤ ╦╠⌂™ ≢№

╢⁹ ⁸ ה ⁸ ⁸ ─ │ ⁸ ⌐

═╢≤↔ↄ ≢№╢⁹ ─ ─◄fi☺fi│ ≤ ─╙

─╙ ™≤ ↕╣╢⁹╕√⁸ │ ≢ ↕╣≡™╢ ⅜№╢⁹  
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 3-19 [ WO][ ◒꜡☻ ][IPF] Ɽ♥fi♩ⱨ□
Ⱶꜞכ A01₈ A02₈ה₉ A03₈ה₉ ₉ ─ ×
B01₈ ⱦfiכ♃ B02₈꜠◦ⱪ꜡₉ה₉ ─  

 

  

111 39 54 28

130 58 100

81

33 14 17 10

123

852 527 569

102

577 434 429

134

158 495 225

80 264 247 175

422

49 37 44

9 18 27 30

11 48 69 36

9 22 27 20

9 2 24 2

HDV

 

 

 



 

- 31 - 

 

 
 

 
 

 
 

 
 

 

 

3. ─  

─ ↔≤─ IPF ─ ╩  3-20 ⌐ ∆⁹↓↓≢│ ≤⇔

≡ ⁸ ⁸ ⁸ Dual Fuel ⌂≥ ╩ ⇔≡™╢

⅜⁸ ⅔╟┘ │ ∏⇔╙ ≢ ↕╣╢≤│ ╠∏⁸ ╛

≢ ↕╣≡™╢ ╙ ≤⇔≡ ⇔≡™╢⁹ 

─ ≤⌂∫≡™╢ ◄fi☺fi│ ⅜ ™↓≤⅜ ⅛╢⁹

√∞⇔⁸↓╣│№ↄ╕≢╙◄fi☺fi ─ ╩ ⇔√╙─≢№╡⁸

≤⇔≡─ ≤│ ∏⇔╙ ⇔⌂™≢№╤℮↓≤│ ∆═⅝≢№╢⁹ 

 

 3-20 [ WO][ ][IPF] Ɽ♥fi♩ⱨ□Ⱶꜞכ
C₈ ₉ ─  

 

 

( 1 )  

≢│⁸ ●☻⁸ ⅔╟┘▪fi⸗♬▪⅜ ™⁹↓─ 3 ⌐≈™≡⁸

PCT ─ ה ↔≤─ ⅔╟┘ ╩  3-21  3-23

⌐ ∆⁹ 

●☻│ 2010 ╩ ⇔≡ ╩ ∑╢╙──⁸ ╩ ∂≡

⌂ ⅜ ╠╣╢ ⇔√ ≢№╡⁸ ≤⇔≡ ╩ ≈↓≤

⅜ ↕╣╢⁹ ≤▪fi⸗♬▪│⁸ ─ │ ─ ⅜ ™⅜⁸2020

⌐ ∫≡ ⌐ ⅜ ⇔≡™╢ │ ⇔≡™╢⁹ ≢╖╢

≤⁸ ●☻≤ │ ⅜ ↄ⁸ ≤ ⅜ ™≡™╢⅜⁸▪fi⸗

♬▪│ ⅜ ╙ ™⁹  
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 3-21 [PCT ][ ][ ה ]PCT ┘
PCT C0101₈ ●☻₉  

 
 

 3-22 [PCT ][ ][ ה ]PCT ┘
PCT C0102₈ ₉  

 

 

 3-23 [PCT ][ ][ ה ]PCT ┘
PCT C0103₈▪fi⸗♬▪₉  
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( 2 )  

≢│◄♃ⱡכꜟ≤ⱷ♃ⱡכꜟ⅜ ↄ⁸Ᵽ▬○♦▫כ♀ꜟ ⅜↓╣⌐

™≡™╢⁹↓─ 3 ⌐≈™≡⁸PCT ─ ה ↔≤─ ⅔╟

┘ ╩  3-24⁸  3-25 ⅔╟┘  3-26 ⌐ ∆⁹™∏╣╙ 2010 ╩

∂≡ ⌐№╢⅜⁸ⱷ♃ⱡכꜟ≤◄♃ⱡכꜟ│ 2020 ⅛╠ ⌐ ∂≡™

╢⁹Ᵽ▬○♦▫כ♀ꜟ │↓╣⌐ ═╢≤ ⅜ ⌂ↄ⁸2021 ⌐

─ ╩ ∑≡™╢⅜ ≢│⌂™⁹ 

⌐╖╢≤⁸ ⅜ ╙ ↄ⁸ ⅜ ≢ 2 ≢№╢⁹

│◄♃ⱡ⁸ꜟכⱣ▬○♦▫כ♀ꜟ ≢ 3 ≢№╢⅜ 2 ─ ≤│ ⅜ ™≡

⅔╡⁸ⱷ♃ⱡכꜟ≢│ ⌐ ← 4 ≤⌂∫≡™╢⁹  

 

 3-24 [PCT ][ ][ ה ]PCT ┘
PCT C0201₈ⱷ♃ⱡ₉ꜟכ  

 

 

 3-25 [PCT ][ ][ ה ]PCT ┘
PCT C0202₈◄♃ⱡ₉ꜟכ  
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 3-26 [PCT ][ ][ ה ]PCT ┘
PCT C0206₈Ᵽ▬○♦▫כ♀ꜟ ₉  

 

 

( 3 )  

≤⇔≡│⁸●♁ꜞfi⌂≥ ─ ⌐Ᵽ▬○◄♃ⱡכꜟ─╟℮⌂

╩ −╢Ɽ♃כfi ⌐ ™ ≤⁸▪fi⸗♬▪─╟℮⌂

─ ╩ ∆╢√╘⌐ ╩ −╢Ɽ♃כfi ⌐ ™ ⌐

↕╣╢≤ ╦╣╢⅜⁸ ∑│ ⌐╦√╢√╘∆═≡╩ ∆╢↓≤│ ⇔

™⁹↓↓≢│ ⌂ ∑≤ ⅎ╠╣╢╙─╩ ≤⇔≡ ⇔√  

3-27 ⁹↓╣⌐╟╢≤⁸●♁ꜞfi≤Ᵽ▬○◄♃ⱡכꜟ─ ∑│⁸2010 ╩

∂≡ ≢│№╢╙──№╢ ─ ╩ ⇔≡⅔╡⁸2020 ⌐ ∫

≡ ⌐ ∂╢ ╩ ∑≡™╢⁹∕╣ ─ ∑╙ 2020 ⅛╠ ─

╩ ∑≡™╢⁹ 

 

 3-27 [ WO][ ][IPF] Ɽ♥fi♩ⱨ□Ⱶꜞכ
C03₈ ₉ ─  
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PCT ─ ה ↔≤─ ⅔╟┘ ╩ ⌐ ╢≤⁸

●♁ꜞfi×Ᵽ▬○◄♃ⱡכꜟ│ ⅜ ╙ ™⅜⁸ ⁸ ╙ ≢

™≡™╢  3-28 ⁹  

LPG ≤●♁ꜞfi─ ∑≢│ ⅜ ╙ ™⅜⁸ ─ │ ⌂ↄ⁸

2010 ╩ ∂≡ ⌐№╢  3-29 ⁹  

▪fi⸗♬▪× ⁸≤ ●☻× │ ≢ 2020 ↔╤⅛╠

⌂ ╩ ∑≡™╢  3-30 ⅔╟┘  3-31 ⁹  

 

 3-28 [PCT ][ ][ ה ]PCT ┘
PCT C0301₈●♁ꜞfi×Ᵽ▬○◄♃ⱡ₉ꜟכ  

 

 

 3-29 [PCT ][ ][ ה ]PCT ┘
PCT C0304₈LPG×●♁ꜞfi ╕√│ CNG ₉  
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 3-30 [PCT ][ ][ ה ]PCT ┘
PCT C0305₈▪fi⸗♬▪× ₉  
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╢╦↑≢╙⌂™─≢ ⌐ ⇔™─⅛╙⇔╣⌂™⁹ ⁸ ◄fi☺fi⌐≈™≡

│ ─ ⅜ ≡™╢⁹ √╡─◄Ⱡꜟ◑כ ⅜ ™↓≤⅜⁸

≤⇔≡ ≢№╢ │№╢⁹√∞⇔⁸ ⅜ ╕∫≡™╢ ●☻

◄fi☺fi≤ ™⁸ │ⱦfiכ♃ ⅜ ╕∫√┌⅛╡─ ≤ ╦╣≡

⅔╡⁸ ─ ⅜ ™ ⁸ ⅜ ⇔╛∆™ ╙№╢⁹ 

╩ ℮ ◄fi☺fi─ │ ⌂™⁹↓╣│⁸ ≈⌐│

⅜ ≢№╢√╘⁸ ₁─ ⌐≈™≡─ │ ⌂ↄ ⅎ

╢√╘≤ ╦╣╢⁹╙℮ ≈│⁸↓╣╠─ │∕╙∕╙ ─

≤⇔≡⁸ ◄fi☺fi≢∕─╕╕ ℮↓≤╩ ⌐ ↕╣√╙─⅜ ™⁸≤™

℮↓≤⅜№╢⁹ ⅎ┌⁸SAF ⌂ │ ⌂₈ ₉

≢№╢⅜⁸ ─ ◄fi☺fi≢ ℮↓≤╩ ≤⇔≡™╢√╘⁸◄fi☺fi ≢

─ ⇔™ ⁸ ⅜ ≡ↄ╢ │ ⌂™≤ ╦╣╢⁹∕─√╘⁸ ≢│

SAF │ ≤⇔≡™╢⁹  

ⱦfiכ♃ ⁸ ╩ ↄ≤⁸Dual Fuel ⌐≈™≡│≥─ ≢╙

ↄ─ ⅜ ≡™╢⁹ ≈⌐│⁸ ─ ╩ ℮√╘─ ╛Ɽ

▬꜡♇♩ ╩ ℮◄fi☺fi⅜ ™√╘≤ ╦╣╢⁹╙℮ ≈│⁸ ─

⅜ ∏⇔╙ ↕╣≡⅔╠∏⁸ ⌐╟∫≡│ ⇔⅛ ≢⅝⌂™

╩ ⌐⁸ ≤ ─≥∟╠≢╙ ≢⅝╢◄fi☺fi⅜ ↕

╣╢⁸≤™℮ ╙№╢≤ ╦╣╢⁹ 
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 3-32 ×◄fi☺fi ≤ ─◒꜡☻ⱴ♇ⱪ IPF  

 

 

4. ≤ ─  
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 4  ─  

1.  

│⁸ IPF ꜝfi◐fi◓╩ ≤⇔≡⁸Ɽ♥fi♩ⱨ□Ⱶꜞכ ꜝfi

◐fi◓╛ ─ ╩ ⇔⁸↕╠⌐⁸ ─ ⌂ ╩ ╗╟

℮⌐ 20 ╩ ⇔√⁹ ⌐│⁸ IPF ꜝfi◐fi◓ 20 ⅜ ┌╣√⁹  

 

 3-4  

 

 

20 ∕╣∙╣─Ɽ♥fi♩ⱨ□Ⱶꜞכ ⁸ IPF

⁸⅔╟┘ ה ╩∕╣∙╣  3-37⁸  3-38⁸⅔╟┘  

3-39 ⌐ ∆⁹ 

IPF⁸Ɽ♥fi♩ⱨ□Ⱶꜞ⁸⌐╙≥כ╒╓ ≡─ ⌐ ⇔≡ 2020 ⌐

─ ∟ ╖⅜№╢⁹∕╣ ≢│⁸ ⇔≡ ╩ ↑≡™╢ ⁸

2010 ╩ ∂≡ ⅜ ⌐№╢ ⁸2020 ≢ ⌐ ╩ ╛

⇔≡™╢ ⁸≤™∫√ ™⅜ ╠╣╢⁹ 

╩ ╠⇔≡™╢ ─ ⌐│⁸♦fi♁⁸⌐℮╟─כ ╟╡╙

⌐ ∆╢ ╩ ⇔≡™╢ ╛⁸Ford ─╟℮⌐⁸ ≢│⌂™⅜

┼─ ─ ╩ ╦∑╢ ╙№╢⁹ 

ה  3-39 ⌐╟╢≤⁸™∏╣─ ╙ ┼─

⅜ ™ ⁸ ┼│ ≥─ ⅜ ⇔≡™╢ ≢⁸ ≤ ↑⌐│

╩⇔≡™⌂™ ╙ ↕╣╢⁹ 

Ɫfiⱨ□ Hanwha ≥ⱪכꜟ◓ CSSC ╣∙╣⧵│ⱪכꜟ◓

≤ ─ ≢№╢⅜⁸Ɽ♥fi♩ⱨ□Ⱶꜞכ  3-37 ≤ IPF
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12 WÄRTSILÄ EP 12 91 23 91 20 114

13 JP 13 90 21 113 26 97

14 Volvo EP 14 76 28 78 100 19

15 CSSC CN 15 74 7 290 6 392

16 DENSO JP 16 73 20 115 31 69

17 Hanwha KR 17 69 1 710 1 881

18 PHINIA US 18 61 34 61 94 21

19 IHI JP 19 59 26 82 48 48 NH3

20 YANMAR JP 20 58 27 81 202 10
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 3-38 ─ ⅛╠ ⅛╢╟℮⌐⁸ ─ ≥⅜ ↑≢№╡⁸ IPF

│ ⌐ ╠╣≡™╢⁹  

⅜ ╩ ≤⇔⌂⅜╠╙⁸ ╩ ⌐ ⇔≡™╢≤™℮
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╣│ ─ ≤⁸ ─ ⅜ ╘≡ ™≤ ↕╣≡™╢

↓≤╩ ∆⁹ 

⁸ │ ╩ ≤⇔⁸ ≢│ ╛ ⁸ ⌐ ↕
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╩ ⇔⁸ ™≢ ⁸ ≤ ™≡™╢⁹ ⌐ ╛ ⁸♦

fi♁כ╙ ⌐ ↄ ⇔≈≈⁸ ╛ ╩ ⌐◌Ᵽ⁹╢™≡⇔כ

│↕╠⌐ ≢⁸ ╛ Hanwha │ ┼─ ⅜ ⌐ ⅝ↄ⁸

┼─ │ ≢№╢⁹ 

╩ ∂≡⁸ │ ⌐≤∫≡│ ≤⇔≡ ─ ≢№╢⅜⁸

⌐≤∫≡│ ⌐ ↕⌂ ⌐ ╕∫≡™╢⁹↓╣⌐ ⇔⁸ │ ↄ─

⌐≤∫≡⁸ ╟╡╙ ⅝⌂ ⌂ꜟⱣכ꜡◓⁸╡⅔≡∫⌂≥

≤⇔≡ √╢ ╩ ™≡™╢↓≤⅜ ╖ ╣╢⁹⇔√⅜∫≡⁸↓─ │₈

│ ╩ ≤⇔≈≈⁸ ╩ ─ ≤⇔≡ ⌐ ╩

╘≡™╢₉ ╩ ⌐ ⇔≡™╢⁹ 

  



 

- 44 - 

 

 
 

 
 

 
 

 
 

 

 

 3-37 [ WO][ ][IPF] Ɽ♥fi♩ⱨ□Ⱶꜞכ
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ה ↔≤─ ≤ ─ ™   

ה ⌐╟╢ ─♩♇◕כ♃   

ה ה ↔≤─   

ה ─ ↑≤ ─  

↕╠⌐⁸ ↕╣≡™╢Ɫ▬Ⱪꜞ♇♪ ⌐ ⇔√ ◄fi☺fi─

╩ ∆╢√╘⌐ 1 ╩ ⇔⁸ ≢ 16 ╩ ≤⇔

√⁹  

╕√⁸ ─ ⌂♩꜠fi♪╩ ∆╢√╘⁸1990 2023 ─

╩ ≤⇔√⁹ 

 

1. ─  

 3-46 ⌐◄fi☺fi ↔≤⌐ ─Ɽ♥fi♩ⱨ□Ⱶꜞכ ─ ╩

⇔√⁹◄fi☺fi ⌐│№╕╡ ╠∏⌐⁸ ↔≤⌐ ─ ⅜ ╠

╣╢⁹  

│ 1990 ⅛╠ ⅜ ↑≡™╢⅜⁸2000 ⌐ ≈─Ⱨכ◒╩

⇔⁸2010 ⌐ ╩ ∑√ ⁸2020 ↔╤⅛╠ ⇔≡™╢⁹ 

▪fi⸗♬▪│⁸1990 ⅛╠ ≡™╢⅜⁸ ∟ ╘╢─│ 2000 ⌐ ∫

≡⅛╠≢⁸ ⌐╛╛ ╣≡ 2010 ⌐ Ⱨכ◒╩ ⅎ≡™╢⁹∕─

2010 ╩ ∂≡╛╛ ⌐№╢⅜⁸ ≤ ⌐ 2020 │ ⇔≡

™╢⁹  

●☻│ 1990 ⅛╠ ≡⅔╡⁸2010 ⌐Ⱨכ◒⌐ ⇔√ ⁸

╩ ⇔≡⅔╡⁸2020 ╙ │ ∑≡™⌂™⁹ 

◄♃ⱡכꜟ│ ≥⅜꜠◦ⱪ꜡ ≢№╡⁸∕─℮∟≢╙●♁ꜞfi ⅜ ≢№╢⁹

2000 ⌐Ⱨכ◒╩ ∑√ ⁸2010 │ ─ ⅜ ™≡⅔╡⁸●

♁ꜞfi ≢│ ─ │ ꜟ♀כ▫♦⁸⅜™⌂™≡⇔ ≢│ │ ⌂™╙─

─ 2020 ⌐ ∫≡ ─ ╩ ⇔≡™╢⁹  

ⱷ♃ⱡכꜟ╙╒╓●♁ꜞfi ≢№╢⁹ ─ 4 ≤ ═≡╙ ││╢⅛

⌐ ⌂ↄ⁸2010 ─Ⱨכ◒╙ ╖≤╣⌂™⅜⁸2020 ⌐ ∫≡꜠◦ⱪ꜡⁸

ꜟ♀כ▫♦⌐ ≢ ╩ ∑≡™╢⁹  
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 3-46 [ ]Ɽ♥fi♩ⱨ□Ⱶꜞכ  

 

 

2.  

5 ×◄fi☺fi 3 ─ 15 ⌐≈™≡ ─Ɽ♥fi♩ⱨ

□Ⱶꜞכ ╩  3-47 ⌐⁸╕√∕─ ╩  3-48  3-52 ⌐ ∆⁹

⅜ ↄ⁸ ⁸ ≤ ⅜ ↄ⅜ 3 ─ │ ↕™⁹√∞⇔⁸

╩ ╢≤⁸ ≤ ≢│Ɽ♃כfi⌐ ™⅜№╢⁹ │ 2000

2010 ⌐⅛↑≡Ⱨ⁸╡№⅜◒כ∕─ ™∫√╪ ⇔√ ⌐ 2020

⅛╠ ⌐ ∂≡™╢⁹ ⁸ │ 2020 ⅛╠─ ⅜Ɽ♥fi

♩ⱨ□Ⱶꜞכ ─℮∟─ ⅝⌂ ╩ ╘≡™╢⁹2010 ⌐™∫√╪Ⱨכ◒

╩ ⇔≡™╢ ╙№╢⅜⁸ ⌐ ═╢≤╛╛ ™ ≢⁸ ╙

╠╣≡™╢⁹ 

│ ⌂ↄ⁸ IPF ─ ↕╙ ⅎ╢≤⁸↓─ ≢ ─ ⌐╦

√╢ │ ⌂™≤ ╦╣╢⁹ 

│▪fi⸗♬▪⅜ ™↓≤⅜ ≢№╢⁹●♁ꜞfi ─▪fi⸗♬▪│

⌐ ═≡ │ ⌂™⅜⁸ ─Ɽ♥fi♩ⱨ□Ⱶꜞכ─ ≢─ ≢ ╢≤

╛│╡ │▪fi⸗♬▪⌐ ⇔≡™╢↓≤⅜ ↕╣╢⁹ 
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 3-48  ◄fi☺fi × ↔≤─Ɽ♥fi♩ⱨ□Ⱶꜞכ ─
1990 2023  

 

 

 3-49 ▪fi⸗♬▪  ◄fi☺fi × ↔≤─Ɽ♥fi♩ⱨ□Ⱶꜞכ
─ 1990 2023  

 

 

 3-50 ●☻  ◄fi☺fi × ↔≤─Ɽ♥fi♩ⱨ□Ⱶꜞכ
─ 1990 2023  
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 3-51 ◄♃ⱡכꜟ  ◄fi☺fi × ↔≤─Ɽ♥fi♩ⱨ□Ⱶꜞכ
─ 1990 2023  

 
 3-52 ⱷ♃ⱡכꜟ  ◄fi☺fi × ↔≤─Ɽ♥fi♩ⱨ□Ⱶꜞכ
─ 1990 2023  

 

 

3. ⌐ ⇔√ ◄fi☺fi  

⌐ ⇔√ ◄fi☺fi DH E Dedicated Hybrid Engine⁸ 

Ɫ▬Ⱪꜞ♇♪ ◄fi☺fi 10⌐⅔↑╢ ה Ɽ♥fi♩ⱨ□Ⱶꜞכ

╩  3-53 ⌐ ∆⁹ ≤⇔≡│⁸2005 ⇔ 2011 ⌐Ⱨכ

◒╩ ⅎ⁸2015 │Ⱨכ◒ ─ 3 ─ 1 ≤⌂∫√⅜⁸∕─ ╙ 20 30

─ ╩ ⇔≡™╢⁹ ה ⌐ ╩ ∆╢≤⁸  

3-54 ─≤⅔╡⁸ ⅜ ╙ ↄ⁸ ≤ ⅜ ↄ⁹ ⁸ ⁸

∕─ │╛╛ ⌂™⁹ 

│ 2000 ⇔ 2007 ⌐Ⱨכ◒╩ ⅎ√ ⇔√⅜⁸

┘ ⌐№╢⁹ 
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╡⁸2010 │ ╩ ╡ ⇔≡™╢⁹  

 
fi☺fi◄≥כ♃כ⸗ 10 ─ ∑⅛╠⌂╢ Ɽ꞉כ♩꜠▬fi≢─ ⌐ ⇔

√◄fi☺fi  

1 5 2 2 4 2 8 41 39 40 17 18 14 5 15 18 13 3 4 2 1 3 3

5 1 1 13 2 3 4 4 7 89 49 78 53 33 34 58 29 22 17 11 17 3 4 5 7 5 6 9 3

4 1 2 4 3 4 4 14 69 25 27 11 15 22 13 2 6 9 10 5 5 15 5 5 1

4 3 6 8 2 6 6 9 7 5 6 8 10 5 5 1 8 3 14 4 2 4 2 11

1 1 2 3 2 1 2 3 1 2

4 4 2 1 2 2 2 1 1 1 2 2 1 3 2

2 3 10 3 7 4 2 1 1 1 3 1

2 2 1 5 5 1 4 6 5 9 9 9 2 6 3 6 2 1 1 5 14

1 1 1 2 2 1 4 3 2 7 1 9 5 7 6 6 4 3 3 2 4 2 4 2

1 2 1 2 5 1 2 2 2 2 5 5 9 3 4

1 1 3 1 2 1

1 1 1 1 1 1 1

2 2 1 1 2

1 1 1 2 1 3 2 2

2 2 1 1 1

2 3 2 1 2

1

( )

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

5 7 5 1 5 2 2 1 6 4 6 3 2

4 9 1 2 2 3 4 3 4 2 2 4 2 2 1 6 2

4 2 2 1 2 4 1 2 2 2 1 2 2 5 2 1 2 2 2 1 3 1 4

2 1 3 2 2 9 6 5 4 7 11 8 2 8 8 7 11 13 7 14 30

1 2 4

1

2 1 4 3 2 1 1 1 2 1 3 2 1 1 1

1 2 2 2 1 2 1 2 1 2 2

1 1 2 1 1 1 4 1 1 1 1 2

1 1 1 1 2 3 10 3 3 9 10 14 8 25 26

1 2

1 1 2 1

1 1 1 1 1 1 2 1 1

2 1 1 1 1 1 1 1 1 2 1 2 1

1 1 1 1 2 2

1 2 1 1 1 2 3 1 1

1

( )

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

 
 

 
 

 
 



 

- 59 - 

 

 
 

 
 

 
 

 
 

 

 

│ ≤ ∆╢≤ │ ⌂™⅜⁸2010 ⅛╠ ⇔≡™

╢⁹  

│ 2007 ⇔⁸2011 ⌐Ⱨכ◒╩ ⅎ ╩ ⅝ↄ ╢

≤⌂∫≡™╢⅜⁸ ⇔∏≈ ⇔≡™╢⁹  

 

 3-53 [ ה ]Ɽ♥fi♩ⱨ□Ⱶꜞכ ⌐ ⇔
√ ◄fi☺fi  

 

 

 3-54 [ ה ]Ɽ♥fi♩ⱨ□Ⱶꜞכ ⌐ ⇔√
◄fi☺fi  

 

 

 6  ─  

─ ⌐ √∫≡│⁸ ⌐╟╡ ה ⌐ ↕╣√

≢№╢↓≤╩ ≤⇔≡⁸∕─ ≢ ─ ⌐⅔↑╢ ⌂

╩ ∆╢↓≤╩ ⇔√⁹  

─ ╩ ∆╢≤⁸ ≤⇔≡│ ⁸ ⁸ ⁸ ⁸

⁸⅜ →╠╣╢⁹◄fi☺fi ꜡ⱦfi⅔╟┘꜠◦ⱪכ♃⁸│ ●♁ꜞfi ≤♦▫

ꜟ♀כ ⅜ ⌂ ≢№╢⁹╕√⁸ ≤⇔≡│ ●☻⁸ ⁸▪fi⸗♬

▪⁸ ─ ⁸⅔╟┘↓╣╠≤ ∆╢⅜ Dual Fuel ⁸≤

⌂╢⁹↓↓≢ │⁸ ꜟכ◖ꜟ▪╢№≢ ╛ ⁸Ᵽ▬○

╩ ╗⁹ 

⇔√ 10 ─ ╩  3-5 ⌐ ∆⁹  
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 1   

1.  

⌂≥ ⁸₈ ₉≤™℮⁹ ╩ │☻כⱬ♃כ♦─╘√╢∆

Elsevier ─ Scopus╩ ™√⁹ ─♃▬ⱪ│ Scopus⅜ ∆╢ Article

⅔╟┘ Conference Paper ╩ ≤⇔⁸Review ╛ │

⇔√⁹ │ 2012 2024 ≤⇔√⁹ 

╩ ⇔√─│ 2025 6 25 ≢№╢⁹ ≤ ╩  4-1

⌐ ∆⁹ 

 

2. ⁸ ה ─  

⌐╟╢ⱡ▬☼ ≤⇔─ ⁸ 21,329 ⱡ▬☼│ 5,893 ≢⁸

ⱡ▬☼ │ 28%≢№∫√⁹ ∫√ 15,436 ╩ ─ ≤⇔√⁹  

 

3. ─  
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 4-1 ◄fi☺fi ─ ≤  

 

  

♃▬♩ꜟ⁸ ♪כ꞉כ◐⁸
2010-2024

#1

(Hydrogen W/5 fuel) or (H2 W/5 fuel) or ("Brown Gas" W/5 fuel) or
(oxyhydrogen W/5 fuel) or (knallgas W/5 fuel) or ("knall gas" W/5 fuel)

or (HHO W/5 fuel) or (Ammonia W/5 fuel) or (NH3 W/5 fuel) or (Methane W/5
fuel) or (CH4 W/5 fuel) or (Ethane W/5 fuel) or (C2H6 W/5 fuel) or

(Propane W/5 fuel) or (C3H8 W/5 fuel) or (Butane W/5 fuel) or (C4H10 W/5
fuel) or ("Natural gas" W/5 fuel) or (LNG W/5 fuel) or ("Liquefied

Natural Gas" W/5 fuel) or (CNG W/5 fuel) or ("Compressed NaturalGasΔ W/5
fuel) or (LPG W/5 fuel) or ("Liquefied Petroleum Gas" W/5 fuel) or (LPgas

W/5 fuel) or (Alcohol W/5 fuel) or (Ethanol W/5 fuel) or (Methanol W/5
fuel) or (Ethyl W/5 fuel) or (Methyl W/5 fuel) or (Ether W/5 fuel) or

(Bio W/5 fuel) or (Biomass W/5 fuel) or ("Biomass resource" W/5 fuel) or
(Ferment* W/5 fuel) or (Organic W/5 fuel) or (Digest* W/5 fuel) or

(Synthe* W/5 fuel) or (Compo* W/5 fuel) or (Alternative W/5 fuel) or
(Substitut* W/5 fuel) or (Renewable W/5 fuel) or (Nonfossil W/5 fuel) or
("Non fossil" W/5 fuel) or (Green W/5 fuel) or (Clean W/5 fuel) or e-fuel

or (HVO W/5 fuel) or ("Hydrotreated Vegetable Oil" W/5 fuel) or ("Low-
carbon" W/5 fuel) or (Decarbonization W/5 fuel) or ("Zero carbon" W/5

fuel) or ("Carbon-neutral" W/5 fuel) or ("Carbon Reduction" W/5 fuel) or
("Carbon free" W/5 fuel) or (Lowcarbon W/5 fuel)

169,132 ─

#2 "combustion engine" 30,957

#3
"spark ignition engine" or "S.I. engine" or "SI engine" or "gasoline

engine"
12,635

⁸●☻ ●♁ꜞ
fi

#4 "compression ignition engine" or "CI engine" or  "diesel engine" 57,713 ꜟ♀כ▫♦⁸

#5 "gas turbine" 42,238 ⱦfiכ♃☻●

#6 (power W/5 generat*) W/10 (engine or "gas turbine") 4,928
ꜟ♀כ▫♦⁷

ⱦfiכ♃☻●

#7 #2 or #3 or #4 or #5 or #6 133,392
ⱦfiכ♃☻● ╗

#8 #1 and #7 25,474

#9
#8╩○ꜞ☺♫ꜟ article ≤conference paper ⌐ ⁹꜠ⱦꜙכ ╛

│ ↄ⁹
23,372

#10 "flue gas" or "exhaust gas" 64,984 ●☻

#11 #1 and #10 6,869 ●☻

#12 #7 and #10 15,349
●☻

⅜ ∆⅞╢

#13 #8 or #11 28,576 │ ●☻
≤⇔≡ 14

#14 #13 and not #8 3,102
8≤─#13≤─ ⁹90 ⅜ⱡ▬

☼⁹ ●☻ ⁸ ●☻
⌂≥10

#15 #9╩ 2012 2024 ⌐ ≤ ╩ ╦∑╢ 21,329
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 2   

₈ ◄fi☺fi₉⌐ ∆╢ ─ ה ─

⅔╟┘ ╩  4-1 ⌐⁸ ꜝfi◐fi◓╩  4-2

⌐∕╣∙╣ ∆⁹ ─ ⅛╠─ ⅜♩♇ⱪ≢№╢⅜⁸ ≢│⁸▬

fi♪⅛╠─ ⅜ 3,714 ≤ ⌐ ↄ⁸ ⁸ ⁸ ⌐ ⅎ≡⁸

ⱴ꜠⁸▪◦כ▬ꜝfi⁸Ⱪꜝ☺ꜟ⁸꜡◦▪⁸◌♫♄⁸▬fi♪Ⱡ◦▪⁸◘►☺▪ꜝⱦ

⅜▪ꜞꜝ♩☻כ○⁸▪ 20 ╕≢⌐ ∫≡⅔╡⁸₈ ◄fi☺fi₉⌐

∆╢ ⅜⁸ ⌂ ה ⌐⅔™≡⁸ ⌐ ↕╣≡™╢↓≤╩ ⇔≡™

╢⁹  

 

 4-1 [ ה ] ┘  

 

 

ה 4-2  ꜝfi◐fi◓ 2012 2024  

 

 

 

341

2.2% 1,274

8.3%

4,025

26.1%

2,310

15.0%
370

2.4%

∕─

7,116

46.1%

15,436

762 724

892
1,036

734

953 837

1,101

1,364
1,4611,546

1,826
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2,000
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2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

⁯ ⁯ ᴆ ⁯ ḫ⁯ ζχ ›ὓ

ᾆẕּי Ṑḩ⁯ ʾ ӽ

2012- 2024

ה

1 ▬fi♪ 3,714

2 2,310

3 1,274

4 ▬♃ꜞ▪ 598

5 ♪▬♠ 575

6 ♩ꜟ◖ 541

7 ⱴ꜠כ◦▪ 495

8 455

9 370

10 ⱳכꜝfi♪ 355

11 341

12 ▬ꜝfi 324

13 Ⱪꜝ☺ꜟ 300

14 ꜡◦▪ 272

15 ☻Ɑ▬fi 241

16 ◌♫♄ 235

17 ▬fi♪Ⱡ◦▪ 229

18 ◘►☺▪ꜝⱦ▪ 188

19 ▪ꜞꜝ♩☻כ○ 171

20 fi♦כ▼►☻ 146
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 3   

₈ ◄fi☺fi₉─ ─ ₈ ₉₈ ₉₈ ₉₈ ₉₈

₉⌐⅔↑╢⁸ ≤Ɽ♥fi♩ⱨ□Ⱶꜞכ≤─ 11─ ╩  4-2 ⌐

⇔⁸∕─ ╩  4-3 ⌐╕≤╘√⁹ ≢│⁸₈ ꜟ♀כ▫♦₈≡⇔≥₉ ₉⅜

ↄ⁸₈ ₉≢│₈∕─ ─ ₉≤₈Ᵽ▬○♦▫כ♀ꜟ ₉⅜ ™⅜⁸↓

╣│⁸ 5 ≢ ═╢╟℮⌐⁸▬fi♪⌂≥─↓─ ⌐ ∆╢ ⅜

™√╘≢№╢⁹╕√⁸₈ ₉│₈ ה☻● ₉≤₈◄fi☺fi ה

₉⅜ ≢№╢⁹ ⁸ ≢│₈ ─ ₉⅜ ↄ⁸₈ ₉≤⇔

≡₈ ₉⅜ ™↓≤⅜ ≢№╢⁹ 

 

 4-3 ₈ ◄fi☺fi₉─ ⌐⅔↑╢ ≤ ≤─  

 ─  ─  

₈ ₉  ╩ ⇔⌂™ ⅜ ™⁹ 
₈ ₉⅜ ↄ⁸ │₈ ה

₉₈ ₉₈ ₉⅜ ≢№╢⁹ 

₈ ₉  

ꜟ♀כ▫♦₈ ₉⅜ ↄ⁸₈●♁

ꜞfi ₉₈ ⱦfiכ♃) )₉

≤ ↄ⁹  

ꜟ♀כ▫♦₈ ₉₈●♁ꜞfi ₉₈

ⱦfiכ♃) )₉₈ ─꜠◦ⱪ꜡₉₈

─ ₉⅜∕╣∕╣ №╢⁹  

₈ ₉  
₈∕─ ─ ₉≤₈Ᵽ▬

ꜟ♀כ▫♦○ ₉⅜ ™⁹  

₈ ₉₈ ●☻₉⅜ ↄ₈Dual  Fuel₉

╙ ⌂ↄ⌂™⁹₈Ᵽ▬○♦▫כ♀ꜟ ₉│

⌂™⁹  

₈ ₉  

₈ ה☻● ₉≤₈◄

fi☺fi ה ₉⅜ ↄ⁸

₈ ₉⅜ ↄ⁹  

₈ ₉─ ─ ⌐≈™≡⁸Ᵽꜝ

fi☻╟ↄ ↕╣≡™╢⅜⁸ ⌐₈

─ ₉⅜ ™⁹  

₈ ₉  
₈꜠◦ⱪ꜡ ₉₈ ₉

₈∕─ ─ ₉⅜ ™⁹ 

₈ ₉⅜ ╙ ↄ⁸₈꜠◦ⱪ꜡

₉₈ ₉⅜ ↄ⁹₈∕─ ─ ₉

│ ⌂™⁹  

 

 4-2 ≤ ≤─  

 
11 ( ) ( ─ /15,436 )×100 

Ɽ♥fi♩ⱨ□Ⱶꜞכ (%) ( ─Ɽ♥fi♩ⱨ□Ⱶꜞכ /13,965 )×100 

15,436 ≤ 13,965 │⁸∕╣∙╣ ≤ Ɽ♥fi♩ⱨ□Ⱶꜞכ ™∏╣╙ⱡ▬☼╩

ↄ ≢№╢⁹  

0% 20% 40% 60% 80%

( )

─

( )

─

∕─ ─

15,436 100% 13,965 100%
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0% 10% 20% 30% 40% 50%

( + )

─

∕─ ─

∕─ (1- )

e-Fuel

DME

─

∕─ ─

/

15,436 100% 13,965 100%

0% 10% 20% 30% 40% 50%

×

×

×

LPG× (╕√│CNG)

×

×

×

─

∕─ ─

Dual Fuel

/

15,436 100% 13,965 100%

0% 10% 20% 30% 40% 50%

NOx( )

PMהPN

─

∕─ ─

15,436 100% 13,965 100%
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0% 10% 20% 30% 40% 50%

─

∕─ ─

15,436 100% 13,965 100%
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ה  4   

⅔╟┘ ─ ꜝfi◐fi◓12╩⁸  4-4 ⌐

⇔√⁹ │▬fi♪─ ⅜ꜝfi◐fi◓ ⌐ ⇔≡™╢⅜⁸

ꜝfi◐fi◓⌐│⁸ ⌂ ה ─ ⌐ ∆╢ ⅜ ∫≡™╢⁹  

 

 4-4 ⅔╟┘ ─ ꜝfi◐fi◓  

  

 

 

 5  ─  

─ 15,436 ⱡ▬☼╩ ↄ ⅛╠⁸ ─ ™

130 ╩ ≤⇔≡ ⇔⁸∕─ ╩◄fi☺fi × ─

≢ ⇔√  4-5 ⁹↓─ ╩ ╕ⅎ⁸ ─ ╩ ↑≡ ⇔√

 
12 ─ ⅔╟┘ ─╖╩◌►fi♩⇔√⁹  

1
▬fi♪ (IIT)◓ꜟכⱪ

▬fi♪
377

2 228

3 173

4
ꜟכ꜡═ VIT

▬fi♪
161

5 156

6
▬♃ꜞ▪ (CNR)◓ꜟכⱪ

▬♃ꜞ▪
140

7
▪fi♫
▬fi♪

131

8
ⱪכꜟ◓

115

9
ⱪכꜟ◓

112

10
Ⱬfiכ▪ (RWTH Aachen)

♪▬♠
88

11 87

12
Ᵽ꜠fi◦▪

☻Ɑ▬fi
85

12
ⱴ꜠ה▪◦כⱤⱢfi (UMP)

ⱴ꜠כ◦▪
85

14
◘♃ꜘⱣⱴ

▬fi♪
83

15 Ɫꜟⱦfi 79

16
ⱴꜝꜘ
ⱴ꜠כ◦▪

77

16
fl▼ꜟ♥♇◒ Vel Tech

▬fi♪
77

18
◌ꜞⱨ◊ꜟ♬▪ ⱪכꜟ◓

74

19
◐fi◓ה▪Ⱪ♪ꜝ
KAUST ◘►☺▪ꜝⱦ▪

69

20
ⱵꜙfiⱫfi (TUM)

♪▬♠
68

( )
⌂

1 Likhanov V.A.
Vyatka State Agrotechnological

35

2 García A.
Ᵽ꜠fi◦▪

☻Ɑ▬fi 25

2 Boret t i  A.
♪fiꜝכ☺כꜙ♬ 25

4 Yi lmaz N.
Ɫ꞉כ♪

22

5 Liu J. 21

5 Agarwal  A.K.
▬fi♪ IIT
ⱪכꜟ◓ ▬fi♪ 21

7 Ir imescu A.
▬♃ꜞ▪ CNR ◓
ⱪכꜟ ▬♃ꜞ▪ 16

7 Ramal ingam S.
▪fi♫
▬fi♪ 16

7 Park C.
KIMM

16

7 Karagoz Y.
▬☻♃fiⱩכꜟⱷ♦♬◄♇♩

♩ꜟ◖ 16

7 Soloiu V.
fi◙◘ה▪☺כꜛ☺

16

12 Viswanathan K.
Sri Krishna College of Enggineering

15

12 Catapano F.
▬♃ꜞ▪ CNR ◓
ⱪכꜟ ▬♃ꜞ▪ 15

12 Gainey B.
◒꜠ⱶ♁fi

15

12 Mancaruso E.
▬♃ꜞ▪ CNR ◓
ⱪכꜟ ▬♃ꜞ▪ 15

12 Hemanandh J.
◘♃ꜘⱣⱴ

▬fi♪ 15

17 Szpica D.
ⱦꜗ►▫☻♩◒

ⱳכꜝfi♪ 14

17 Yao C. 14

19 Cameret t i  M.C.
♫ⱳꜞ ⱨ▼♦ꜞ◖2

▬♃ꜞ▪ 13

19 Rimkus A.
fl▫ꜞ♬ꜙ☻ה◕♦▫Ⱶ♫☻

ꜞ♩▪♬▪ 13

19 Teoh Y.H.
ⱴ꜠כ◦▪◘▬fi☻

ⱴ꜠כ◦▪ 13

19 Devarajan Y.
◘fl▼כ◘ ה

SIMATS ▬fi♪ 13

19 Liu J.
►▼☻♩Ᵽכ☺♬▪

13

19 Seyam S.
○fi♃ꜞ○ UOIT

◌♫♄ 13

19 Yousef i  A.
◌♫♄ NRC

◌♫♄ 13

19 Gad M.S.
ⱨ□ꜚכⱶ
◄☺ⱪ♩ 13
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⅛╠ ⌂ 12 ╩ ┘⁸ ≤⇔√  4-6 ⁹  

 

 4-5 130 ─  
 
◄fi☺fi ×  

 

 

 4-6 ꜞ☻♩  

 

◄fi☺fi ⱦfiכ♃☻● ●♁ꜞfi ꜟ♀כ▫♦ ∑∏

─ 20 18 79 13 130

6 8 8 7 29

▪fi⸗♬▪ 16 10 17 7 50

●☻ 2 1 4 0 7

ⱷ♃ⱡכꜟ 0 1 8 0 9

◄♃ⱡכꜟ
Ᵽ▬○▪ꜟ◖כꜟ

0 2 12 1 15

0 0 39 1 40

◄fi☺fi ─ │∕╣∕╣╩◌►fi♩

1

Assessment of current 
capabilities and near-term 
availability of hydrogen-fired 
gas turbines considering a 
low-carbon future

2021

Journal of 
Engineering 

for Gas 
Turbines and 

Power

143 4 41002 113

2

A review of hydrogen direct 
injection for internal 
combustion engines: Towards 
carbon-free combustion

2019
Applied 

Sciences 
(Switzerland)

9 22 4842 337

3

Experimental analysis on the 
performance, 
combustion/emission 
characteristics of a DI diesel 
engine using hydrogen in dual 
fuel mode

2024

International 
Journal of 
Hydrogen 

Energy

52 843 80

4

Experimental and numerical 
study of the laminar burning 

premixed flames

2018
Combustion 
and Flame

187 185 759

5

Evolution of N2O production at 
lean combustion condition in 
NH3/H2/air premixed swirling 
flames

2022
Combustion 
and Flame

244 112299 97

6

Experimental study on 
ammonia/hydrogen/air 
combustion in spark ignition 
engine conditions

2020 Fuel 269 117448 420

7

Effects of ammonia on 
combustion, emissions, and 
performance of the 
ammonia/diesel dual-fuel 
compression ignition engine

2023
Journal of the 

Energy 
Institute

107 101158 203

8

Effect of assisted hydrogen on 
combustion and emission 
characteristics of a diesel 
engine fueled with biodiesel

2022 Energy 254 124269 115
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 6  ─╖⌐╟╢  

1. ₈ ₉×₈◄fi☺fi ₉ 

₈ ◄fi☺fi₉ ⌐≈™≡⁸ ╩ 1990 2025 ⌐ →≡⁸

₈ ₉×₈◄fi☺fi ₉─ ⌐≈™≡⁸ ─╖⌐╟╢ ╩

⇔√⁹ ⁸ ⌐ ⅔╟┘▪fi⸗♬▪⅜⁸●♁ꜞfi ꜟ♀כ▫♦⁸ כ♃⁸

ⱦfi≤╙⁸2020 ≢ ⌐ ⅜ ⅎ≡™╢↓≤⅜ ↕╣√  

4-3  4-5 ⁹  

 

 4-3 ●♁ꜞfi ≢─ ─  

 

 

  

9

Combined effect of influence 
of nano additives, combustion 
chamber geometry and 
injection timing in a DI diesel 
engine fuelled with ternary 
(diesel-biodiesel-ethanol) 
blends

2019 Energy 174 386 299

10

Performance and combustion 
characteristics of a retrofitted 
CNG engine under various 
piston-top shapes and 
compression ratios

2024

Energy 
Sources, Part 
A: Recovery, 

Utilization and 
Environmental 

Effects

46 1 13417 44

11
Effect of ethanol-gasoline 
blends on SI engine 
performance and emissions

2021
Case Studies 

in Thermal 
Engineering

25 100891 151

12

Investigation of the 
mechanism behind the surge in 
nitrogen dioxide emissions in 
engines transitioning from pure 
diesel operation to 
methanol/diesel dual-fuel 
operation

2024
Fuel 

Processing 
Technology

264 108131 44

0

20

40

60

80

100

120

▪fi⸗♬▪

◄♃ⱡכꜟ

ⱷ♃ⱡכꜟ

●☻

2025 │ 10 6 ⌐☻כⱬ♃כ♦⌐≢╕ ⁸╡№≢♃כ♦√╣↕ ╩ ⇔≡™⌂™⁹
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ꜟ♀כ▫♦ 4-4  ≢─ ─  

 

 

─≢ⱦfiכ♃ 4-5  ─  

 

 

2. ▬fi♪╩ ⅎ√ [ ה ]  

≢│⁸∕─ ─ ה ⁸ ⌐▬fi♪─ ⌐╟╢ ⅜

⌐ ™↓≤⅜ ⇔√⁹↓─√╘⁸ ⌐▬fi♪╩ ⅎ√ ה ─

╩⁸ [ ה ] 

₈◄fi☺fi × ₉ ≢ ∫√  4-6 ⁹  

│ ─ ╡⁹ 

♪fi▬ה Ᵽ▬○♦▫כ♀ꜟ ⁸◄♃ⱡ⁸ꜟכⱷ♃ⱡכꜟ⌂≥─Ᵽ▬○ⱴ☻  

⌐ ⁹ ╙ ╡ │ⱦfiכ♃⁸⅜╢™≢╪ ⌂™⁹ 

ה ▪fi⸗♬▪≢│ ™ ╩ ╘╢⁹ ⌐ⱦfiכ♃⌐ ⁹  

ה ⁸ ●☻⁸◄♃ⱡכꜟ⌐ ⁹▪fi⸗♬▪│♃כⱦfi ⁹  

ה ⁸◄fi☺fi ≤╙ ≢ ╡ ╪≢™╢⁹  

0

50

100

150

200

250

300

350

▪fi⸗♬▪

◄♃ⱡכꜟ

ⱷ♃ⱡכꜟ

●☻

2025 │ 10 6 ⌐☻כⱬ♃כ♦⌐≢╕ ⁸╡№≢♃כ♦√╣↕ ╩ ⇔≡™⌂™⁹
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▪fi⸗♬▪
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●☻

2025 │ 10 6 ⌐☻כⱬ♃כ♦⌐≢╕ ⁸╡№≢♃כ♦√╣↕ ╩ ⇔≡™⌂™⁹
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ה ⱷ♃ⱡכꜟ╛▪fi⸗♬▪×♦▫כ♀ꜟ ⌐ №╡⁹ 

ה №╕╡ │⌂™⅜⁸Ᵽ▬○ⱴ☻ │ ⌂™⁹  

 

 4-6 [ ה ] ◄fi☺fi ×
  

 

 

 

 

 

 

     

 

 

 

33

3.1%
104

9.9%

372

35.3%

170

16.1%

44

4.2%

140

13.3%

∕─

190

18.0%

1,053

77

2.9%

252

9.5%

750

28.4%

256

9.7%
63

2.4%

628

23.8%

∕─

617

23.3%

2,643

105

4.1%
502

19.8%

979

38.5%

312

12.3%

64

2.5%

92

3.6%

∕─

486

19.1%

2,540

8

4.3%
31

16.6%

49

26.2%

57

30.5%

9

4.8%

9

4.8%

∕─

24

12.8%

187

23

3.9% 38

6.4%

139

23.3%

263

44.1%

22

3.7%

39

6.5%

∕─

73

12.2%

597

66

11.8%

85

15.2%

169

30.2%

102

18.2%

26

4.6%

13

2.3%

∕─

99

17.7%

560

 

[●♁ꜞfi ]  

 

ꜟ♀כ▫♦] ]  

 

ⱦfiכ♃] ]  

▪fi⸗♬▪  

[●♁ꜞfi ]  

▪fi⸗♬▪  

ꜟ♀כ▫♦] ]  

▪fi⸗♬▪  

ⱦfiכ♃] ]  

●☻  

[●♁ꜞfi ]  

●☻  

ꜟ♀כ▫♦] ]  

●☻  

ⱦfiכ♃] ]  
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27

3.0%
123

13.5%

290

31.8%

78

8.6%

20

2.2%

109

12.0%

∕─

264

29.0%

911

88

3.4%
377

14.4%

681

25.9%

350

13.3%

66

2.5%

253

9.6%

∕─

810

30.9%

2,625

104

4.6%

572

25.2%

712

31.4%

210

9.3%

65

2.9%

50

2.2%

∕─

557

24.5%

2,270

4

1.3%
29

9.7% 59

19.7%

12

4.0%

8

2.7%
64

21.4%

∕─

123

41.1%

299

290

1.5%

1,188

6.1%

3,357

17.1%

1,249

6.4%

338

1.7%

6,374

32.5%

∕─

6,809

34.7%

19,605

7

1.6%
60

13.8%

125

28.8%

19

4.4%

8

1.8%

49

11.3%

∕─

166

38.2%

434

38

3.0%
207

16.3%

343

26.9%

153

12.0%

22

1.7%

148

11.6%

∕─

362

28.4%

1,273

54

2.5%
282

13.0%

516

23.7%

308

14.2%
51

2.3%

449

20.6%

∕─

515

23.7%

2,175

1

0.7%
34

22.8%

47

31.5%

15

10.1%

2

1.3%

12

8.1%

∕─

38

25.5%

149

Ᵽ▬○♦▫כ♀ꜟ  

ꜟ♀כ▫♦] ]  

Ᵽ▬○♦▫כ♀ꜟ  

[●♁ꜞfi ]  

Ᵽ▬○♦▫כ♀ꜟ  

ⱦfiכ♃] ]  

◄♃ⱡכꜟ  

[●♁ꜞfi ]  
◄♃ⱡכꜟ  

ꜟ♀כ▫♦] ]  

◄♃ⱡכꜟ  

ⱦfiכ♃] ]  

ⱷ♃ⱡכꜟ  

[●♁ꜞfi ]  

ⱷ♃ⱡכꜟ  

ꜟ♀כ▫♦] ]  

ⱷ♃ⱡכꜟ  

ⱦfiכ♃] ]  
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3. [ ה ] ꜝfi◐fi◓  

▬fi♪ ─∕─ ─ ה ─ │⁸ ₈◄fi☺fi ×

₉≢─ ה ꜝfi◐fi◓13  4-7 ⌐⅔™≡⁸ ⅜

≡≤╣╢⁹ ⅎ┌⁸ⱴ꜠⁸│▪◦כ ●☻⁸Ᵽ▬○♦▫כ♀ꜟ ⁸◄♃ⱡכꜟ⌐

⇔⁸ⱷ♃ⱡכꜟ ─●♁ꜞfi ╛ ꜟ♀כ▫♦─ ⌐╙ ╡ ╪≢™

╢⁹▬fi♪Ⱡ◦▪⁸ⱬ♩♫ⱶ⁸♃▬⁸Ⱪꜝ☺ꜟ╙⁸Ᵽ▬○ⱴ☻ ┼─ ╡

╖⅜ ≢№╢⁹◘►☺▪ꜝⱦ▪│⁸ ⁸▪fi⸗♬▪⁸ ●☻⁸◄♃ⱡ⁸ꜟכ

ⱷ♃ⱡ⁸≥ꜟכ ⌐≈™≡ ⌐ ╡ ╪≢™╢⁹ 

 

 4-7 [ ה ] ꜝfi◐fi◓ ◄fi☺fi ×
 

   

 
13 ⁸ ⁸ ⁸ ⁸ ⁸▬fi♪⌐ ⅎ≡⁸ASEAN ╙ ↑ ( )⇔√⁹  

5

0.9%
50

8.9%

157

27.9%

137

24.3%
9

1.6%

91

16.2%

∕─

114

20.2%

563

25

2.0%

96

7.7%

255

20.5%

453

36.4%

14

1.1%

207

16.6%

∕─

196

15.7%

1,246

4

2.0%
25

12.7%

70

35.5%

35

17.8%

4

2.0%

1

0.5%

∕─

58

29.4%

197

ה
1 170
2 ▬fi♪ 140
3 104
4 ▬♃ꜞ▪ 75
5 60
6 ♩ꜟ◖ 55
7 44
8 ☻Ɑ▬fi 37
9 ♪▬♠ 36
10 33
11 ◌♫♄ 31
12 ⱳכꜝfi♪ 28
13 ▪ꜞꜝ♩☻כ○ 26
13 ⱬꜟ◑כ 26
15 ⱨꜝfi☻ 25

x
1,053

ה
1 ▬fi♪ 628
2 256
3 252
4 ♩ꜟ◖ 151
5 133
6 ◘►☺▪ꜝⱦ▪ 117
7 77
8 ▬♃ꜞ▪ 76
9 ◌♫♄ 71
10 ♪▬♠ 70
11 ▬ꜝfi 65
12 63
13 ⱴ꜠כ◦▪ 59
14 ⱳכꜝfi♪ 58
15 ☻Ɑ▬fi 51
16 ▪ꜞꜝ♩☻כ○ 49
17 ⱨꜝfi☻ 35
18 ꜡◦▪ 34
19 ◄☺ⱪ♩ 29
20 fi♦כ▼►☻ 28

x
2,643

ה
1 502
2 312
3 ♪▬♠ 247
4 206
5 ▬♃ꜞ▪ 175
6 105
7 ◌♫♄ 98
8 ▬fi♪ 92
9 ☻▬☻ 84
10 ◘►☺▪ꜝⱦ▪ 74
10 fi♦כ▼►☻ 74
12 ⱡꜟ►◄כ 71
13 64
14 ꜡◦▪ 60
15 ⱨꜝfi☻ 59
16 ○ꜝfi♄ 50
17 ▬ꜝfi 40
18 ☻Ɑ▬fi 35
18 ♩ꜟ◖ 35
20 ⱬꜟ◑כ 29

x
2,540



 

- 74 - 

 

 
 

 
 

 
 

 
 

 

 

   

   

ה
1 58
2 31
3 ⱨꜝfi☻ 15
4 12
5 ▬fi♪ 9

x
187

ה
1 263
2 ▬fi♪ 39
3 38
4 23
4 ◘►☺▪ꜝⱦ▪ 23
4 23
7 ⱳכꜝfi♪ 22
7 22
9 fi♦כ▼►☻ 15
10 ♪▬♠ 14

x
597

ה
1 102
2 85
3 66
4 55
5 ▬♃ꜞ▪ 36
6 26
7 ◘►☺▪ꜝⱦ▪ 23
8 ♪▬♠ 22
9 fi♦כ▼►☻ 21
10 ⱡꜟ►▼כ 20

x
560

ה
1 123
2 ▬fi♪ 109
3 78
4 ▬♃ꜞ▪ 74
5 ▬ꜝfi 40
6 ◌♫♄ 38
7 ⱳכꜝfi♪ 34
8 ⱨꜝfi☻ 32
8 ⱴ꜠כ◦▪ 32
10 ♪▬♠ 31

x

911

ה
1 377
2 350
3 ▬fi♪ 253
4 ◌♫♄ 134
5 ▬♃ꜞ▪ 124
6 ▬ꜝfi 89
7 88
8 76
9 ♪▬♠ 69
10 ⱳכꜝfi♪ 68
11 66
12 ꜡◦▪ 64
12 ♩ꜟ◖ 64
14 ⱴ꜠כ◦▪ 61
15 ⱨꜝfi☻ 49
16 ◄☺ⱪ♩ 44
16 ▬fi♪Ⱡ◦▪ 44
18 fi♦כ▼►☻ 38
19 ▪ꜞꜝ♩☻כ○ 37
20 Ⱪꜝ☺ꜟ 36

x
2,625

ה
1 572
2 210
3 ♪▬♠ 181
4 136
5 ▬♃ꜞ▪ 133
6 104
7 ◌♫♄ 70
8 65
9 ꜡◦▪ 56
10 ▬ꜝfi 53
10 ☻▬☻ 53
12 ▬fi♪ 50
13 fi♦כ▼►☻ 48
14 ◘►☺▪ꜝⱦ▪ 42
15 ⱨꜝfi☻ 40
15 ⱡꜟ►◄כ 40
17 Ⱪꜝ☺ꜟ 28
18 ☻Ɑ▬fi 25
19 ○ꜝfi♄ 23
20 ⱴ꜠כ◦▪ 22

x
2,270
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ה
1 ▬fi♪ 64
2 29
3 ▬◑ꜞ☻ 14
4 12
5 ▬ꜝfi 8
5 ⱴ꜠כ◦▪ 8
5 8
5 ♩ꜟ◖ 8

x

299

ה
1 ▬fi♪ 6374
2 1249
3 1188
4 ⱴ꜠כ◦▪ 949
5 ♩ꜟ◖ 824
6 ◘►☺▪ꜝⱦ▪ 468
7 ▬◑ꜞ☻ 441
8 Ⱪꜝ☺ꜟ 400
9 ▬ꜝfi 375
10 ▪ꜞꜝ♩☻כ○ 363
11 338
12 ▬fi♪Ⱡ◦▪ 324
13 290
14 ◄☺ⱪ♩ 285
15 ☻Ɑ▬fi 282
16 ⱬ♩♫ⱶ 241
17 ♃▬ 235
18 ▬♃ꜞ▪ 233
19 ⱳכꜝfi♪ 220
20 ♫▬☺▼ꜞ▪ 206

x

19,605

ה
1 60
2 ▬fi♪ 49
2 ⱴ꜠כ◦▪ 49
4 ▬◑ꜞ☻ 40
5 ▬♃ꜞ▪ 20
6 19
7 Ⱪꜝ☺ꜟ 13
8 ♪▬♠ 11
9 ▪ꜞꜝ♩☻כ○ 10
10 Ɫfi●ꜞכ 9

x

434

ה
1 207
2 153
3 ▬fi♪ 148
4 ▬◑ꜞ☻ 82
5 Ⱪꜝ☺ꜟ 72
6 ♪▬♠ 63
7 ♩ꜟ◖ 52
8 ▪ꜞꜝ♩☻כ○ 50
9 ▬♃ꜞ▪ 43
10 38
11 ⱴ꜠כ◦▪ 37
12 ◘►☺▪ꜝⱦ▪ 34
13 ▬fi♪Ⱡ◦▪ 33
14 ▬ꜝfi 32
15 ⱨꜝfi☻ 28

x
1,273

ה
1 ▬fi♪ 449
2 308
3 282
4 ♩ꜟ◖ 111
5 Ⱪꜝ☺ꜟ 91
6 65
7 ⱴ꜠כ◦▪ 62
8 54
9 ◌♫♄ 53
10 51
11 ▪ꜞꜝ♩☻כ○ 46
12 ▬♃ꜞ▪ 45
12 ⱳכꜝfi♪ 45
14 ▬ꜝfi 43
14 ☻Ɑ▬fi 43
14 fi♦כ▼►☻ 43
17 ⱨꜝfi☻ 41
17 ♃▬ 41
19 ♪▬♠ 39
20 ◘►☺▪ꜝⱦ▪ 32

x
2,175

ה
1 34
2 15
3 ▬fi♪ 12
4 ◌♫♄ 9
4 ▬♃ꜞ▪ 9
4 9

x
149
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ה
1 137
2 ▬fi♪ 91
3 50
4 ♩ꜟ◖ 45
5 ♪▬♠ 26
6 ▬♃ꜞ▪ 20
6 20
8 ◘►☺▪ꜝⱦ▪ 19
9 ⱬꜟ◑כ 18
9 ⱴ꜠כ◦▪ 18

x
563

ה
1 453
2 ▬fi♪ 207
3 96
4 ♩ꜟ◖ 52
5 fi♦כ▼►☻ 42
6 ꜡◦▪ 32
7 30
8 ♪▬♠ 26
9 25
10 ⱳכꜝfi♪ 22

x
1,246

ה
1 35
2 25
3 ▬♃ꜞ▪ 22
4 ◌♫♄ 12
5 ○ꜝfi♄ 11

x
197
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 5   

 1  ─  

1.  

⁸ ꜟꜝ♩כꜙ♬Ⱳfiכ◌⌂ ─ ⌐ ↑√ ⅜ ∆╢ ⁸

◄fi☺fi │ ⇔≈≈ ⇔≡ↄ↓≤⅜ ╕╣≡™╢⁹  

≢│⁸Ᵽ▬○ Ᵽ▬○◄♃ⱡ⁸ꜟכⱣ▬○♦▫כ♀ꜟ ⌂≥ ⁸e-

Fuel⁸ ⁸▪fi⸗♬▪⁸ⱷ♃ⱡ⁸ꜟכ ●☻⌂≥ ⌂ ⅜ ⌐

ה ↕╣≡⅔╡⁸ ─ ⌐ ∂√ ◄fi☺fi─ ╙ ⇔≡™╢⁹

Ᵽ▬○ ─ │⁸ ≢│⁸2030 ⌐│ 307 ♪ꜟ⁸

↑│ 75 ♪ꜟ⁸ ↑ SAF │ 256 ♪ꜟ⌐ ∆╢ ╖≢№╢⁹

◄fi☺fi│⁸ ≢ 2030 ⌐ 5.8 ⁸2040 ⌐│ 40 ⌐ ↕

╣╢≤ ↕╣⁸ │ 2033 ╕≢⌐ 61 ♪ꜟ ⌐ ∆╢≤ ╕╣≡

™╢⁹▪fi⸗♬▪◄fi☺fi│⁸ ◄fi☺fi≢ ∆╢ ─ │ 2025 ≢

9.5 ♪ꜟ⁸2035 ≢ 33.1 ♪ꜟ≤─ ⅜╖╠╣⁸ ⅜ ╩

∆╢╙─≤╖╠╣≡™╢⁹ LNG ◄fi☺fi╙ 2034 ⌐│ 72 ♪ꜟ ⌐

∆╢≤─ ⅜╖╠╣╢⁹ 

◄fi☺fi⌐ ™╠╣╢ ⌂ ≤⇔≡│⁸Ᵽ▬○●☻הⱣ▬○ⱷ♃

fi⁸ ⁸▪fi⸗♬▪⅜ →╠╣╢⁹ ≢╙ ⁸▪fi⸗♬▪╩ ≤∆╢◄fi☺

fi⌐╟╢ │ 2050 ⌐ 987GW ╕≢ ∆╢≤ ↕╣≡™╢⁹  

─ ⌐≈™≡│⁸Ᵽ▬○ │ ⁸Ⱪꜝ☺ꜟ⁸▬fi♪Ⱡ◦▪⁸

⁸▬fi♪⁸ ⅜ ⇔≡™╢⁹ │ ≢ ↕╣≡™╢─│™∏╣─

≢╙ כ꜠◓─ ≢№╢⅜⁸◘►☺▪ꜝⱦ▪⌂≥≢ fiכꜞ◓─

─ ⱪ꜡☺▼◒♩⅜ ↕╣≡™╢⁹▪fi⸗♬▪╙ ≢ ↕╣≡™╢─

│™∏╣─ ≢╙ fi⸗♬▪≢№╢⅜⁸▪כ꜠◓─ ₁⌂ כꜞ◓≢₁

fi▪fi⸗♬▪⁸Ⱪꜟכ▪fi⸗♬▪─ ─ ⱪ꜡☺▼◒♩⅜ ↕╣≡™╢⁹  

─ ▬fiⱨꜝ⌐≈™≡│⁸ ⅜ ╛ fiꜛ◦כ♥☻

≢ ⇔⁸ │ ●☻Ɽ▬ⱪꜝ▬fi ⌐╟╢ Ɽ▬ⱪꜝ▬fi ╩

╘≡™╢⁹LNG Ᵽfi◌ꜞfi◓ │◦fi●ⱳ⁸ꜟכ ⁸ ⅜▪☺▪≢

╩ ⇔≡⅔╡⁸ ─ ─ │ ⌐ ⇔≡™╢⁹ 

≢│⁸ ⅜⁸₈2035 ─◄fi☺fi ─ ╩ ⌐

∆╢₉ ╩ ∆╢ ╩⁸2025 12 ⌐ ╠⅛⌐⇔√↓≤⅜ ↕╣╢⁹

⁸ │ RFS ≢ ─ ╩ ⇔⁸ │ GX

≢ ╩▪♬⸗fi▪ה ◄Ⱡꜟ◑כ─ ≤⇔≡™╢⁹ │ ◄Ⱡꜟ

╩כ◑ ⇔√ ▪♬⸗fi▪ה ╩ ⇔⁸ │ ≢─

⁸▬fiⱨꜝ ⁸ ╩ ⇔≡™╢⁹ ─ ה ─

│⁸ ISO ╛ ╩ ⌐ ╛ ╩ ⌐ ╣≈≈

⇔≡™╢⁹ 
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2.  

( 1 )  

◄fi☺fi ─ IPF Ɽ♥fi♩ⱨ□Ⱶꜞכ ─

≢│ ⅜ 34 ≢ ⁸ ⅜ ─ 30%≢ 2 ⁸ │ 20%≤╛

╛ ─№╢ 3 ≢№╢⁹ ⁸ ⅔╟┘∕─ ─ IPF │ ⌂™

∕╣∙╣⁸4%⁸7%⁸5% ⁹ 

↔≤⌐ √≤⅝⌐ ⅜ ╩ ⇔≡™╢─│▪fi⸗♬▪♃כ

ⱦfi≤ ◄fi☺fi─ ≢№╢⁹  

─ ≤⇔≡│⁸2010 │╛╛ ⌐№╢⅜⁸2020 ↔╤⅛

╠ ⌐ ∂≡™╢⁹ 

( 2 )  

⌐ IPF ╩ ╢≤ ⅜ ≢№╢⁹ ≢╙ ⅜ ™⁹

╩ ∂≡╖≡╙⁸ ⁸ ⅜ ◄fi☺fi─

≢№╢≤ ⅎ╢⁹ 

™≢ ™─⅜ ∂ↄ ─ ─ ≢№╢⁹  

│ IPF ⅜ ™⅜⁸ ╩ ⇔≡™╢ ╙№╢⁹  

│ 2021 ─ ⅜ ≈⁹ 

⌐ ↄ─⅜ ≢№╢⅜⁸ IPF ─ ≢ ╩ ⅛⌐ ╢ ≢№

╢⁹ ─ ≢│ ≤ ⅜ ™⁹  

( 3 ) ◄fi☺fi  

◄fi☺fi ⌐ IPF ╩ ╢≤ ≢│⁸ ⁸ ≤╙⌐

●♁ꜞfi ⅜ ꜟ♀כ▫♦⁸≢ ⅜ ≢ ↄ⁹

─ ꜟ♀כ▫♦⅜≤ ≢№╢⁹  

│ ⱦfi≢№╢⁹כ♃⅜≤  

─ ⁸ ⅜ⱦfiכ♃│ ↄ⁸ ꜟ♀כ▫♦│ ⅜ ™⁹ 

( 4 )  

─ IPF ╩꜠◦ⱪ꜡ ⱦfiכ♃⁸ ↔≤⌐ ╢≤ ─≤⅔╡≤⌂

╢⁹  

ᵑ  ꜠◦ⱪ꜡  

꜠◦ⱪ꜡ ─ ≤⇔≡│ ●☻⅜ ↄ⁸ ™≢ ⅜ ™⁹╛╛ ⅜

™≡ⱷ♃ⱡ⁸ꜟכ◄♃ⱡכꜟ⅜ ™≡™╢⁹ ╩╖╢≤ ●☻│ 2010

╩Ⱨכ◒⌐⇔≡ ╩ ⇔≡⅔╡⁸ ≤▪fi⸗♬▪│ ∂ↄ

2010 ≢ ∆╢⅜ ≢ ⇔≡™╢⁹√∞⇔⁸ │ ─

⅜ ™⁹╕√⁸ │●♁ꜞfi ⁸▪fi⸗♬▪│♦▫כ♀ꜟ ⅜

™⁹ │ ⁸ │ ⅜ ≢№╢⁹◄♃ⱡכꜟ│ 2000

⌐●♁ꜞfi ─ ⅜ ™⅜∕─ │ ⁸ⱷ♃ⱡכꜟ│╕∞ │ ⌂

™⅜⁸ ≢꜠◦ⱪ꜡ ⅜ ⇔≡⅔╡⁸↓╣╠│ ─ ⅜

™⁹  

ᵒ ⱦfiכ♃   

ⱦfiכ♃ ─ ≤⇔≡│ ⁸ ≤╙⌐ ⅜ ↄ⁸ ≢ ⇔

≡™╢⁹╕√⁸▪fi⸗♬▪╙ │ ⌂™⅜⁸ ≢ ⇔≡⅔╡⁸
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─▪fi⸗♬▪ ─ ─ⱦfiכ♃ ⅜ ⅝™⁹ 

( 5 ) ≤ ─  

꜡ⱦfi⁸꜠◦ⱪכ♃ ⌐ ≈ │⁸ᵑ◄fi☺fi ה ⁸ᵒ

⁸ᵓ ה☻● ≢№╢⁹ ─ ≤ ⌂╢

┼─ ≤ ⅜↓╣⌐ ™≡™╢⁹ 

≤⇔≡│⁸ ─ ⁸ ≤ ⌐╟╢ ╩ ∆

⅜ ™⁹ 

─ⱦfiכ♃ ─ │ ─ ≈≢№╢ ≢№╢⁹

─ ⱣꜟⱩ⁸ה ⁸ ⌐╟╢ ⅜↓╣⌐ ™≡™╢⁹  

⁸꜠◦ⱪ꜡≢│⁸ ─℮∟≢│ ─ ⅜ ⇔≡⅔╡⁸↓╣

⌐ ∆╢ ≤⇔≡│⁸ ≢ ≤ ─ ⱣꜟⱩה

─ ⅜ ⅝™⁹ 

( 6 ) ⌐ ⇔√ ◄fi☺fi  

⌐ ⇔√◄fi☺fi Dedicated Hybrid Engine DHE ─ ⁸

◄fi☺fi ─ ─ ╩ ╢≤⁸ ≤⇔≡│⁸1990 ⅛╠

⅜ ╕╡⁸2011 ⌐Ⱨכ◒╩ ⅎ√ ⁸™∫√╪ ∆╢⅜⁸ ≢ ┘

─ ╩ ⇔≡™╢⁹  

ה ─Ɽ♥fi♩ⱨ□Ⱶꜞכ ≢│ ⅜ ╙ ↄ⁸

⁸ ⅜ ≢ ⅝⁸ ⁸ ⁸∕─ ≤ ™≡™╢⁹  

 

3.  

( 1 ) ₈ ◄fi☺fi₉ ⌂ꜟⱣכ꜡◓─ ⅜╡  

₈ ◄fi☺fi₉⌐ ∆╢ │⁸ ─ ה

≢│⁸₈∕─ ה ₉ 7,116 ⁸ 4,025 ⁸ 2,310 ⁸

1,274 ≤ ⅝⁸ ≤ │∕╣∙╣ 341 ⁸370 ≤ ⌂

™⁹₈∕─ ה ₉≢│▬fi♪⅜ 3,714 ≤ ⌐ ↄ⁸ⱴ꜠⁸▪◦כ

▬ꜝfi⁸Ⱪꜝ☺ꜟ⁸꜡◦▪⁸◌♫♄⁸▬fi♪Ⱡ◦▪⁸◘►☺▪ꜝⱦ▪⁸○כ☻♩

ꜝꜞ▪⅜ 20 ╕≢⌐ ∫≡⅔╡⁸₈ ◄fi☺fi₉⌐ ∆╢

⅜⁸ ⌂ ה ⌐⅔™≡⁸ ⌐ ↕╣≡™╢↓≤╩ ⇔≡™╢⁹  

⁸ ─ │⁸ ה ⌐╟∫≡ ™⅜№╢⁹  

♪fi▬ה Ᵽ▬○♦▫כ♀ꜟ ⁸◄♃ⱡ⁸ꜟכⱷ♃ⱡכꜟ⌂≥─Ᵽ▬○ⱴ☻  

⌐ ⁹ ╙ ╡ │ⱦfiכ♃⁸⅜╢™≢╪ ⌂™⁹ 

ה ▪fi⸗♬▪⁸ ⅜ ⁹ ⌐ⱦfiכ♃⌐ ⁹ 

ה ⁸ ●☻⁸◄♃ⱡכꜟ⌐ ⁹▪fi⸗♬▪│♃כⱦfi ⁹  

ה ⁸ ≤╙ ≢ ╡ ╪≢™╢⁹ 

ה ⱷ♃ⱡכꜟ╛▪fi⸗♬▪×♦▫כ♀ꜟ ⌐ №╡⁹ 

ה №╕╡ │⌂™⅜⁸Ᵽ▬○ⱴ☻ │ ⌂™ 

( 2 ) ─ ─  

⅜ ⌐ ≢─ ╩ ⇔≡™╢─⌐ ⇔≡⁸ │ ⌐ ╛

≢─ ⌐ ≠™≡™╢⁹ ≤ ה ≤│⁸

ה ⅜ ⌂∫≡⅔╡⁸∕─√╘⁸ ╙ ⌂∫≡™╢⁹  
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↓╣⌐ ⅎ≡⁸ ─ │⁸ ≤∆╢ ╩ ⁸ ⁸ ⁸

⁸ ⌐ ⇔≡⅔╡⁸ ─ ╩ ≤∆╢ ≤│⁸ ™⅜

≡™╢⁹ 

─ ─ ╩⁸ ─ ↔≤─ ─ ≢ ∆

≤ ─≤⅔╡⁹ 

₈ה ꜟ♀כ▫♦₉₈ ₉⅜ ™⁹  

₈ה ₉₈∕─ ─ ₉≤₈Ᵽ▬○♦▫כ♀ꜟ ₉⅜ ™⁹ 

₈ה ₉₈ ה☻● ₉≤₈◄fi☺fi ה ₉⅜ ↄ⁸₈

₉⅜ ↄ⁹ 

( 3 ) ─ ─  

─ ─ ≤⇔≡⁸ ─ 2 ⅜ →╠╣╢⁹ 

(1) ⅛╠─ ─ ⅜⁸ ─ ה ⌐ ═≡ ⅝™⁹  

(2) ▪fi⸗♬▪╛ ╩ ─⧵╛ⱦfiכ♃╢∆≥ ה ⌐ ∆

╢ ─ ⅜⁸ ─ ה ≤ ═≡ ⅝ↄ⁸↓─ ⌐ ⇔≡™╢↓

≤╩ ⇔≡™╢⁹ 

 

 2  ─  

ה .1 ─  

⌐ꜟꜝ♩כꜙ♬Ⱳfiכ◌ ↑≡ ⅜ ╩ ╘≡™╢⅜⁸ ⁸

⁸ ⁸ ⌂≥⁸◄fi☺fi⅜ ⌂ ⅜№╡⁸ ╩ ™√

◄fi☺fi│↓╣╠─ ≢─ ⅜ ↕╣╢⁹ ⌐╙⁸↓╣╠─ ≢

⁸▪fi⸗♬▪⁸e-Fuel ⌂≥ ─ ⌐ ∆╢◄fi☺fi⅜ ⇔≡

↕╣≡™╢⁹ ⁸ ⌐⅔™≡│ ─ ⌐ ™Ɫ▬Ⱪꜞ♇♪

◄fi☺fi⌐ ⅎ⁸PHEV ╛ BEV ≤─ ╩ ≤⇔√ ⅜ ╪≢™╢⁹ 

─ ⅛╠⁸ ◄fi☺fi─ ⌐≈™≡│⁸ ─ 4 ≢ ≢

⅝╢⁹  

ᵑ ⅜ ⅛⌂™ ≢─  

ᵒ ≤─ ⌐╟╢◄Ⱡꜟ◑כⱴⱠ☺ⱷfi♩  

ᵓ ╩ ⅛⇔√◄Ⱡꜟ◑כ  

ᵔCO2הNOxה ⌂≥ ─  

( 1 ) ≤  

╩ ⌐ ⅜ ∆╢ ⁸ ה ≢│ ⌐╟╡

≢│ ≢⅝⌂™ ⅜ ∆╢⁹ │ ה ה

⅛╠ BEV ⅜ ≢№╡⁸ ה ╙Ᵽ♇♥ꜞכ ⅜ ⇔™ ≢№

╢⁹ ╛ ⅛╠╙⁸ ≢─◄fi☺fi ┼─ ╛

─ ⅜ ⇔≡⅔╡⁸ ─ ⌐⅔™≡╙⁸ ⌂

╩ ≤⇔≡◄fi☺fi ⅜ ↕╣≡™╢ ⅜ ↕╣╢⁹ 

( 2 ) ─ ≤  

│ ה ꜝfiⱨ▬ה ⅜ ⌂╡⁸ ⅛╠

╙ ↕╣╢╟℮⌐⁸ ⌐ ∑∏ ⌐ ⇔≡™ↄ ╩ ≈⁹

ה ה ↔≤⌐Ᵽ▬○ ⁸e-Fuel⁸ ⁸▪fi⸗♬▪⌂≥ ⌂
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⅜ ↕╣≡⅔╡⁸ ↔≤⌐ ⌂ ╩fi☺fi◦☻♥ⱶ◄ה ≢⅝╢

⅜ ╘╠╣⁸ ╙fiכ▼♅▬ꜝⱪ◘הꜝfiⱨ▬ה ≢─ ⅜ ╘╠╣

╢⁹  

( 3 ) ≤─  

│ ⅜ ⌐ ⇔≡™╢⅜⁸ │ ה ה

⅜ ╘╠╣╢√╘⁸Ᵽ♇♥ꜞכEV ≢│ ⌂ ⌐⌂╡⌐ↄ™⁹∕─√

╘⁸◄fi☺fi ╩ ◦☻♥ⱶ ⌐ ∆╢ ⁸⅜ꜗ♅◒♥◐כ▪ ⌂

≤⇔≡ ≠↑╠╣≡™╢⁹ ה ⅛╠╙⁸ ─

⌐⅔™≡╙ ◄fi☺fi╛Ɫ▬Ⱪꜞ♇♪ ◄fi☺fi─ ⅜ ה

↕╣≡⅔╡⁸ ╩ ⌐◄fi☺fi╩ ∆╢₈ Ɽ꞉כ♩꜠▬

fi₉⅜⁸ ≢│⌂ↄ ⌂ ≤⇔≡ ↕╣≈≈№╢↓≤⅜

↕╣╢⁹ 

( 4 ) ◄Ⱡꜟ◑כ ≤  

│Ɽכⱶ ╛ ⁸ ⌂≥ Ᵽ▬○ⱴ☻ ╩ ⇔√Ᵽ▬○

╩ ⇔⁸ ╩ →╢ ╩ ╘≡™╢⁹ ⅛

╠╙⁸Ᵽ▬○ ⌐ ⅎ≡ eȤFuel ╩ ╗ ⌂ ╩ ≤

⇔√◄fi☺fi ⅜ ≤ ┘≈™≡ ╪≢⅔╡⁸ ꜞ☻◒─ ╩

∂≡◄Ⱡꜟ◑כ ╩ ╘╢ ≤⇔≡ ↑╠╣╢⁹  

( 5 ) ┼─ ▪ⱪ꜡כ♅  

↔≤⌐ ⌂╢ ─ⱦfiכ♃☻● NO x ⁸▪fi⸗♬▪─

NO xהNϜO ⁸Ᵽ▬○●☻─ ⌂≥ ⅜№╡⁸ ─ ⌐

∂√ ⅜ ≢№╢⁹ │ ה ⅛╠╙⁸COϜ ⌐

ⅎ≡ NOx⁸ ⁸ ⌂≥ ─ ╩ ⌐ ∆╢ ⅜

⇔≡⅔╡⁸ ⌐ ∂≡ ה ╩ ≢ ∆╢ ▪ⱪ꜡

⅜♅כ ╕∫≡™╢⁹ 

 

ה .2 ─  

ה │ ─ ╩ ╘╢ ≢⁸ ה ─

≢№╢◄fi☺fi⌐⅔™≡ ─ ⌐ ⇔≡™╢⁹ ≢│  Fit for 55 

╩ ≤∆╢ ⅜ ↕╣╢ ⁸e-Fuel ⌂≥─ ─

╩ ╕ⅎ⁸◄fi☺fi ─ ™⌐≈™≡│⁸2035 ─◄fi☺fi

╩ ∆╢ ╩ ∆╢ ⅜⁸2025 12 ⌐ ╠⅛⌐↕╣⁸ │ ─

⌐ ⌡╠╣≡™╢⁹ │ RFS Renewable Fuel Standard

LCFSה Low Carbon Fuel Standard ╩ ⌐

─ ╩ ⁸ │ GX ─ ≢ ה▪♬⸗fi▪ה ╩ ◄

Ⱡꜟ◑כ─ ≤⇔⁸ │ EV ╩ ≤⇔≈≈ ╩ ⁸ │

ה ╩ ⌐ ▪♬⸗fi▪ה ╩ ⇔≡™╢⁹↓╣╠─ │⁸

╩ ≤⇔≈≈ ◄fi☺fi╩ ⌐ ↕∑╢₈

Multi Ȥpath ₉⅜⁸ ה ≢ ─ ≤⇔≡ ↕╣≈≈№╢

↓≤╩ ⇔≡™╢⁹ 
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( 1 )  

≢│⁸₈Fit for 55 ₉╩ ╖≤⇔≡⁸2035 ─ ⌐ ⇔  COϜ 

♀꜡╩ ╘╢ ⅜ ↕╣≡™╢ ⁸∕─ ⌂ ╛

⌐≈™≡│ ה⇔ ⅜ ↕╣≡™╢⁹∕─ ≢⁸ e-Fuel ╩

™╢ ⌐≈™≡│⁸ ─ ─ ≢ ⌂ ↑⅜ ⅎ╠╣≡™╢⁹

⅔╟┘ ≢│⁸ RFNBO ≤⇔≡─ e-Fuel ─

⅜ ↑╠╣≡™╢⁹ ╩ ╗ ─ │

⇔≡™╢⁹↓╣╠─ ≤ │⁸ ╩ ≤⇔≈≈╙⁸eȤFuel

╩ ╗ ◄fi☺fi╩ ⌐ ↑⁸ ─ ╩ ∆╢₈

₉≤⇔≡ ≢⅝╢⁹ 

( 2 ) RFSהLCFS ╩ ≤⇔√  

≢│⁸ RFS ⁸ LCFS ╩ ≤⇔√

⅜ ⇔≡™╢⁹RFS ─ ⌐╟╡⁸Ᵽ▬○ⱴ☻ ─

⅜ ↕╣≡™╢⁹ ─ ╩ ⌐ ∆╢ ⅜№╡⁸

≢│⁸ⱷ♃ⱡ⁸ꜟכ◄♃ⱡ⁸ꜟכⱣ▬○♦▫כ♀ꜟ ⌂≥⌐ ∆╢ ⅜

⇔≡™╢⁹ ≢│⁸ ≤◄fi☺fi╩ ╖ ╦∑√ ⌐⅔

™≡⁸ ─ ⅜ ╖╠╣╢⁹↓╣╠─ ה ה

│⁸ ≢│⌂ↄ ╩ ⌐ ─ ╩ ╘⁸Ᵽ▬○

ה ◄fi☺fi─ ≤ ⅜ ∆╢≤™℮⁸ ─₈ ▪

ⱪ꜡₉♅כ╩ ⇔√ ≤⇔≡ ≢⅝╢⁹  

( 3 ) GX ≤ ▪♬⸗fi▪ה  

≢│⁸GX ─ ≢⁸ ⅔╟┘▪fi⸗♬▪╩ ≤⇔≈≈⁸ ◄Ⱡꜟ

╛ꜝfiⱨ▬כ◑ ─ ╩ ≤∆╢ ⅜⁸ ◄Ⱡꜟ◑כ─ ≈

≤⇔≡ ↑╠╣≡™╢⁹ ╛ ⌐ ≠⅝⁸ ⌐

↑√ ⅜ⱴ♇ⱪ♪כ꜡╛ ↕╣≡™╢⁹ ≢│⁸▪fi⸗♬▪

⌐ ⇔≡ ─ ⅜ ─ ╩ ╘≡™╢⁹ ⅔╟┘▪fi⸗♬▪╩ ™

╢◄fi☺fi ⌐≈™≡│⁸ ≤ ╖ ╦∑√ ≢─ ⅜ ╘╠╣≡™

╢⁹↓╣╠─ ה ה │⁸ ⅜ ≢│⌂ↄ⁸ ה

▪fi⸗♬▪╩ ≤⇔√ ◄fi☺fi ╩ ↕∑⌂⅜╠ ⅛∆

GX ╩ ╘≡™╢↓≤╩ ⇔≡™╢⁹ 

( 4 ) ─  

≢│⁸ ╩ ─ ⌐ ⅎ≈≈⁸ ╩ ⇔√ ╩ ↕∑

╢ ⅜ ↕╣≡™╢⁹Ᵽ▬○◄♃ⱡ⁸ꜟכⱣ▬○♦▫כ♀ꜟ ⁸SAF ⌂

≥⌐≈™≡⁸ ─ ↑⅜ ⅎ╠╣≡™╢⁹ ⅔╟┘ ≢│⁸

ⱷ♃ⱡכꜟ ⌐ ∆╢ ⌐⅔™≡⁸ ─ ה ⅜ ™⁹↓╣

╠─ │⁸ ⅜ ╩ ≤⇔≡ ╘╢ ≢⁸ⱷ♃ⱡכꜟ╛Ᵽ▬○

⁸SAF ≤™∫√ ╩ ↕∑╢ ה ─ ╩ ∫

≡™╢↓≤╩⁸ ה ה ─ ⅛╠ ↑≡™╢⁹ 

ה ( 5 ) ╩ ≤⇔√ ▪♬⸗fi▪ה  

≢│⁸ ה ╩ ⌐⁸ ⅔╟┘▪fi⸗♬▪ ⌐ ∆╢ ⅜

╘╠╣≡™╢⁹ ⌐ⱴ♇ⱪ♪כ꜡ ≠⅝⁸ ─ ⅜ ↑╠
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╣≡™╢⁹ ≢│⁸ ⌐ ∆╢ ╛ ⌐ ∆╢

⅜ ╩ ╘≡™╢⁹↓╣╠─ ה │⁸ ⅜ ה ╩

⌐⁸ ╩▪♬⸗fi▪ה ≤⇔√ ╩ ⌐ ⇔⁸

╩ ≤∆╢ ╩ ╘≡™╢↓≤╩ ⇔≡™╢⁹ 

( 6 ) ≤ ◄fi☺fi─ Multi -path  

ה ≢│⁸ ─ ╩ ╘╢ ≢⁸ ה ─

≢№╢◄fi☺fi⌐⅔™≡⁸ ─ ⌐ ⇔≡™╢⁹↓─ │⁸

╛ ╩ ≤⇔√ ─ ↑≤⇔≡ ≢⅝⁸ ה

⌐╟∫≡ ╛ ⅜ ⌂╢⁹↓╣╠─ │⁸ ה ה ─

⅛╠⁸ ╩ ≤⇔≈≈ ◄fi☺fi╩ ⌐ ↕∑╢₈

Multi Ȥpath ₉─ ⅜⁸ ה ≢ ≤⇔≡ ↕╣≈

≈№╢↓≤╩ ⇔≡™╢⁹  

 

3. ⌐╖√ ◄fi☺fi ─  

─ ≢ ≤◄fi☺fi─ ╖ ה↑ ה ⅜ ╖⁸ ╛

⌐ ∂√ ⌂ ⅜ ↕╣≡™╢⁹ 

e-Fuel ◄fi☺fi╛ ◄fi☺fi⅜ ≢  

Ᵽ▬○ ◄fi☺fi⅜ ה ≤ ┘≈⅝  

≥fi⸗♬▪◄fi☺fi▪ה ─  

ⱷ♃ⱡכꜟ◄fi☺fi╩ ─ ≢ ⌐  

─fi⸗♬▪◄fi☺fi▪ה ╩ ⌐ ╣√  

( 1 ) Ᵽꜝfi☻─ ╣√ ◄fi☺fi─  

≢│⁸ ─ ┼─ │ √╠⌂™ ⁸ ◄fi☺fi ─

│ ה ─ ≢╙ ↄ⁸ ה ⌐ ╡─ ↕™

⅜ ╘╠╣≡™╢↓≤⅜ ╦╣╢⁹2020 ↔╤⅛╠ ◄fi☺fi

─ │ ╩ ⇔≡⅔╡⁸2035 ─◄fi☺fi ─ ⅜ 2025

12 ⌐ ↕╣√↓≤╩ ↑≡↕╠⌐ ∆╢╙─≤ ⅎ╠╣╢⁹  

⁸ ⁸ ≢│⁸ ╩ ≤⇔√◄Ⱡꜟ◑כ ⅜ ⇔≡™

╢⁹ ◄fi☺fi│⁸ ─ ╩ ⅎ√ ≤⇔≡ ⅜ ╘╠

╣≡™╢⁹ ⅔╟┘ ≢│⁸ ┼─ ╛ ה ─

⌐ ∆╢ ⅜ ╘╠╣≡™╢⁹ 

( 2 ) Ᵽ▬○ ◄fi☺fi─  

≢│⁸ RFS ⌐ ≠⅝⁸Ᵽ▬○◄♃ⱡכꜟ╛

─≤⌂ꜟ♀כ▫♦ ⅜⁸ ╩ ∆╢ ≤⇔≡ ↕╣≡

™╢⁹↓╣╠─ │⁸ ─◄fi☺fi⅔╟┘ ▬fiⱨꜝ╩ ≤⇔≡

™╠╣≡™╢⁹ ⅔╟┘ ≢│⁸ ┼─ ╛ ה

─ ⌐ ∆╢ ⅜ ≤⌂∫≡™╢⁹ 

≥fi⸗♬▪◄fi☺fi▪ה ( 3 ) ─  

≢│⁸ ⁸ ⁸ ⌂≥╩ ⌐⁸ ⅔╟┘▪fi⸗♬▪╩ ™√

◄fi☺fi ─ ╛ ⅜ ╘╠╣≡™╢⁹╕√⁸ ◦☻♥ⱶ─ ≢⁸

◄fi☺fi│⁸◄Ⱡꜟ◑כ ╩ ℮ ≤⇔≡ ↑╠╣≡™╢⁹
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≢│⁸ ⌐ ⇔√ DHE ⌐ ∆╢ ⅛╠─ ⅜⁸

≢│ ∞ ⌂™⅜⁸ ה ─ ≢ ≢№╢↓≤⅜ ⅛∫√⁹ 

( 4 ) ⱷ♃ⱡכꜟ◄fi☺fi╩ ≤⇔≡  

≢│⁸ ≤ ╩ ≤⇔√ⱷ♃ⱡכꜟ ╩ ⌐⁸ⱷ♃

ⱡכꜟ ◄fi☺fi─ ⅜ ╘╠╣≡™╢⁹ ⅔╟┘ ≢│⁸ⱷ♃

ⱡכꜟ ⌐ ∆╢ ╛ ⅜ ™⁹ ╩ ≤⇔√ ⅜ ╘

╠╣≡™╢⁹ ≤ ∆╢ ≢⁸ ╩ ⇔√ ⅜ ╘

╠╣≡™╢⁹ 

( 5 ) ⅜ ∆╢ ─fi⸗♬▪◄fi☺fi▪ה  

≢│⁸ ╩ ≤∆╢ ─ ⁸ ה ╩ ≤⇔

√ ה ╩ ≤⇔≡⁸ ⅔╟┘▪fi⸗♬▪ ╩ ™√◄fi☺

fi ─ ה ⅜ ╘╠╣≡™╢⁹ ≢│⁸ ╛

●☻⁸ ⁸▪fi⸗♬▪ ⌐ ∆╢ ⅜ ╖ ⅜∫≡⅔╡⁸ ⌐▪fi⸗♬▪

⌐≈™≡│ ⌂ ⅜ ↕╣╢⁹ ⌐⅔™≡╙⁸ ה

▪fi⸗♬▪ ╩ ╩ⱦfiכ♃⁸⌐ ╗ ┼─ ╩ ⇔√ ⅜

⇔≡⅔╡⁸ ה ╩ ⌐ ™√ ─ ╩ ∂

≡⁸ ⌂ ╩ ℮ ─ ≢ ↑╠╣≡™╢⁹ 

( 6 ) ⌐ ∂√ ◄fi☺fi─  

≢│⁸ ╩ ─ ≤⇔≈≈⁸ ↔≤─ ⁸

⅔╟┘ ⌐ ∂≡⁸ ◄fi☺fi⅜ ≢ ∆╢ ⅜

↕╣≡™╢⁹∆⌂╦∟⁸ ≢│ ⅜ ∆╢ ⁸ ה

╛ ▬fiⱨꜝ ≢│⁸ ◄fi☺fi⅜ ╩ ה

∆╢ ⌂ ≤⇔≡ ↑╠╣≡™╢⁹  

 

4. ─  

◄fi☺fi │⁸ ↔≤⌐ ⅜ ⅝ↄ ⌂╢⁹Ᵽ▬○

◄fi☺fi│ ▬fiⱨꜝ≤─ ™ ╩ ⌐ ╙ ⇔√ ⌐

↑╠╣╢ ⁸ ◄fi☺fi│⁸ ה ה ≤™∫√ ─ ⅜

╗ ⌐№╢⁹▪fi⸗♬▪◄fi☺fi│ ה ╩ ⌐

⌐№╡⁸ⱷ♃ⱡכꜟ◄fi☺fi│ ╩ ⌐ ⌐ ה ┼≤ ⇔≡™

╢⁹↓─╟℮⌐⁸ ◄fi☺fi│ ה ⌐ ∂√ ⌂╢ ╩ ∟⌂

⅜╠ ⇔⁸ ╩ ∆╢ ⌂ ⱳכ♩ⱨ◊ꜞ○≤⇔≡ ↑╠╣

╢⁹  

( 1 ) Ᵽ▬○ ◄fi☺fi⅔╟┘ ●☻◄fi☺fi ╙ ⇔√

◄fi☺fi  

Ᵽ▬○ ⌐ ⇔√◄fi☺fi │⁸ ─●♁ꜞfi⅔╟┘♦▫כ♀ꜟ◄fi☺

fi╩ ≤⇔≡ ↕╣≡⅔╡⁸ ⁸ ⁸ ≤™∫√ ▬fiⱨꜝ

╩ ≢⅝╢ ⅛╠⁸ ◄fi☺fi─ ≢ ╙ ⇔√ ⌐

↑╠╣╢⁹ │⁸ ◄fi☺fi┼─ ╩ ⌐⁸ ┼─ ╛

ה ─ ╩ ≤⇔≡ ╘╠╣≡™╢⁹ ●☻◄fi☺fi⌐≈™≡

│⁸ ⌐⅔↑╢ ⌂ ≤⇔≡ ─ ╩ ∫≡⅝√⅜⁸
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⌂ ╛ ─ ≢│ ╩ ∆╢⁹ 

( 2 ) e-Fuel ◄fi☺fi ⅜ⱪ♇▪ꜟכ◔☻≥ ─

 

e-Fuel ⌐ ⇔√◄fi☺fi │⁸ ─ ╛ ⅜ ╩

⇔≡™╢⁹LCA ╛ ─ꜟכ◔☻ ⅜ ≤⇔≡ →╠╣

≡™╢⁹◄fi☺fi ─ │⁸ ┼─ ╛ ה ─ ≤™

∫√ ─ ╡ ╖⅜ ≢№╡⁸ ─ │ ╟╡╙ ╛

▬fiⱨꜝ ⌐ ↄ ∆╢ ≤⇔≡ ↕╣╢⁹ 

( 3 ) ◄fi☺fi fiꜛ◦כ♥☻ ≤ ⅜ ─Ⱳ♩ꜟⱠ♇

◒  

◄fi☺fi│⁸ ⌐ COϜ╩ ⇔⌂™ ╩ ⇔⁸◄fi☺fi ≤⇔≡

│ ⌐ ≠⅝≈≈№╢╙──⁸ ─ ≢│ ⌐╟╡ ⌐

↑╠╣≡™╢⁹ ⌐ ↑√ ≤⇔≡⁸ fiꜛ◦כ♥☻ ╩ ╗ ▬

fiⱨꜝ╛⁸ ה ⌐ ∆╢ ⅜ →╠╣≡™╢⁹

─ ≤⇔≡│⁸ ⁸NOx ⁸ ⌂≥⁸ ╩ ⅎ√◄fi

☺fi ┼─ ⅜ ≤⌂∫≡™╢⁹ 

( 4 ) ▪fi⸗♬▪◄fi☺fi ה ≢─  

▪fi⸗♬▪╩ ≤∆╢◄fi☺fi │⁸ ⌐ ⅔╟┘ ╩ ≤⇔√

⌐ ↑╠╣≡™╢⁹ ─ ⱦfi⁸כ♃☻● ◄fi☺

fi⌂≥ ╩ ⇔√ ⅜ ↕╣≡™╢⁹ ≤⇔≡⁸ ─ ↕╛  

NO x ┼─ ⅜ →╠╣≡⅔╡⁸ ╛ ╩ ∆╢ Dual  

Fuel ⌐╟╢ ⅜ ↕╣≡™╢⁹ 

( 5 ) ⱷ♃ⱡכꜟ◄fi☺fi ה ─ ≢ ⌐ ⇔√

◄fi☺fi  

ⱷ♃ⱡכꜟ◄fi☺fi│⁸ ╩ ⌐ ⅔╟┘ ─ ≢ ⌐

⌐ ⇔≡™╢ ◄fi☺fi≢№╢⁹ ≢│⁸ ─ ▬fiⱨꜝ

╩ ⌐⁸ ⅔╟┘ ─ ⅜ ↕╣≡™╢⁹ ⌐

⅔™≡╙⁸ ≤⇔≡ ─ ה ╩ ≢⅝╢ ⅜ ↕╣≡™

╢⁹  

( 6 ) ⁸▪fi⸗♬▪♃כⱦfi ≤⇔≡ ≢  

ⱦfi⌐≈™≡│⁸כ♃ ⁸GE⁸Siemens Energy ⌂≥⅜ ●☻

≤─ ╩ ⌐ ╩ ╘≡™╢⁹↕╠⌐⁸ │ ⱦכ♃

fi─ ╩ ╘⁸ ꜠ⱬꜟ≢─ ⅔╟┘ ↑ ╩ ∂≡⁸

⌐⅔↑╢ ה ╩ ⇔≡ ⇔≡™╢⁹▪fi⸗♬▪♃כⱦfi⌐≈™

≡│⁸ IHI ⅜ ≢ ╘≡▪fi⸗♬▪ ─ⱦfiכ♃ ⌐ ⇔≡⅔╡⁸

⌐⅔↑╢ ╩ ≤⇔√▪fi⸗♬▪ ─ ╩ ∆ ⌂

≤ ↑╠╣╢⁹ 

 

5. ≤▬fiⱨꜝ─ ⇔  

◄fi☺fi─ │⁸ ⌐ ⅎ⁸ ─

⌐ ↕╣╢▬fiⱨꜝ ⌐╟∫≡ ⅝ↄ ↕╣╢⁹Ᵽ▬○ ╛ⱷ♃ⱡכꜟ
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│ ▬fiⱨꜝ╩ ≢⅝ ⅜ ™ ⁸ e-Fuelה▪♬⸗fi▪ה │

▬fiⱨꜝ╛ ⅜ ≢ │ ≢№╢⁹ │⁸↓℮⇔√▬

fiⱨꜝ ╩ ∆╢ ⌂ ≤⇔≡ ≢№╢⁹ 

( 1 ) Ᵽ▬○ ▬fiⱨꜝ╩ ≢⅝╢  

Ᵽ▬○ │⁸ ─ ⁸ ♃fi◒⁸Ɽ▬ⱪꜝ▬fi⁸ ≤™∫√●♁

ꜞfiכ▫♦ה♀ꜟ ─ ▬fiⱨꜝ╩∕─╕╕ ≢⅝╢√╘⁸ ⌂▬fiⱨ

ꜝ ╩╒≤╪≥ ≤∑∏⁸ ─ ≢ ╙ ⅜ ™ ≤⇔≡

↑╠╣≡™╢⁹ ⌐ ≤⇔≡ ⇔≡⅔╡⁸ ⌐│ ─

─ ≤⇔≡⁸ ╙ ⌂ ⅜ ╕╣╢⁹ 

( 2 ) e-Fuel ≤ ─ ⅜ ⌂  

e-Fuel ─ ⌐│⁸LCA ⁸ ⁸ ╛◒꜠☺♇♩ ⌂≥─

⅜ ≤⇔≡ →╠╣≡™╢⁹ ▬fiⱨꜝ│⁸ ◄Ⱡꜟ◑כ

─ ⅔╟┘  COϜ ה ⱪ꜡☿☻╩ ╗ ≢№╡⁸ ⌂

─ ⅜ ≤⇔≡ →╠╣≡™╢⁹↓─√╘⁸ │ ≤

╩ ⌐⁸2030 ─ ⌐ ⌐ ╗ ≤⇔≡ ↕╣╢⁹  

fiꜛ◦כ♥☻ ( 3 ) ╩ ≤∆╢▬fiⱨꜝ ⅜  

─ ⌐⅔™≡│⁸ ─fiꜛ◦כ♥☻ ⅜ ⌂ ≤↕╣≡

™╢⁹ ─ ⅜ ≢№╡⁸ ─ ≤ ⇔≡ ─Ɫכ

♪ꜟ⅜ ™ ⅜ →╠╣≡™╢⁹ ⌐≈™≡│⁸ ⁸ ⁸Ɽ▬

ⱪꜝ▬fi⌂≥ ─ ⅜ ⇔≡⅔╡⁸ ╛ ⌐ ∂√ ⅜ ─

⌐№╢⁹ 

( 4 ) ▪fi⸗♬▪ ה ↑ ▬fiⱨꜝ⅜  

▪fi⸗♬▪│⁸ ⅔╟┘ ╩ ⌐⁸ ╛ ╩ ≤⇔√

⅜ ↕╣≡™╢⁹ ⌂≥≢ ⌂ ─ ⅜№╡⁸

♃fi◒╛ ≤™∫√ ▬fiⱨꜝ≤─ ⅜ ™ ≢№╢⁹↓─√

╘⁸ │ ╛ ≤™∫√ ⅛╠ ⌐ ╗ ⌐№╢⁹  

( 5 ) ⱷ♃ⱡכꜟ ╩ ⌐ ⅜  

ⱷ♃ⱡ⁸│≡™≈⌐ꜟכ ╩ ⌐⁸ ─ ▬fiⱨꜝ╩ ⇔√

⅔╟┘ ─ ⅜ ↕╣≡™╢⁹ ⌐⅔™≡╙⁸

≤⇔≡ ─ ה ╩ ≢⅝╢ ⅜ →╠╣≡™╢⁹ⱷ♃ⱡכꜟ

│⁸▬fiⱨꜝ ⌐╟∫≡ ⅜ ↕╣╢ ╩ ⌐ ⇔√ ≤⇔≡

↑╠╣╢⁹ 

( 6 ) │ò▬fiⱨꜝ ó≢ ╕╢ 

↔≤⌐ ▬fiⱨꜝ─ ╛⁸ ▬fiⱨꜝ ─ ⅜ ⅝ↄ

⌂╢⁹ ─ │⁸ ⌐ ⅎ⁸ ▬fiⱨꜝ╩≥─ ≢⅝

╢⅛≤™℮▬fiⱨꜝ ⌐╟∫≡ ↕╣╢⁹↓─√╘⁸Ᵽ▬○ ╛ⱷ♃ⱡכ

ꜟ│ ↄ ⅜ ╗ ⁸ │ eȤFuelה▪♬⸗fi▪ה ⅛╠ ⌐

⅛↑≡ ⌐ ∆╢ ≤⇔≡ ≢⅝╢⁹  

 

6. ◦♫ꜞ○  

◄fi☺fi─ ⌂ │⁸ ⁸ ⁸ ⁸ ─ 4 ≢
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№╡⁸ ─ ≢⁸ ⌐ ∂≡ ה ה ╖ ↑─ ≢ ↑

╠╣≡™╢⁹ 

( 1 ) ╩ ╗  

≢│⁸BEV ⅔╟┘ PHEV ╩ ≤⇔√ ⅜ ⇔≡™╢⁹

≢⁸ ╛ ⁸◄Ⱡꜟ◑כ ┼─ ≤⇔≡⁸ ╩ ™

√◄fi☺fi⅜ ⇔≡ ™╠╣╢⁹ ╩ ≤∆╢ ◦☻♥ⱶ─ ≢│⁸

◄fi☺fi│ ∞↑≢⌂ↄ⁸◄Ⱡꜟ◑כ ╩ ∆╢ ≤⇔≡

╖ ╕╣╢⁹ 

☻Ᵽה◒♇ꜝ♩ ( 2 ) ⌐ ⇔√  

≢│⁸ ⁸ ⁸ ⁸ ≤™∫√ ⅜ ⇔

ↄ⁸BEV ─╖≢─ ⅜ ⌂ ⅜ ∆╢⁹ ⌐ ∂≡⁸ ≤

◄fi☺fi⅜ ⇔≡ ™╠╣╢⁹ ◄fi☺fi│⁸ ⌐ ∂≡⁸

⅔╟┘◄Ⱡꜟ◑כ ─ ≢ ™╠╣╢ ⅜ ↕╣≡™╢⁹  

( 3 ) ▪fi⸗♬▪ ╩ ꜡ⱪ◦꜠הⱦfiכ♃√⇔≥ ─  

≢│⁸ ─ ╩ ≤⇔≡⁸ ─ ⅜ ↕╣

≡™╢⁹▪fi⸗♬▪ │⁸ ╩ ⌐⁸ ⅛╠ ┼─ ⌂

╩ ⇔√ ≤⇔≡ ╡ ⌐ⱦfiכ♃⁸╡⅔≡╣╠→ ⅎ≡꜠◦ⱪ꜡ ╩

╗ ™ ≢ ⅜ ╘╠╣≡™╢⁹ ◄Ⱡꜟ◑כ≤ ╖ ╦∑√

╛⁸ ╩ ℮ ≢─ ╙ ╡ →╠╣≡™╢⁹ 

( 4 ) ⱷ♃ⱡהꜟכ▪fi⸗♬▪הe-Fuel ⅜  

≢│⁸ ⌂ ╩ ≤⇔≡⁸ ⅜ ╘╠╣≡™╢⁹

⌐│ⱷ♃ⱡכꜟ⌂≥ ▬fiⱨꜝ≤ ─ ™ ─ ⅜ ╡ →╠

╣≡™╢⁹▪fi⸗♬▪⌐≈™≡│⁸ ╛  Dual -Fuel ╩ ╗ ⌂ ⅜

╡ →╠╣≡™╢⁹e-Fuel ⌐≈™≡│⁸ ◄fi☺fi ≤─ ╩ ≤

⇔≈≈⁸ ─fiכ▼♅ ╩ ≤⇔√ ─ ≤⇔≡ ↕

╣≡™╢ 

( 5 ) ⌐╖√ò ≤─ ה ó─ ≠↑ 

◄fi☺fi≤ │ ⌂ ≢│⌂ↄ⁸ ╛▬fiⱨꜝ

─ ≢ ⇔⌂⅜╠ ה ∆╢ ─ ≤⇔≡ ⅎ╠╣╢⁹

◄fi☺fi│ ╩ ה ∆╢ ≤⇔≡ ↕╣⁸◦☻♥ⱶ ─

─ ≢ ╩ ∆╢⁹ 

 

 3  ╩ ╕ⅎ√  

ה ◄fi☺fi│ ≤ ∆╢ ≢│⌂ↄ⁸ ≤ ⇔≡

╩ ה ∆╢  

ה ╛ ⌐ ∂√ ─ ↑≤⁸ ─ ⅜  

ה ≤─ ⌐╟╢Ɽ꞉כ♩꜠▬fi⅜ ⌂ ≤⌂╢  

ה ─ ≤⁸ ה ─ ╩ ⅎ≡ ↕╣╢ ⅜⁸

─  

ה ╩ ∆╢⌐│▬fiⱨꜝ ≤ ─ ⅜  

ה ▪♬⸗fi▪הⱦfiכ♃│ ≢ ╖╩ ∟⁸ ╩ ≤⇔√



 

- 88 - 

 

 
 

 
 

 
 

 
 

 

 

꜠◦ⱪ꜡ ≢╙ ⅜  

1. ≤ ─  

─ ⁸ ⅜ ∆╢ ⌐⅔™≡╙⁸ ◄fi☺fi⅜ ↕

╣╢ ⅜ ⌐ ∆╢↓≤⅜ ↕╣√⁹ ⌐⁸ ⁸

⁸ ה ⅜ ⇔™ ⁸⌂╠┘⌐ ה ▬fiⱨꜝ─ ⅜

⌂ ⌐⅔™≡⁸ ≢─ ⌐│ ⅜№╢⁹↓╣╠─ ≢│⁸

⁸ ⁸ ⁸ ⌂≥╩ ⌐⁸ ◄fi☺fi⅜

─ ≤⇔≡ ↑╠╣╢⁹ 

2. ⌐⅔↑╢ ≤─  

⁸ ⌐ ⌐⅔↑╢ ◄fi☺fi│⁸ ╩ ≤⇔√◄Ⱡ

─ⱶ♥☻◦כ◑ꜟ ≢ ╖ ╦↕╣╢ ≤⇔≡ ↑╠╣╢⁹ ⌐│⁸◄

fi☺fi⅜ ╕√│◄Ⱡꜟ◑כ ─™∏╣≢ ™╠╣╢ ⌐⅔™≡

╙⁸ ה ⌂≥≢ ⅜ ⌐ ╦╢ ╛⁸ ⌐╟╡ ⌂

⅜ ∆╢ ⌐⅔™≡⁸Ᵽ♇♥ꜞכ SOC ╩ ⌐ ∟⌂⅜╠◄Ⱡ

כ◑ꜟ ╩ ∆╢ ⅜ ≤⌂╢⁹↓℮⇔√ ╩ ∂≡⁸Ɽ꞉כ♩꜠▬fi

─ ╛ ⌐ ∆╢ ⅜ ↕╣≡™╢⁹ 

ה .3 ╩ ╕ⅎ√ ─ ≤  

─ ™⌐⅛⅛╦╠∏⁸ ה ⁸ ה ⁸NO x ⁸ ⱴ

Ⱡ☺ⱷfi♩⁸ ⁸ ≤™∫√ ─ ⅜⁸

╩ ∆╢ ≤⇔≡ ↑╠╣≡™╢⁹ ⅎ≡⁸ ╛

⁸ ≤─ ╩ ╘⁸ ה ≤ ⇔√ ה ─ ⅜

⇔≡™╢⁹ 

4. ╩ ∆╢▬fiⱨꜝ ≤ ≤─  

─ │⁸ ─ ─╖⌂╠∏⁸ ▬fiⱨꜝ╛

─ ⌐ ↄ ∆╢⁹ ה ⁸ ▬fiⱨꜝ⁸ ⌂≥─

≤⁸ ה ≤─ ⅜⁸ ╛ ⌐ ╩ ⅎ╢ ⅜

↕╣╢⁹ ⁸ ⁸ ה ⁸ ─ ╩

∑≡ ∆╢↓≤⅜⁸ ─ ⌐⅔™≡ ≤⌂╢⁹ 

5. ─ ╖╩ ⅛⇔√ ה  

│⁸ ה ╩ ≤⇔√ ה ה ⅜ ╘╠╣╢

ⱦfiכ♃⁸≡™⅔⌐ ╛▪fi⸗♬▪ ╩│∂╘≤∆╢

─ ╩ ⇔≡™╢⁹ ⁸ ≢│⁸ ╩ ≤⇔√Ɽ꞉כ♩꜠▬fi

─ ⇔─ ≢⁸◄fi☺fi╩ ∆╢ ↑⅜ ↕╣≡⅔╡⁸ ╛

◦☻♥ⱶ ≤™∫√ ─ ⅜ ≤⌂∫≡™╢⁹ ─ ─ ה

ⱦfiכ♃⁸│ ╛▪fi⸗♬▪ ╩ ≤∆╢ ╖ ─ ⅜

≢№╢⁹ ⇔≡⁸ ꜠◦ⱪ꜡ ⌐≈™≡╙⁸ ≤─ ╩ ╗

⌂◦☻♥ⱶ ╩ ⌐ ™√ ⅜ ╘╠╣╢⁹↕╠⌐⁸ ◄

fi☺fi ≤⇔≡ ─ ⁸ ה ⁸⌂╠┘⌐ ה

≤─ ╩ ⇔√ ⱳכ♩ⱨ◊ꜞ○╩ ∆╢↓≤≢⁸ ◄fi☺fi

≤⇔≡─ ≤ ╩ ╘≡™ↄ↓≤⅜ ≢№╢⁹  
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1.  

( 1 )  

─ ≤⇔≡⁸ ה ⌐ ⇔√ ╩∕╣∙

╣ ∆⁹ 

⌐│⁸Ɽ♥fi♩ⱨ□Ⱶꜞכ ⅔╟┘Ɽ♥fi♩ⱨ□Ⱶꜞכ

⁸PCT ⅔╟┘ PCT ⁸ IPF Ɽ♥fi♩ⱨ□

Ⱶꜞכ ≤Ɽ♥fi♩ⱨ□Ⱶꜞכ ─ ⁸ ⁸ ⁸

Ɽ♥fi♩ⱨ□Ⱶꜞכ ⅔╟┘Ɽ♥fi♩ⱨ□Ⱶꜞכ

╩ ∆⁹ 

 

- - 1  [ WO][ ה ]Ɽ♥fi♩ⱨ□Ⱶꜞכ
⅔╟┘Ɽ♥fi♩ⱨ□Ⱶꜞכ  

 

 

- - 2 [PCT ][ ה ] PCT ⅔╟┘ PCT
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- - 3 [ WO][ ה ]IPF ≤ⱨ□Ⱶꜞכ
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- - 5 [ ][ ה ][ ה ]
 

 

 

- - 6 [ WO][ ה ][ ]Ɽ♥fi♩ⱨ
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- - 7 [ WO][ ה ][ ]Ɽ♥fi♩ⱨ
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- - 8 [ WO][ ה ][ ]Ɽ♥fi♩ⱨ
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- - 10 [ WO][ ה ][ ]Ɽ♥fi♩
ⱨ□Ⱶꜞכ ⅔╟┘Ɽ♥fi♩ⱨ□Ⱶꜞכ ה

 

 

 

- - 11 [ WO][ ה ][ ]Ɽ♥fi♩ⱨ
□Ⱶꜞכ ⅔╟┘Ɽ♥fi♩ⱨ□Ⱶꜞכ ה ∕─
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( 2 )  

╩ ↕╣√Ɽ♥fi♩ⱨ□Ⱶꜞכ ⅔╟┘ IPF ─ ≤∕─

PF IPF ⌐ ∆╢ ╩ - - 1 - - 3 ⌐ ∆⁹  

↓↓≢│⁸Ɽ♥fi♩ⱨ□Ⱶꜞכ ⅔╟┘ IPF ─ ─™∏╣⅛⅜ 1%

≢№╢ ⅔╟┘∕╣╩ ╗ ╩ ≤⇔√⁹↓℮⇔≡ ╪∞

│ - - 1 - - 3 ⌐⅔™≡ ≢ ╡≈┬⇔≡™╢⁹  

 

- - 1 ─  

 

 

PF 13,965 IPF 8,512

A A01 A0101 399 2.9% 220 2.6%

A0102 917 6.6% 354 4.2%

A0103 175 1.3% 78 0.9%

A0104 70 0.5% 21 0.2%

A0108 1,194 8.5% 576 6.8%

A0199 186 1.3% 84 1.0%

A02 A0201 4,798 34.4% 2,033 23.9%

A0202 HDV 3,401 24.4% 1,542 18.1%

A0203 3,490 25.0% 1,018 12.0%

A0204 1,270 9.1% 741 8.7%

A0205 893 6.4% 556 6.5%

A0206 32 0.2% 15 0.2%

A0207 11 0.1% 8 0.1%

A0208 330 2.4% 157 1.8%

A0299 56 0.4% 25 0.3%

A03 A0301 138 1.0% 82 1.0%

A0302 236 1.7% 145 1.7%

A0303 138 1.0% 66 0.8%

A0304 127 0.9% 59 0.7%

A0305 28 0.2% 20 0.2%

A0306 133 1.0% 34 0.4%

A0308 206 1.5% 117 1.4%

A0399 78 0.6% 35 0.4%

A04 A0401 62 0.4% 13 0.2%

A0402 52 0.4% 30 0.4%

A0403 113 0.8% 48 0.6%

A0408 32 0.2% 14 0.2%

A0499 33 0.2% 12 0.1%

A08 A0808 3,316 23.7% 1,332 15.6%

A09 A0999 132 0.9% 53 0.6%

B B01 B0101 2,028 14.5% 1,093 12.8%

B02 B0201 3,234 23.2% 1,350 15.9%

B0202 3,452 24.7% 1,438 16.9%

B0203 3,470 24.8% 1,320 15.5%

B03 B0301 165 1.2% 44 0.5%

B04 B0401 52 0.4% 31 0.4%

B05
B0401

73 0.5% 35 0.4%

B08 B0808 2,475 17.7% 701 8.2%

B09 B0999 348 2.5% 144 1.7%

Code Code Code
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PF 13,965 IPF 8,512

C C01 C0101 5,536 39.6% 2,024 23.8%
C0102 3,060 21.9% 1,618 19.0%
C0103 910 6.5% 383 4.5%
C0104 214 1.5% 88 1.0%
C0108 1,403 10.0% 563 6.6%
C0199 1,391 10.0% 553 6.5%

C02 C0201 1,106 7.9% 391 4.6%
C0202 894 6.4% 516 6.1%
C0203 1- 216 1.5% 131 1.5%
C0204 218 1.6% 68 0.8%
C0205 e-Fuel 61 0.4% 27 0.3%
C0206 340 2.4% 207 2.4%
C0207 DME 256 1.8% 119 1.4%
C0208 232 1.7% 105 1.2%
C0299 1,057 7.6% 375 4.4%

C03 C0301 × 442 3.2% 262 3.1%
C0302 × 154 1.1% 72 0.8%
C0303 × 136 1.0% 82 1.0%
C0304 LPG× CNG 161 1.2% 85 1.0%
C0305 × 182 1.3% 60 0.7%
C0306 × 35 0.3% 23 0.3%
C0307 × 262 1.9% 123 1.4%
C0308 162 1.2% 65 0.8%
C0399 993 7.1% 404 4.7%

C04 Dual-fuel C0401 Dual Fuel 2,627 18.8% 842 9.9%
C0402 118 0.8% 48 0.6%

C08 C0808 408 2.9% 244 2.9%

C09 C0999 271 1.9% 123 1.4%

D D01 D0101 NOx 1,874 13.4% 787 9.2%
D0102 PM PN 485 3.5% 216 2.5%
D0103 646 4.6% 252 3.0%
D0104 80 0.6% 35 0.4%
D0199 1,628 11.7% 527 6.2%

D02 D0201 4,427 31.7% 1,517 17.8%

D03 D0301 837 6.0% 394 4.6%
D0302 596 4.3% 212 2.5%
D0303 270 1.9% 87 1.0%
D0399 307 2.2% 125 1.5%

D04 D0401 2,340 16.8% 860 10.1%
D0402 1,724 12.3% 674 7.9%
D0403 712 5.1% 354 4.2%
D0404 41 0.3% 24 0.3%
D0405 760 5.4% 269 3.2%
D0406 52 0.4% 26 0.3%
D0407 17 0.1% 8 0.1%
D0499 615 4.4% 212 2.5%

D05 D0501 245 1.8% 104 1.2%
D0502 146 1.0% 89 1.0%
D0503 579 4.1% 262 3.1%
D0599 422 3.0% 152 1.8%

D06 D0601 1,342 9.6% 445 5.2%
D0602 667 4.8% 255 3.0%
D0699 690 4.9% 194 2.3%

D09 D0999 2,386 17.1% 761 8.9%

Code Code Code
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PF 13,965 IPF 8,512

E E01 E0101 127 0.9% 38 0.4%
E0199 200 1.4% 68 0.8%

E02 E0201 692 5.0% 254 3.0%
E0202 1,566 11.2% 579 6.8%
E0203 667 4.8% 283 3.3%
E0204 2,960 21.2% 1,238 14.5%
E0205 548 3.9% 271 3.2%
E0206 393 2.8% 163 1.9%
E0207 771 5.5% 304 3.6%
E0299 423 3.0% 122 1.4%

E03 E0301 633 4.5% 374 4.4%
E0302 45 0.3% 32 0.4%
E0303 172 1.2% 87 1.0%
E0304 67 0.5% 35 0.4%
E0399 300 2.1% 188 2.2%

E04 E0401 3,163 22.6% 1,125 13.2%
E0402 1,772 12.7% 716 8.4%
E0403 1,605 11.5% 542 6.4%
E0404 283 2.0% 121 1.4%
E0405 429 3.1% 150 1.8%
E0406 312 2.2% 148 1.7%
E0407 385 2.8% 163 1.9%
E0408 1,923 13.8% 765 9.0%
E0499 3,029 21.7% 1,063 12.5%

E05 E0501 99 0.7% 49 0.6%
E0502 95 0.7% 49 0.6%
E0503 129 0.9% 86 1.0%
E0504 65 0.5% 27 0.3%
E0505 687 4.9% 337 4.0%
E0599 309 2.2% 135 1.6%

E06 E0601 157 1.1% 54 0.6%
E0602 EGR 392 2.8% 183 2.1%
E0603 107 0.8% 49 0.6%
E0699 227 1.6% 71 0.8%

E07 E0701 217 1.6% 123 1.4%
E0702 898 6.4% 366 4.3%
E0703 2,023 14.5% 805 9.5%
E0704 723 5.2% 245 2.9%
E0705 537 3.8% 251 2.9%
E0706 900 6.4% 455 5.3%
E0799 1,379 9.9% 654 7.7%

E09 E0999 1,255 9.0% 413 4.9%

Code Code Code
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