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│∂╘⌐ 

  │↓╣╕≢₈2050 ◄Ⱡꜟ

100כ◑ כ◑ꜟⱠ◄ה◖◄ ┼─ ₉ 2005 7 ⁸₈

≢ ⌂ ╩╘↨⇔≡₉ 2011 1 ─2 ⌐╦√╢◄Ⱡꜟ◑כ

╩╕≤╘⁸ ─⌂™ ⌂ ─ ╩ ╠⅛⌐⇔≡⅝╕⇔√⁹ 

 ⇔⅛⇔∕─ ─2011 3 11 ─ ⌐╟╡⁸

│╙≤╟╡◄Ⱡꜟ◑כ╩ ╡ ↄ │ ⅝ↄ ╦╡⁸

─ ≤≤╙⌐ √⌂◄Ⱡꜟ◑כ ─ ╩ ⅝⁸ ╩

⌐ ⇔≡™ↄ↓≤⅜ ≤⌂∫≡⅝╕⇔√⁹ 

 ≈™≡│ ─ √⌂ ╩ ╕ⅎ⁸

≤⇔≡─◄Ⱡꜟ◑כ ╩╕≤╘⁸ ↄ ⌐ ⅎ≡™⅝√™≤ ⅎ

╕∆⁹ 

 

ⱷfiⱣכ 

 /  

 Ⱡ♇♩꞉כ◒  

 

◄Ⱡꜟ◑כ≤∫≤╡  

◄Ⱡꜟ◑כ ISEP   

│╪→╪┐≈  
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 ─ ╩╙≤⌐ │2030 ╕≢⌐

♀꜡╩╘↨∆↓≤╩ ∆╢↓≤⁹↕╠⌐ 2030 ╕≢⌐

♀꜡⁸2050 ╕≢⌐LNG ♀꜡⌐∆╢↓≤╩╘↨∆⁹↓╣╩ⱳ

☻♩◖꜡♫ fiכꜞ◓─ ꜞ◌Ᵽꜞכ ≤ ↑╢ 

 2030 ─ ●☻─ (2013 26% ) i╩

⇔ 1990 ≢ ⌂ↄ≤╙50% ┼≤ ╩ ⅝ →╢ 

 ﬞ ⌐ ─ ─ ╩ ⇔ ◘▬◒ꜟ

╩ ∆╢ 

Ⱳfiכ◌  ⱪꜝ▬◦fi◓─ ⌂≥ ┼─ ╩ ╘╢

√╘─ ╩ ∆╢ 

 ◄Ⱡꜟ◑כ ─ ⅛╠ ⇔⁸◄Ⱡꜟ◑כ─

⌐ ↑√⁸ ─ ⌂ ╩│⅛╢ 

 ◄Ⱡꜟ◑כ─ ╩ ⇔ ┼─ ≤⁸

─ ⌂≥╩ ↕∑╢ 

 ╛ ─ ╩ ⇔√ ┼─ ╩│⅛╢ 

 ╛ ⌐╟╢Ⱳ♩ⱶ▪♇ⱪ ─ ⅜ ⌐ ╗╟℮⁸ ─

╛ ⌐ ╩ ⅎ╢⌂≥─ ╩ ≈⁸ ⌂

╩ ∆╢

                                                   
i  ╩ ⇔√ ⁹4 22 ⁸ │ ╩2013 46 1990 39

⌐ ⅝ →╢≤ ⇔√⁹ 
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 2030 ♀꜡ ♀꜡─ ╩╘↨⇔≡ 

  

 

.  │ ⅛╠ ╩ ╪∞─⅛ 

 2011 3 11 ⌐ ↓∫√ ─ ⅛╠

10 ⅜ ⇔╟℮≤⇔≡™╢ ─ ┘≤⅜₈┤╢↕≤₉╩

™⁸ ─ ╛ ╩ ™⁸ ╩ ╦╣√ ⅜ ↕╣⁸

⌂ ⅜ ↕╣√⁹ │

⇔√

─ ↕╕↨╕─ ≢ ⌂⅔ ↄ─ ⌂ ╩ ⅎ√╕╕

≢№╢( )  

 ↄ─╙─⅜ ╦╣ ⌂ ╩ ╖ ⇔√⌐╙⅛⅛╦╠∏ ─

╛◄Ⱡꜟ◑כ ⌐│ ⌐≥─ ─ ⅜№∫√∞╤

℮⅛  

 2012 12 ─ 2 ⁸ │ ⌂ⱬכ☻꜡

♪כ ≤↕╣⁸ ≢─ │ ↑⌂⅜╠⁸ ╩ ╘

√ ⅜⌂⇔ↄ∏⇔ ⌐ ↕╣≡⅝√⁹ 

 2012 ─ ╙ ≢ ⅞ 50 ⌐╙

┬ ∕─℮∟ 3 ⌐№√╢13 │ ╙⇔ↄ│ Ᵽ▬○100 ⌐

↕╣√⅜ 2021 1 2012 ↕╣√╙── ≢21

⅜ ⇔≡™╢( )  

 │ ⌐ ∆╢≤≤╙⌐⁸ ╩ ╘≡™╢⁹

─ ≢№╡⌂⅜╠ ⅔╟┘ ─ ⅝│⅝╦╘

≡ ™⁹ 

 2020 9 ⌐ ⇔√ │10 2050 ╕≢⌐ ●☻

─ ╩ ♀꜡⌐∆╢ ─ ╩╘↨∆ ↓≤╩ ⇔√

⌂ ─ ⅜ ╘╠╣≡™╢⅜ ↓─ │ ─

╛ ꜞⱪ꜠כ☻╩ ╘╢ ≤⇔≡ ╦╣╢ ⅜ ™  
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 │ ⌂ ─ ─╝⅜╖

10 ─ ─ ─ ⌂≥ ─ ─ ⅝

⌂ ╩ ⅝ ╡⌐⇔√ ⇔⅛⇔ ─ (2012 9

) FIT( )─ (2012 7 ) ↑ ─

(2016 4 )⌂≥⅜ ╦╣│⇔√⅜ ─ ≢

≈─│⁸₈ ₉≤™℮ ⅜◄Ⱡꜟ◑כ ⅛╠ ⅎ⁸2016

12 ⅜⁸95 12 ─♫♩ꜞ►ⱶ ╣ ⁸ ∞∫

√ ╙╪∂╜─ ╩ ⇔√↓≤←╠™≢№╢⁹ 

 ™─│ ≤ 2 ⅜ ⌐ ╩ ╣≡⅝

√⌐╙⅛⅛╦╠∏ UAE ⱬ♩♫ⱶ ♩ꜟ◖ ▬◑ꜞ☻┼─ ⱪ꜡☺

▼◒♩─™∏╣╙⅜ ≢ ⇔ ⌐ ∫√╙─│1 ╙⌂ↄ

⅜ ⇔√↓≤≢№╢ ∕─↓≤│ ⅜ ◖☻♩ ⇔ ⅜

╡⅜√ↄ⌂∫≡⅝√↓≤─ ╟╡─ ≢№╢  

 

.  ♪▬♠ ⌂≥─◄Ⱡꜟ◑כ  

 ♪▬♠│ ╩ ⌐⁸2011 ≢ ─9 ─

╩2022 ╕≢⌐ ∆╢↓≤╩ 2020 ╕≢⌐3 ╩ ⇔√⁹

◄Ⱡꜟ◑כ⌐╟╢ ╩ ╛⇔⁸2018 ⌐│ ─35 ╩

2030 ⌐│65% ╩╘↨⇔≡™╢( )⁹2020 1 ⌐

│⁸ ╩ ⌐ ╠⇔ 2038 ╕≢⌐ ∆╢ ╩

⇔√⁹ │♪▬♠─ ─ 23 ╩ ╘≡™╢ 2020

⁹♪▬♠│⁸ ≤ ─ ╩╘↨⇔≡ ⇔♪כꜞ╩

≡™╢⁹ 

 ☻▬☻│5 ─ ⅜⁸ ─ 40 ╩ ⇔≡⅝√ 55%│ ≢⁸

╡─5%│ ⌐ ⇔≡™╢ ╩ ↑≡⁸2011 5

⌐ ╩ ⇔⁸ │ 50 ≢ ∆╢↓≤⌐⇔√⁹

─ │1984 ⌐ ╩ ⇔√⅛╠⁸2034 ⌐ ⅜ ↕╣╢↓

≤⌐⌂╢⁹2017 ⌐↓╣╠─ ╩ ⇔≡™╢  

 ╙2016 ⌐ ⇔√ ─╙≤≢⁸2025 ╕≢⌐ ─



 9 

3 ╩∆═≡ ∆╢₈ ─⌂™ ╩≈ↄ╢ ₉

╩ ╘≡™╢ ─3 │ ⌐ ↕╣≡™╢ ⁹ 

 ─ ⅜ 5 ─ ╙⁸ ─

⌐⇔√⅜∫≡⁸ │ ─2017 6 ⁸ ─

⇔≤≤╙⌐⁸ ─ ╩∆═≡ ⌐ ⇔⁸ ⇔√

⌐≈™≡│ ─ ╩ ╘∏⁸ 40 ⌐ ♀꜡╩╘↨

⇔⁸ ◄Ⱡꜟ◑כ─ ≤ ●☻ ⌐ ╩ ╣╢≤ ⇔√ √∞

⇔ ⌂≥⅛╠│ 40 ─ ⅜ ∆⅞╢≤™℮ ⅜ ™⁹ 

ה  ≤╙⌐⁸ ≤ ⌐◄Ⱡꜟ◑כ─ ⅜ ↄ⁸

⅛╠─ ⅜ ╘⌂™ ≢⁸ ♩♇ⱪ⅜ ⌂ ╩ →≡⁸

◄Ⱡꜟ◑כ energy transition; energy shift ⌐ ⌐ ╡ ╪

≢™╢⁹ 

 ≤2015 12 ─Ɽꜞ ╩ ↑≡ ◄Ⱡꜟ◑כ

│ ⁸⅜╢™≡∫⌂≥♪כ꞉כ◐⌂ │↓╣⌐ ⅛╠ ⅝

⅔℮≤⇔≡↓⌂⅛∫√⁹ 

 

.  ─ ΉΉ ◄Ⱡꜟ◑כ ┼ 

 ≢│ │≥─╟℮⌐ ⇔√─⅛⁹ ─ │⁸

│⁸ ◄Ⱡꜟ◑כ ≤ ─

≡∞∫√⁹ 

 ╩┤╕ⅎ≡⁸ ─ │⁸2011 6 ⁸

╩ ≤∆╢₈◄Ⱡꜟ◑הכ ₉≤™℮ ╩

√⌐ ⁸↓─ ⅜ ─ ⌂ ╩╙≈↓≤⌐⌂∫√⁹

2012 9 ⌐ ↕╣√₈ ◄Ⱡꜟ◑הכ ₉│⁸↓─

⅜ ⇔√⁹◄Ⱡꜟ◑כ ─ ⇔╩ ה ◄Ⱡꜟ◑כ

⅛╠ ╡ ⇔ ⌐ ⅔℮≤™℮ ⌂ ╡ ╖∞∫√⅜ 2

│ ⇔™ ╩ ⇔⁸↓─ ╙ ↕╣√⁹ 

 │ ─╙≤≢₈ ╡ ⇔─√╘─ ₉

⅜≈ↄ╠╣⁸ ╩5 ⅛╠3 ⌐ ╠⇔⁸₈ │ ─ ╩



 10 

⇔≈≈⁸ᵑ ─ ≤ ᵒ ─

ᵓ ⌐ ∆╢ ⌐ ∆╢ ⌐ ╩ ↄ₉↓≤⌐⌂╡⁸

⌐ ⅜ ↕╣⁸ │ ⌐⌂∫√⁹◄Ⱡꜟ◑הכ

│⁸ ◄Ⱡꜟ◑כ ⌐ ↕╣√⁹

◄Ⱡꜟ◑כ ╩ ⇔≡™╢─│⁸↓─ ≢№╢⁹ 

 ⁸ ─ ⌐≤╙⌂∫≡ │

⇔√╙──⁸ ה ◄Ⱡꜟ◑כ ┼─₈ ─ ₉

│⅛ⅎ∫≡ ╖⁸ ⌐│↕╠⌐ ⌂╙─⌐⌂∫√⁹ ⌐№╢─

│⁸ 2 ⌐⅔↑╢ ─ ─ ⅝↕≢№∫√⁹

─ │⁸ ◄Ⱡꜟ◑כ ─

⁸ ≤ ╩ ∆╢

╠9 ⌐╙─╓∫√⁹ 

 ─╙≤≢│ │ ⌐ ⅝ │

∆╢⌂≥ │ ╕∫≡™╢ 

 

.  ╡ ↕╣╢  

 ⌐≈™≡│⁸ ⌐╟╢╙─╩ ╘⁸4

≈─ ⅜≈ↄ╠╣√⅜⁸ ┘ ⅜

⌐⅝╦╘≡ ⌂√╘⌐⁸ ⅛╠10 ╩ √ ⌂⅔⁸

⅔╟┘ ⌐ ╢ⱷ◌♬☼ⱶ│ ↕╣≡│™⌂™⁹

─ ╛ ⌂ ≢≥╪⌂↓≤⅜⅔⅝≡™╢⅛ ≢

⅝≡™⌂™℮∟⌐⁸ ⌂ ─╙≤≢ ╩ ™⁸∕╣⌐ ≠™≡

⅜ ↕╣≡™╢⅛─╟℮⌐ ╢ ∫≡™╢⁹ ─ ╩

╘╢≤⁸ ─ ─ ⌂≥┼─ ⅜ ⅝ↄ⌂╢↓≤

╩ ╣╢⅛╠≢№╡ ⅝╦╘≡ ≢№╢⁹ │╕√⁸

─ ─ ⌂≥╩ ∆╢√╘⌐⁸ ⌐

╛ ⅛╠ ⇔√ ─ ⌂╢ ≤⇔≡

╩ ⌐ ∆╢↓≤╩ ⇔√⅜⁸↓

─ │ ↕╣√╕╕≢№╢⁹ 
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 ─ ┼─ ╩ ─╙─⌐≤≥╘√™⁸ ╩ ⅞√™⁸

╩ ⇔√™≤™℮ ─ ⅜⁸ ╩ ↕∑⁸

╩ → ⌂ ╩ ↑↕∑≡⅝√⁹ 

 ↓─╟℮⌂ │ ─ ≤ ─ ╩╙√╠⇔⁸

┼─ ≤⌂╡⁸ ─ ╩ ⇔╘⁸ ╩ →⁸

╩ ∆≤™℮ ─ ─ ╩ ╖ ∆ ≤⌂∫≡™╢⁹↓

╣∞↑─ ⅜ ⅝√⌐╙⅛⅛╦╠∏⁸ ≤ │ ╩ ╢

↓≤⌂ↄ ╩ ╓℮≤╙⇔≡™⌂™⁹ 

 

.  1 ╙ ≢⅝∏ 

 ⁸ ─ ─╙≤≢9 ⅜ ⇔

√⅜⁸↓╣╠│™∏╣╙ ⌐№╢ ≢⁸ ≤ ∂

│╕∞1 ╙ ⌐ ∫≡™⌂™⁹2020 12 ≢

│ ─ 1 3 ─2 ─╖≢№╢ 2

4 ─ 3 ─ 3 4 3 4

─7 │ ─√╘ ≢№╢  

 ─ ≢│⁸ ─10 ⁸ │1 ╙ ⇔≡™⌂™⁹

⌐╙⅛⅛╦╠∏ ⅜ ⇔√↓≤│⌂™⁹ ─ 2 ⁸

─ ⁸ ─ 7ה6 1⌐≈™≡

│ ─ ╩╘↨⇔≡™╢╙──⁸ ⌂ ─ │1

╙ ∫≡™⌂™  

 ≢ ⇔√ 2 │2020 2 ⌐

─ ⌐ ⇔ 11 ⌐ ─

⅜ ┼─ ╩ ⇔√ ⇔⅛⇔ ─ ≢│

─ 7 │ ⌐ ⇔≡™╢ 2018 ⌐│ ─

                                                   
1 │ ╩ ⇔≡™√⅜⁸ ⇔√≤⇔≡™√ ⅜ ≢ ∞∫√

↓≤⅜ ⌐⌂∫≡ ╠⅛⌐⌂∫√⁹╕√ ≢ ⇔√ ─ ─ ⅜

⅞ ⇔√↓≤⅛╠⁸ │4 14 ⁸ ─ ─ ╛

╩ ∂╢ ─ ╩ ⇔√⁹ 
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╩ ╘╢ ─ 3 ╩ ⅎ╢11 ─ ⅜ ╕∫√ √∞

⇔ │ ╩ ╘╢ ╩2 ⌐╦√∫≡ ⇔≡™╢  

 ─ ─ ⅝↕≤ ─ ─ ⅜⁸ ─

╩ ⇔≤≥╘≡⅝√─≢№╢⁹ 

 2 ⁸ 7ה6 │ │ ⇔√╙──

│ ≢ ⌐ ↑√ ─ ╙ ∫≡™⌂™ 

 17─ ⌐ │ ⇔≡⅝√⅜ ⌐ ⇔

╩ ╘ √ │ ╙⌂™ ╗⇔╤ │ ─™┘≈

⌂ ╩ ╡№→≡⅝√( )  

2020 12 │ 3 4 ─ │ ≢

№╢≤⇔≡ ⌐ ⇔≡ ─ ─ ⇔╩ ™ ∆ ⌂

╩ ⇔√ ─ ─ ↕⅜ ≢ ↕╣

√─≢№╢ ⁸ ─ ╘╩ ╘╢ │ 7 ≤

⌂∫√⁹ 

⌐≈™≡╙⁸ ה ה ≢⁸ 4≈─ ⅜ ↕

╣√⁹ │⁸ ⌐≈™≡╙⁸ ⌐≈™≡╙⁸₈ ꜞ

☻◒₉╩ ≢⅝⌂™ ╩ ⅎ≡™╢⁹ 

 

.   2030 ╕≢⌐ ♀꜡ ♀꜡╩╘↨∆ 

≢│ ─ ╩╙≤⌐ │2030 ╕≢⌐

♀꜡ ♀꜡╩╘↨∆↓≤╩ ∆╢↓≤╩ ∆╢ ◄Ⱡꜟ◑

כ Ⱶ♇◒☻( )─◦♫ꜞ○⅜ ∆╟℮⌐ ◄Ⱡꜟ◑כ ─

╩│⅛╡ ╛ ⌂≥─ ◄Ⱡꜟ◑כ─

╩ ∆╢↓≤≢ 2030 ╕≢⌐ ♀꜡ ♀꜡ ♀

꜡╩ ∆╢↓≤│ ≢№╢ №╦∑≡ ╙╪∂╜─

⌐╟∫≡ ⌐ ⇔≡™╢ ﬞ ⌐ ─ ─ ╩

⇔ ◘▬◒ꜟ ╩ ∆╢( ) ≤≤

╙⌐ ─ ╩ ∆╢↓≤≢ ↕╠⌐2050 ╕≢⌐LNG

╩♀꜡⌐∆╢↓≤╩╘↨∆  
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 ₈2050 ●☻ ♀꜡₉─ ≤ Ɽꜞ ╩ ∆╢√

╘⌐ ⌐ ╘╠╣╢1.5ϴ─ ≤ ∆╢╟℮⌐⁸2030

─ ●☻─ (2013 26% )╩ ⇔ 1990 

≢ ⌂ↄ≤╙50% ┼≤ ╩ ⅝ →╢⁹ 

 ─ ≢№╢ ⅜ ◄Ⱡꜟ◑כ ─ ≤

◄Ⱡꜟ◑כ─ ─ ⌐╟∫≡ 2030 ╕≢⌐ ♀꜡

♀꜡─ ╩╘↨∆↓≤│ ⱳ☻♩◖꜡♫ fiכꜞ◓─ ꜞ◌Ᵽꜞ

כ ≤⇔≡╙ ⅝⌂ ⅜№╡ ⌂ⱷ♇☿כ☺ ╙ ™ 

 

.  ─ ⌂  

1 2 10 ╩ ╘ ⇔√

24 ⌐≈™≡│ ⌐ ⅜ ⇔≡™╢ ─

3 ─ │ ⌐ ∆╢ ⌂ ╩ ⇔√℮

ⅎ≢ ─ ⌐ ⇔≡™⌂™ 8 ⅔╟┘ ─

9 ⇔√7 ─ 24 ⌐≈™≡│ ↕∑╢↓≤⌂ↄ

╩ ∆╢ ─9 ⌐≈™≡│ ╘─ ╩ ╘√

2020 1 ─ 2╩┤╕ⅎ≡ ─ 3 ⌐≈™≡

│∕─╕╕ ≤∆╢ 2020 12 ⅜ ⌐ ⇔≡ ─

⇔√ 3 4 ⌐≈™≡╙ ≤∆╢ ╡─6 ( 4 (

1 2 ) 2 ( 3 4 )) ⌐≈™≡│ 2030 ╕≢⌐

≤∆╢  

⌐≈™≡│ ─ 14 ⌐≈™≡

│ ⌐ ≤∆╢ ∕─╒⅛ ─ 181 (

╩ ╗)⌐≈™≡│ ─ ™ (115 )╩2023

╕≢⌐ (20 )╩2025 ╕≢⌐ ₁ (46 )╩

2030 ╕≢⌐ ≤∆╢( Ⱡ♇♩꞉כ◒ₐ 2030ⱨ▼כ

☼▪►♩─  2020 ₑ )  

                                                   
2 2021 3 18 ⁸ │ ≢ ─ ╩ ╡ ⇔≡™╢⁹ 



 14 

│ ─ ─ ─

⌂≥ ↄ─ ╩ ⅎ≡™╢ ─ ⌂≥≢

⅜ ⅜╡ ◖☻♩ ⌐ ╩ ™ │ ⇔ ⌐│

│ ╣─ ≤⌂╡≈≈№╢  

LNG ⌐ ═≡ 2 ─ ╩ ∆╢ ⌐

⇔≡│ ⅜ ↄ ▬◑ꜞ☻ ◌♫♄╩│∂╘ ↄ─ ⅜

2030 ╕≢⌐ ╩ ∆╢↓≤╩ ⇔≡™╢  

 ╛ ⌂≥⌐ ⇔⌂™ ┼─ ⌂ ╩

→≡™ↄ√╘⌐│⁸♪▬♠╛ ╩ ⌐⁸◄Ⱡꜟ◑כ ─

─ ⅛╠ ⇔⁸◄Ⱡꜟ◑כ─ ⌐ ↑√⁸

─ ⌂ ╩│⅛╢↓≤⅜ ≢№╢⁹ ≤≤╙⌐⁸

Ᵽ▬○╛ ⁸ ⌂≥─ ◄Ⱡꜟ◑כ─

⌐╟∫≡⁸ ┼─ ≤⁸ ─ ⌂

≥╩ ↕∑╢↓≤⅜ ≢№╢( ▫♥ꜞⱦ⸗ה◖◄⁹(

─╙≤⌐⁸ ╛ ─ ╩ ⇔√ ┼─ ╙⁸

╩ ╗ ≢ ╡ ╕╣≡™╢⁹ 

 ♪▬♠⅜ ╩ ∫≡ ⇔≡™╢╟℮⌐⁸ ה ┼─

╩╘↨∆↓≤↓∕⁸ ⅛╠ ⅜ ┬═⅝ ─

≢№╢⁹ 

 ≢╙⁸ ─ ⅜ ⌂™⌐╙⅛⅛╦╠∏⁸2013

─14 1000 ♩fi╩Ⱨ⁸14⌐◒כ 5 ↑≡ ●☻─

⅜ ⅝⁸2019 │⁸13 ≤ ═≡14.0 ∫≡™╢ ⁹

─Ⱨ2007│◒כ ≢№╡⁸2019 ─ │⁸07

≤ ⇔≡15 ╙ ⅜∫≡™╢ ⁹ 

 ≢╙⁸ ─╟℮⌐⁸ ≤ ─ ≤

─ ⁸ ≤ ─ ≤─ ₈♦◌♇ⱪꜞfi◓₉≤

┌╣╢ ⅜ ⌐ Ⱳfiכ◌⁹╢№≈≈⇔ ⱪꜝ▬◦fi◓─ ⌂≥

↓─♦◌♇ⱪꜞfi◓╩ ╘╢√╘─ ╩ ↕∑╢═⅝≢№╢  
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 ⌂─│⁸◄Ⱡꜟ◑כ ─ ≢№╡⁸ ⌐

╩ ∆╟℮⌂ ╩ ⌐≈ↄ╡∞∆↓≤≢№╢⁹ 

 

 

1 ─ ●☻ ─  

 

 

 

2 ─ ─ ◄Ⱡꜟ◑כ  

 
◄Ⱡꜟ◑כ
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͍  ᴿ  
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ה  ◘▬◒ꜟ ─ √╪ 

  

 

 

ה │ ─ ╩ ╘⁸ ─

≢─ ⌂ ╩ ╡ →⁸₈ ─ ─ ⌐

∆╢ ₉ ╩ ∆═⅝⁹╕√ ─

╩ ∆╢ ⅜ ⁹ 

ה ─ ⌐≥─╟℮⌂ ╩ ∆─⅛ ╠⅛⌐∆

═⅝⁹╕√ ─ ⁸ ─ │ ℮═⅝≢⌂™⁹ 

ה ⌐ ╘√ 40 │ꜟכꜟ ⌐ ∆

═⅝⁹╕√ ─ ╩ ⁸ ⇔⁸∕

─ ⌐ ≠™≡ ╩ ∆═⅝⁹↕╠⌐Ᵽ♇◒ⱨ▫♇♩

≢│⁸ ─ ⌐╟╡ ⅜ ↕╣√ ─

╩ ↑∆═⅝⁹ 

ה ─ ╩ ∆╢ ─ ⁹ 

ה ◘▬◒ꜟ⌐≈™≡│⁸ ╖─⌂™ ⅛╠ ⌐

∆═⅝⁹╕√ ﬞ ─ ה ╩ ⇔⁸ⱪꜟ◘כⱴꜟ

╩ ∆≤ ⌐⁸ⱪꜟ♩♬►ⱶ ─ ה ⅜ ⁹ 

ה ꜠ⱬꜟ ┘ ─ ⇔≤ ─ ─

─ ⇔⅜ ╘╠╣╢⁹ 

 

─ │ √╪⇔≡™╢⁹ ⅜ ⇔√

⅛╠10 ⁹ ╩ ⌂ ╡ ∆╢≤⇔⌂⅜╠⁸∕─ ╩

∆↓≤⌂ↄ⁸ ≢│ ╙ ╠⌠ ╩ ⇔⁸ ⌐╟╢

╩ ⇔ ⇔≡⅝√⁹ 
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.   

( )  ─  

 ─◄Ⱡꜟ◑כ │⁸ ≢₈

─ ⁸ ≤ ╩ ⌐ ∂≡ ╡ ╗↓≤⅜ ≢№╢≤™

℮ │ ⇔≡ ╦╠⌂™⁹ ≢

↕╣√ ₁─ ─ ╖⌐⇔∫⅛╡≤ ⅝ ™⁸ ╡ ™⁸ ─ ה

╩ ≢ ⇔ →╢⁹ ┘ │⁸™╦╝╢₈

₉⌐ ╡⁸ ⌂ ┼─ ⅜≢⅝∏⁸↓─╟℮⌂ ⌂

╩ ←↓≤⅜≢⅝⌂⅛∫√↓≤┼─ ™ ╩ √╡≤╙ ⇔≡│

⌂╠⌂™⁹₉≤ ⇔≡™╢⁹⇔⅛⇔⁸ ─ │⅔╤⅛ ╩ ╓℮

≤™℮ ╙ ╩ ↑≡™╢⁹ 

 ⁸ ⁸ ⁸ ⅜ ─ ⌐

™≢ ╩ ⇔√⁹ ⅎ┌ │ ─ ╩

∆╢√╘⌐ ⌐ ⅛╠⌂╢

╩ ⇔≡ ⅝ ⅝ ⁸ ╩ ℮↓≤╩ ⇔√⅜⁸ ⇔≡™⌂

™⁹ ⁸ ⁸ ⅜2013 5 ⅛╠

╕≢⌐17 ⇔≡™╢₈ ⌐⅔↑╢

─ ⌐ ╢ ₉ │⁸ ⅜ ⇔≡™╢₈ ─

⌐ ∆╢ ₉⅜ ─ ≤⌂∫≡⅝√⁹∕─ ─

⅜ 10 26 ⌐ ₈ ─

₉╩ ╡╕≤╘≡™╢⁹ 

 ≢─ ⌂ ─ ≈⁸ ⅜ ⇔√

⌐╟╡ ⅜ ⇔√ ─ ⌐ ╣≡⅔⅝√™⁹ │

⌐╟╢ ⅜ ≤ ⅎ╠╣≡ ≢│ ⅜ ↕

╣≡™╢⅜⁸ ≢ ╛ ⌐ ⅜ ∂√ ⅜ ≢⅝⌂™≤

∆╣┌⁸ ─↕╠⌂╢ ⅜ ∞⅛╠∞⁹↓─ ⌐≈™≡⁸

│2014 10 8 ⌐ ╩╕≤╘⁸ ⌐╟╡ ⅜

⇔√ │ ⇔≡™⌂™≤⇔≡™╢⁹ ─ │₈

⌐╟╡ (IC) ─ ⅜ ⇔√ │ ⇔
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≡™⌂™⁹ ≢⁸ │⌂⅛∫√≤∆╢ ⌂ ⅜⌂ↄ⁸ ─

⌐≈™≡ ⌐│ ∆╢↓≤│≢⅝⌂™₉≢№╢⁹╟∫≡₈

⌐ ⌐≈™≡│ ⌐ ∆╢ ⌐≈™≡ ⌐ ∆

╢ ⅜№╢⁹₉ ─ ⅜ ╡╕≤╘╠╣≡™╢⁹ 

 ─ ⇔√ ─ ≢№╢⅛╠ ─ ╩╘

←╢ ⌐ ↕╣╢─│ ∞⅜⁸ ╙₈ ╩ ╓℮≤™℮

₉╩ ⇔⁸ ⇔─ ⌂≥↕╠⌂╢ ╩ ℮═⅝≢№╢⁹

╕√⁸ ─ ─ ⅜ ↄ⁸ ⅜ ⅎ⌂™↓≤

⅛╠ ⌐ ≢⅝⌂™ ╙№╢⁹ ⅜ ↕╣╢─≢№╣┌⁸

≢ ⅜ ↕╣╢ ⌐ ⌂ │ ╦╣╢═⅝≢№╢⁹ 

 

( )  ╛ ─  

 │ ⇔ ∆╢↓≤⅜ √─≢│⌂™⅛⁹ ╩

≤⇔√ ≢│⁸2019 9 19 ⌐ ≢ ⅜ ↕╣

√⅜⁸ ╩ ←√╘⌐│ ⅜ ∞∫√≤⇔≡ ─Ɫ

╩ꜟ♪כ ⌐№→≡™╢↓≤⌂≥ ↄ─ ⅜№╢⁹ ─

⌐╟╡ │ ─ ┼≤ ╢↓≤≤⌂∫√⁹ 

 ⁸ ─ ⌐⅔™≡│⁸ │╙≤╟╡ ─ ⌐≈™

≡╙ ╘╢ ⅜ ↕╣≡™╢⁹ ≢╙ ↕╣╢─│⁸ ─ ⌐≈

™≡ ╘≡─ ≤⌂∫√₈ ₉ (2020 9

30 )≢№╢⁹ │⁸ ─ ⌂≥ ⌂ ╩ ∂≡™╣┌

│ ≢⅝√≤ ⇔⁸₈ ⌐╟╢ ≤╙ ⅎ╢ ╩ ₁ ₁

≤ ↑ ╣⁸ ⌐ ↕╣╢ ╩ √↕⌂⅛∫√₉≤ ╩

⇔≡™╢⁹ 

 ╩ ╠⅛⌐∆╢↓≤│⁸ ─ ╩ ⅛∆√╘⌐│

─↓≤∞⁹ ╛ │ ≡╢ ╩∆═≡ ⇔≡ ⌐ ∆╢

≤≤╙⌐⁸™√∏╠⌐ ⁸ ∆╢↓≤≢ ─ ⁸ ╩ ╠

∑╢═⅝≢│⌂™⁹ 
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( )  ─  

 │╙≤╟╡ ╛ ⌂≥ ╩ ™⁸ ╙

⅛∫√ ⅜ ↕╣⁸ ◖Ⱶꜙ♬♥▫⅜ ↔≤ ∆╢⌂≥⁸

─ ↑√ │ ⌐╦√╡ ⅛≈ ⌂╙─∞⁹⅔ ≢│ ╡

∑⌂™╙─╙ ™⅜⁸ ∕─∆═≡⅜ ⌐ ↕╣⌂↑╣┌⌂╠

⌂™⁹≤↓╤⅜⁸ ≢ ⅜ ↓↕╣≡™╢↓≤⅛╠ ╠⅛

⌂╟℮⌐⁸ │ ≢│⌂™⁹ │⁸₈

₉ ⌂≥ ╩ ╕ⅎ≡₈ ─ ─

⌐ ∆╢ ₉ ╩ ∆═⅝∞⁹ 

 ╕√⁸ ⅛╠10 ╩ ⇔⁸ ─ ─ ╩

≢ ⇔√ ╩ ⅎ╢⁹ │ ╩ ⌐ ╢↓≤│⌂™≤⇔≡™

╢⅜⁸ ☿fi♃כ ADR☿fi♃כ ─ ╩

⇔≡™╢ ⌐ ╖╢≤⁸ ⅜ ∂╢ ⅜ ™⁹

─ ╩ ∆╢ ╩ ℮═⅝≢№╢⁹ 

 

( )   

≤ ⅜ ╩ ⇔√₈ ⱴ♇ⱪ₉≢│⁸♪כ꜡

│ ⅛╠30 40 ≤↕╣⁸ │ 2 ≤↕╣≡™╢⁹

⌐2 ≢ ♦Ⱪꜞ╩ ◓ꜝⱶ ⇔ 3 ╩ ∆╢ ╖

≢№∫√⅜⁸◖꜡♫⌐╟╡▬◑ꜞ☻≢─ ⅜ ╕⌂™√╘⁸ ↕╣

≡™√ ─ │ ╠╣╢≤↕╣≡™╢⁹ 880♩fi≤ ↕

╣≡™╢ ♦Ⱪꜞ⅜≥↓⌐≥─╟℮⌂ ≢ ∆╢⅛╙⁸↓╣╕≢

─ ≢ ≢⅝≡™╢≤│ ⅎ∏⁸ ╡ ⇔ ╙ ╡─

⅜ ™≡™╢⁹╕√⁸ ⌐ ╡ ∆↓≤⅜ √≤⇔≡⁸∕╣╩≥↓≢

≥─╟℮⌐ ∆╢─⅛╙ ╠⅛≢⌂™⁹ 

ⱪכꜟ⅛╠─ ─ ╡ ⇔⌐≈™≡╙⁸3 ⁸4 │

⇔√╙──⁸ │2027 2028 ⁸ │2024 2026

⌐ ─ ≢№╡ │ ™⁹ ─ ≢◓ꜝⱪ♪ꜟכ◦╢√№⌐
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√⌐ ≈⅛∫√ ─☿◦►ⱶ ╙ ─ ⌐ ╩ ⅎ

╢∞╤℮⁹ 

⌐≥─╟℮⌂ ╩ ∆─⅛⁸ ╠⅛⌐⇔≡ ╩│∂

╘≤∆╢ ─ ╩ ╢═⅝∞⁹ ╩⇔≡♦Ⱪꜞ╩ ╡ ∆

⅜№╢─⅛ ╩ ℮═⅝≢№╢⁹ 

╩ ⇔≡│™↑⌂™↓≤⁸ ─ ╩ ℮═⅝≢

⌂™↓≤│ ℮╕≢╙⌂™⁹ 

 

.  ─  

( )  ─  

─ 5 ◄Ⱡꜟ◑כ │⁸ ⌐≈™≡₈ ⌂◄Ⱡ

כ◑ꜟ ─ ⌐ ∆╢ ⌂ⱬכ꜡☻כ♪ ₉≤ ≠

↑⁸ 20 22 ≤™℮₈ ─ ╩ ⇔⁸ ⌂ ╩

⌐ ╘╢₉≤⇔≡™╢⁹↓─ ─ ⌐│ ⌐ ⇔√

─ 8 ╩ ↕∑√℮ⅎ≢⁸ ─ ╩ ≢20

↕∑╢ ⅜№╢√╘⁸ ⅛╠ ↕╣≡⅝√⁹ 

⌐ ⇔≡™√─│54 ≢№∫√⁹ ⌐

⇔√16 ─℮∟ ⇔√─│9 ⌐∆⅞∏⁸∕─9 ╙ ⌐╟

╢ ╘╛ ─ ─ ╣≢

│ ⅜∫≡™⌂™⁹ ⌐ ⇔≡ ⇔≡™⌂™7 ─℮∟

─2 ⁸ │ ─╘≥⅜ ∫≡™⌂™⁹

⌐⌂∫√╙─⅜21 ⁸ ┼─ ∆╠ ╡↕╣≡™╢

╙─⅜8 №╡⁸11 ⅜ ∞⅜ ─ ⅜ ↕╣╢⌂≥⇔≡

⇔√ ─ ╦╡│ ⅎ⌂™⁹ 

2012 ─ ⌐╟╡ ↕╣√ 40 ꜟכꜟ

⌐≈™≡⁸ 2012 6 5 ≢ │⁸

₈ ≤⇔≡ 40 ─ ─ │⇔⌂™≤™℮↓≤⌐™√⇔╕

⇔≡⁸ ─ ╩ ╕ⅎ╕⇔≡⁸ ∆╢ ⌐⅔™≡ ⅜

↕╣╣┌ ⌐ ╩ ╩∆╢≤™℮ ⌐⇔≡⅔╡╕∆⅜⁸∕



 22 

↓│⁸ ⌐⇔∫⅛╡≤ ╩⇔√ ≢⁸ ⌐ ≠™≡╛╢≤™℮

↓≤≢№╡╕∆─≢⁸ ╘≡ ≥₉╢⌂⌐☻כ◔⌂ ⇔≡™√⁹

⇔⅛⇔⁸ ─ ╩ ∫√ ⌐≈™≡ │

╩ ≤⇔≡⅔╡⁸ ⌂⅝╕╕₈ ₉≢│⌂ↄ⌂╤℮≤⇔≡™╢⁹ 

◄Ⱡꜟ◑כ │⁸ ◄Ⱡꜟ◑כ 6 ─ ╩ ∫

≡™╢ ◄Ⱡꜟ◑כ ⌐⁸ ⌐≈™≡

₈2050 ⌐│⁸ ◄Ⱡ⁸ ▪♬⸗fi▪ה כꜞⱲfiⱨכ◌─ ≤

⇔≡⁸ CCUS /◌כⱲfiꜞ◘▬◒ꜟ≤ ∑≡ ╩ ℮↓≤

╩ ╩ ╘≡ ↄ⌐№√∫≡─ ≤⇔≡│≥℮⅛₉≤─

╩ ∫≡™╢ 12 21 ⅜⁸2050 ≤™℮ ╩ ⅎ╢≤

─ ∞↑≢⌂ↄ ⌐╙ ╩ ∆↓─╟℮⌂ │

≢⅝⌂™⁹ 

 

( )  ₈ ⅜ ₉│ ↕╣≡™╢⅛ 

⌐ √∫≡│₈ ⅜ ₉≤↕╣⁸ ⌐

⇔≡ ⅜ ↕╣√╙──╖ ∆╢↓≤⅜ ≤↕╣≡⅝

√⁹ ─ │⁸ ─ ⅜ ─ 3 ╕≢≢ 4

─◦ⱦ▪▪◒◦♦fi♩ ╩ ╘≡™⌂⅛∫√↓≤╩ ⇔√╙─⌐

∆⅞∏⁸ ⌂ ╩ ∆╢╙─≢│⌂™⁹ ─

⅜ ⌐ ⇔√ ⌐≈™≡₈ ≤│ ⇔ →⌂™₉≤

╡ ⇔ ═≡™√↓≤│╟ↄ ╠╣≡™╢⁹ 

∕─ ─ ─№╡ ⌐≈™≡⁸ ⇔™ ╩ ∫√─⅜

─ 4ה3 ╡ ⇔ ≢№╢⁹ ●▬♪─

Ɽꜝⱷכ♃ ─ ⌐⁸ ⌐₈ │ ≤⇔≡

─ ╩ ⅎ╢╙─≢№╢↓≤⅛╠⁸ ⅜ ∆╢┌╠≈⅝╙

↕╣≡™╢ ⅜№╢₉≤ ↕╣≡™╢⌐╙⅛⅛╦╠∏⁸ ⅜

┌╠≈⅝─ ╩ ∫≡™⌂⅛∫√↓≤⅛╠⁸₈ ─

┘ ─ ⌐│⁸ ⇔ ™ ⅜№╢₉≤ ⁸

│ ╡ ↕╣√⁹ ─ ≢╛∫≡™⌂™↓≤╩╛∫√↓≤⌐∆
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╢↓≤│≢⅝∏⁸ ⌐│ ╩ ∆ ⅜⌂™⌐╙⅛⅛╦╠∏⁸

│ ╡╩ ╘∏⌐ ⇔⁸ ●▬♪∕─╙─╩ ⇔╟℮≤⇔≡

™╢⁹┌╠≈⅝─ ⁸ ╣│ 4ה3 ∞↑≢⌂ↄ⁸ ≡─

⌐ ≢№╢⁹ │⁸ ╠─ ╡╩ ╘≡⁸

╩∆═≡╛╡ ∆═⅝≢№╡⁸∕╣╕≢─ ⁸ ╩ ∏╢═⅝∞⁹ 

│⁸ ╩ ╕ⅎ≡ ↕╣√Ᵽ♇◒ⱨ▫♇♩ ⌐⅔™

≡╙⁸ ╩ ⇔√ ╩ ⇔≡™╢⁹Ᵽ♇◒ⱨ▫♇♩ ≤│⁸

─ ╩ ⌐ ╡ ╣≡ ─ ⌐╙ ╩

≠↑╢╙─∞⁹ │⁸ ⌐ ╩ ╓∆ ─№╢

─ ⅜⁸ ≢ ↕╣√5 ≢│⌂ↄ11 ≢

№╢≤ ⇔≡Ᵽ♇◒ⱨ▫♇♩ ╩2019 6 19 ⌐ ⇔√⌐╙⅛

⅛╦╠∏⁸ ╕≢─ ╩ ∑∏⁸∕─ ─ ╙ ╘≡™⌂

™⁹∕─ ─ ≢⁸ ⅜2018 12 6 ⌐ ╩ ∫≡⁸

⅜ ⌐⌂∫≡ ╩ ∏╢↓≤╩ ∆╢─│≥℮∆

╣┌╟™⅛ ⇔≡™√↓≤⅜ ╡╟⌐ⱪכ◒☻─ ╠⅛⌐⌂∫

≡™╢⁹ 

↓℮⇔√ ─ ─ │⁸ ─

⅜₈ │ ─ₐ ₑ≤⌂∫≡™√₉≤

⇔√ ─ ⌐ ⇔√╙─≤ ╦↨╢╩ ∏⁸₈

⅜ ↕╣√╙──╖ ₉≤™℮ │⌂™⅜⇔╤⌐↕╣≡™╢⁹ 

 

( )  5 ─ ─№╡ │ 

 ⌐ √∫≡│⁸∕─ ─ ╩ ╡╕≤╘√₈₃

₃ ─ ₉╩ ─ ≢₈ ⅛≈ ⌂

╙─≤⌂∫≡™╢₉≤ ∆╢↓≤⅜ ≤⌂∫≡™╢⁹⇔⅛⇔⁸∕─

│⁸ ≤ ⁸ ≢ ╡╕

≤╘√ ╩₈ ₉⇔≡™╢⌐ ⅞∏⁸ ─ ⌐│

⅜ ╢╕╕⁸ ⅜ ╦╣≡™╢⁹ ─ ╩ ⌐
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─ ╘╩ ╘√ 3 18 │⁸↓─╟

℮⌂ ⌐ ╩ ╠∆╙─≤ ⅎ╢═⅝∞⁹ 

5 ⌐№√╢ │⁸ ⌐ ╕╣∏

╙ ⇔⌂™√╘⁸ ─ │ ⅝™⁹∟⌂╖⌐ ─

─ ⌐ ⅜№╢─│ ⅜ ╘√ ⌐ ⅜

№╡⁸ ⌐│ ─ │⌂™⁹ 

▪ⱷꜞ◌≢│⁸ ⅜ ╛ ╩ ∆╢≤⅝⌐⁸

NRC)⅜ ╘√ ─ ה ─○ⱨ◘▬

♩ ╩ ∆╢↓≤⅜ ≠↑╠╣≡⅔╡⁸↓─ ╩

FEMA)⅜ ⌐ ╠⇔≡ ⇔⁸NRC⌐ ⅎ╢⁹NRC

│○fi◘▬♩≤○ⱨ◘▬♩─ ≢ ⌂ ⅜ ∂╠╣╢ ⅜

↕╣⌂™ ╡⁸ ╩ ⅎ⌂™↓≤⌐⌂∫≡™╢⁹ 

⌐ ⅜ ⇔√ ⌐ ⅜ ╩ ℮╟℮⌐⁸

╛ ⅛╠ ⇔√ ╛ ⅜⁸ ─

╩ ∆╢ ─ ╩ ℮═⅝≢№╢⁹ 

 

( )  ─  

⌂≥ ≢│ ─ │ ⌐

↕╣≡™╢⁹↓─√╘ │ ≤ ⌐№√╢ ╩

⇔⁸ ─ ╛ ⌐≈™≡ ╡ ╘≡⅝√⁹⇔⅛⇔⁸

│ ⌐│ ╘╢ ╩ ⁸ ₁ ⌐

│ ╘≡↓⌂⅛∫√⁹ ⅜ ╘≡ ⌐ ╩ ╓∆↓≤⅜

≢ ╠⅛⌐⌂∫√↓≤⅛╠⁸ ≢₈

╩ ∆╢ ₉≤↕╣√30◐꜡ │╙∟╤╪⁸∕─ ─

⅛╠╙ ≤ ⌐ ╩ ╘╢ ⅜ ⅜∫√─│

≤ ⅎ╢⁹ 

─ ∆╢ ≤ 5 ⅜ ≤2018 3 29

⌐ ⇔√ ≢│ ⁸ ₁ ⌐╙ ⅜ ↕╣≡
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™╢⁹ ⌐ ⇔√ ─ ╩ │⁸

─ ╩ ∏⌐ ╘≡⅔╡⁸ ─ ⅜ ↕╣╢⁹ 

 

.  ⱪꜟ♩♬►ⱶ  

( )   

◄Ⱡꜟ◑כ ⌐│⁸₈ⱪꜟ♩♬►ⱶ ─ ⌐ ╡

╗₉≤ ↕╣≡™╢⁹ⱪꜟ♩♬►ⱶ ─ │⁸ √╪⇔≡™╢

─ √╢╙─∞⁹ 

⅛╠ⱪꜟ♩♬►ⱶ╩ ╡ ⇔≡ ⇔╟℮≤™℮ ◘

▬◒ꜟ │⁸∕╙∕╙ ≢─ⱪꜟ♩♬►ⱶ ╩ ≤⇔≡

™√⁹⇔⅛⇔⁸ ⁸ ⁸ ⁸ ≤ ╗ ─

─ ⌐№√╢╙╪∂╜│2016 12 ⌐ ⅜ ╕╡⁸ ⅜

↕╣√⁹2018 12 ⌐ ─ ╩ ⇔√₈ כ꜡

♪ⱴ♇ⱪ₉⅜ ≢ ↕╣√⅜⁸ⱪꜟ♩♬►ⱶ╩ ╛

∆ ⅜⌂™↓≤⅛╠₈ ₉─ ⅜ ⅎ√⁹꜡כ♪ⱴ♇ⱪ│ ₈

─ ⅜ ↕╣╢♃▬Ⱶfi◓│21 ─™∏╣⅛─♃▬

Ⱶfi◓≤⌂╢ ⅜№╢⁹₉≤⇔≡™≡⁸⇔┌╠ↄ─ ≢⌂™≤

╘≡™╢⁹ ≤↕╣╢ 1☻♥♇ⱪ│₈ ⌐╟╢▬ⱡ

ⱬכ◦ꜛfi─ ⌐╟╢ ⌂ ╩ ₉⁸2024 ─ 2

☻♥♇ⱪ≢₈ ∆╢ ─№╢ ─ ╡ ╖╩ ₉⁸ 3☻♥

♇ⱪ≢₈ ─ ⅜ ↕╣√♃▬Ⱶfi◓≢⁸ ꜟכ◔☻⌂

─ ─ ⌐ ↑√ ╩ ∆╢₉≤™℮ ∞⁹ ⁸

╩ ∑∏ 40 ─ ╩≈↑ ↑⁸ ◘▬

◒ꜟ ─ ⇔╩ ╦⌂™↓≤─ ⌐ ╦╣≡™╢⌐ ⅞⌂™⁹ 

⌐ⱴ♇ⱪ♪כ꜡⁸│  ⇔≡₈ ⌐ ⇔≡╙⁸

─ ◖☻♩⅜ ™≤⁸ ≢│⁸ │ ≢№╢⁹₉

≤ ╩ ⇔≡™╢⁹╙╪∂╜ ⌐ ⅜ ╩ ∑⁸ ╩

⇔≡™√ ₈ASTRID₉ ╩ⱨꜝfi☻│ ⇔√⁹ ╙
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⁸ ⌐ ╖─⌂™ ╩ ⌐ ∆═⅝≢№

╢⁹ 

 

( )  ⱪꜟ♩♬►ⱶ  

│⁸2018 7 31 ⁸₈ ⅜ ⌐⅔↑╢ⱪꜟ♩♬►ⱶ

─ ⌂ ⅎ ₉╩ ⇔⁸₈ ─⌂™ⱪꜟ♩♬►ⱶ│ √

⌂™₉≤™℮ ╩ ∆╢≤⇔≡™╢⁹ ─ ≈ⱪꜟ♩♬►ⱶ─

│2019 ≢ 45.5♩fi⁸ 6000 ⌐ ∆╢⅜⁸

⅜≤╪ ⇔√√╘ ─ │ ╦╣≡™╢⁹ 

⁸ ─ⱪꜟ♩♬►ⱶ │ ≢─ⱪꜟ◘כⱴꜟ≢№╢⅜⁸

⇔≡™╢ⱪꜟ◘כⱴꜟ │ 4⁸ה3 3⁸ 3─4

─╖⁹ ◄Ⱡꜟ◑כ │⁸ⱪꜟ◘כⱴꜟ╩ ∆╢6 3 ⁸

4 ⁸ 2 ⁸ ⁸ 2 ⁸ ≢⁸

┼─ ≤ ∆╢⅜⁸ │ ─ ╩ ⅎ≡⅔╡⁸

≢⅝╢ ╖─⌂™ ⅜ ∞⁹↓╣╕≢─ⱪꜟ◘כⱴꜟ │⁸

1997 ─ ≢ ╩ ╘╠╣√₈2010 ╕≢⌐16 18

≢─ ₉─ ╩ ╡⇔√╙─≢№∫√⅜⁸

│⁸ 12 17 ⌐₈2030 ╕≢⌐⁸ ⌂ↄ≤╙ 12 ─ ≢

ⱪꜟ◘כⱴꜟ─ ╩ ∆₉≤ ╩ ∫√⁹⇔⅛⇔⁸↓─

╙ ─ ╖⅜⌂™╙─≤ ⅎ╢⁹ 

 ≢ ─1/3 ╩MOX ⌐⇔√ ─ⱪꜟ♩♬►ⱶ │

0.4 ♩fi/ ⁸ ⌐MOX ╩ ⇔√ ─ ─ ⅜

1.1 ♩fi/ ≤↕╣≡™╢─≢⁸ ⌐12 ≢ⱪꜟ◘כⱴꜟ╩ ⇔√≤⇔

≡╙ │5♩fi ⌐⇔⅛⌂╠⌂™⁹ ⁸ ﬞ

⅜ ⌐ⱨꜟ ∆╣┌⁸ 7 8♩fi╙─ⱪꜟ♩♬►ⱶ⅜ ↕╣╢⁹

↓─√╘⁸ ─₈ ⌂ ⅎ ₉≢│₈ⱪꜟ◘כⱴꜟ─

⌂ ⌐ ⌂ ∞↑ ⅜ ↕╣╢╟℮ ╩ ℮₉≤↕╣≡

™╢⁹⇔⅛⇔⁸∕╙∕╙ ─ ≢─ ⅜ ⌂ↄ⌂∫√ ≢⁸
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≢ⱪꜟ♩♬►ⱶ╩ ╡ ∆ ⅜ ╦╣≡™╢≤ ╦↨╢╩

⌂™⁹ 

▪ⱷꜞ◌│ ⌐╟∫≡ ∂√ⱪꜟ♩♬►ⱶ⌐ ─

╩ −√℮ⅎ≢⁸ ≢ ⇔≡™╢ ≢№╢

WIPP≢ ╩ ∫≡™╢⁹ⱪꜟ♩♬►ⱶ⅜╙│╛ ≢

│⌂ↄ⁸ ─ ≢№╢↓≤╩ ⇔≡™╢⁹ 

│1997 ⌐ ⱪꜟ♩♬►ⱶ╩ √⌂™≤ ⌐ ⇔√ ⅛╠

╩ ↕∑≡⅝√ ╩╕∏ ℮═⅝≢№╢⁹∕─ ≢⁸ ⌂

ⱪꜟ◘כⱴꜟ⌐ ╠⌂™ⱪꜟ♩♬►ⱶ ─ ⁸ ╩ ™⁸ ↄ

─ ⌐ ∆═⅝≢№╢⁹ 

 

◖ꜝⱶ ⱪꜟ♩♬►ⱶ─  

 2019 ≢ 45.5♩fi ∆╢ⱪꜟ♩♬►ⱶ─℮∟⁸ 21.1♩fi│

▬◑ꜞ☻≢⁸ 15.4♩fi│ⱨꜝfi☻≢ ↕╣≡™╢⁹▬◑ꜞ☻ │⁸

2011 ⌐ ⇔√ ≢ ⌐ ↕╣≡™╢ ─ⱪꜟ♩♬►

ⱶ─ ╩ ⅝ ↑╢ ⅜№╢≤⇔≡™≡⁸↓─ │2012 12

21 ⌐ ⅛╠ ⌐ ↕╣≡™╢⁹ 

 ⌐ ⅜ ∆╣┌⁸ ─ │ ⌐ ⇔⁸ ⌂

ⱪꜟ♩♬►ⱶ │ ↕╣╢↓≤⌐⌂╢⁹ ⁸ ╦⌂↑╣┌⌂╠

⌂™ ╩≥℮∆╢⅛⁸▬◑ꜞ☻╙ⱪꜟ♩♬►ⱶ ≤⇔

≡ⱪꜟ◘כⱴꜟ╩ ⇔≡™╢⅜ ⅜ ≢№╢↓≤⁸ ≢

≢⅝⌂™ⱪꜟ♩♬►ⱶ╩ ─ ⌐ ⌡╢ ─ ╩≥℮ ⅎ

╢⅛⌂≥ │ ™⁹  

  

( )  ﬞ  

 ﬞ │ 7 29 ⌐ ⌐ ⇔⁸ ┘

─ ─ ⅜12 24 ⌐ ↕╣≡™╢⁹ │↓╣╕

≢25 ↕╣≡⅝√⅜⁸2022 ⇔╜╪ ≤↕╣≡™≡⁸↓╣╩

↕⌂™ ╖⅜ ╘╠╣╢⁹ 
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 1 ─ ╩1 ≢ ∆╢≤↕╣╢ ⅜╙√╠∆

─ │ ∞⁹ ≢ ⇔√ ─●☻╛ │⁸

│ ↕╣╢╙──⁸ ─ ⌐╟∫≡│∕─╕╕ ↕╣╢∞

↑≢ ↕╣╢⁹ ⅜1570 №╢ꜜ► 129│▪◒♥▫Ⱪ

─ ≢⁸ ┼ Bq⁸ ┼ Bq ↕╣√⁹

∕─ ⁸ ﬞ ─ ⅛╠2008 8 ⌐115ɡBq ה

≤™℮∕╣╕≢─ ─30 ─ ⅜ ─ ≢

↕╣≡™╢⁹ ─ │⁸ ┼110 Bq/ ⁸ ┼

430 Bq/ ≤↕╣≡⅔╡⁸▪◒♥▫Ⱪ ─ ─ 15 ≤ 78

⅜ ≢ ↕╣╢↓≤⌐⌂╢⁹ ┼ ↕╣√ │ ⌐ ∫

≡ ⅛⌂ ─ ╩ ∆╢↓≤⅜ ↕╣╢⁹╕↕⌐ │

─ ⌐↕╠↕╣≡™╢⁹ 

  ⌐ ↕╣√◄Ⱡꜟ◑כ 2012 9

≢│⁸2030 ⌐ ♀꜡╩ ∟ ⇔⌂⅜╠⁸₈ ⅝ ⅝

⌐ ╡ ╖⌂⅜╠⁸ ╛ ≤◖Ⱶꜙ♬◔כ◦ꜛfi╩ ╡⌂

⅜╠ ∆╢₉≤ ─ ╩ ∟ ⇔≡™⌂⅛∫√⁹↓╣│⁸

≤─ ≢₈ ─ ⌂ ⅜ ⇔ↄ ⌐⌂∫√ │⁸

⁸ ﬞ ≤ ⅜ ─℮ⅎ⁸ │ ╙ ╘≡ ╛

⅛⌂ ╩≤╢⁹₉≤⇔≡™╢ ─ ⌐ ⇔√ ≤ ⅎ╠╣

╢⁹↓╣╕≢ ⌐ ⇔≡⅝√ ⌐ ╩ ⇔ ↑⌂™ ╩

ⅎ≡ ╩ ∆╢ ⅜№╢⁹ 

 

.  Ᵽ♇◒◄fi♪  

( )   

 ≤─ ⅜ ⇔⁸ ﬞ ─ ⅜ ╡

⇔ ↕╣√√╘ ─ ⅜ ⇔≡™╢⁹ ﬞ

─ ╣ⱪכꜟ 3, 000 U ⌐│∆≢⌐2, 968 U─ ⅜

↕╣≡⅔╡⁸ ─ ⅜ⱪꜟ♩♬►ⱶ ⌂≥≢ ≢№

╢↓≤⅛╠⁸ ↄ─ ↑ ╣⅜≢⅝╢≤│ ⅎ╠╣⌂™⁹ 
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 │⁸2015 ⌐₈ ⌐ ∆╢▪◒◦ꜛfiⱪꜝfi₉╩ ╘

╢≤≤╙⌐⁸ ⌐₈ ₉ ╩ ⇔⁸

│2020 ⌐4,000tU ⁸2030 ⌐↕╠⌐2,000tU

─ ╩ ℮≤ ∂√⁹∕─ ⁸ ≢─ꜞꜝ♇◐fi◓

290 U ⁸ ⁸ ⁸ ≢─ ∕╣∙╣400

U⁸500 U⁸440 U ≤╗≈ ⌐⅔↑╢ 3, 000 U ─

⅜ ╘╠╣≡™╢⅜⁸™∏╣╙ ⌐│ ∫≡™⌂™⁹ 

 

 

 2020 3  
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 ─ ─ ≤ ╠⇔ ╦∑╢≤ ╙└∫ ⇔≡™╢─⅜

≢№╢⁹ ⅜2015 ⌐ ⇔√ ≢│⁸2020

⌐ ╩ ⇔⁸2030 ⌐2,000♩fiU ≢ ∆╢

≤↕╣≡™√⁹2017 ⌐ 4ה3 ─ ─ ≤⇔≡ ─

╩2018 ⌐ ∆≤ ⇔⌂⅜╠ √∑∏⁸2

─ ≢№╢2020 ╩ ⅎ√⁹ │40 ╩ ⅎ≡ ╩ √

3 ⁸ 2ה1 ─ ⌐ ∆╢ ─ ≢

№╢≤ ⌐ ╠╣╢╙ ≢ ╩ ∆╢↓≤│≢⅝⌂⅛

∫√⁹↓─√╘ ≤ ⅜ ∆╢╗≈ ─ ╩

─ ≤∆╢ ⌐ ∆╢≤ ⅜ ⇔⁸ ─

⌐ ╡ ⇔√⁹ ◄Ⱡꜟ◑כ ⅜ ⇔ ⅜○fiꜝ

▬fi ∆╢ ≢ │╗≈─ ⌐≈™≡₈

─ ≈₉≤ ⇔√⅜⁸₈ ╛╗≈ │ ─↔╖ ≡ ≢│⌂

™⁹ ╕∫√≤⅝⌐ │№╢─⅛₉≤╗≈ ⅜ ⇔≡⅔╡⁸

⅜ ╠╣╢╘≥│⌂™⁹╗≈ ─ ─ │50 ≤ ↕╣≡

⅔╡⁸50 ⌐ ≢⅝╢ ⅜№╢ │⌂™─≢⁸

⅜ ─ ╩ ╡∆╢╙─⌐∆⅞⌂™⁹ 

 │⁸ ⌐│ⱪכꜟ ╟╡╙ ─╒℮⅜ꜞ☻◒

│ ↄ⌂╢≤ ⅎ╠╣╢⅜⁸ ─ ─ │ ─

⌐╒⅛⌂╠⌂™⁹╕∏│ ╩ ⇔√℮ⅎ≢⁸ ─

╩ ↕∑≡⁸ ≢ ⅜ ⌂ ╩ ∆═⅝≢№╢⁹ 

 

( )  ─  

 ꜠ⱬꜟ ─ ⌐≈™≡⁸2020 │ ⅝⅜№∫

√⁹ NUMO⅜⁸2002 ⅛╠ ╩ ∫≡

⅝√⅜⁸ ⅜2007 ⌐ ≢ ⇔≡ ⌐⌂∫√

⌐ ⌐ ∂╢ │⌂⅛∫√⁹↓─√╘2017 ⌐ ⅜₈

ⱴ♇ⱪ₉╩ ⇔≡♥◖ ╣╩ ↑≡⅝√⁹ 
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∆∫≈

⅜ 10 9 ⌐NUMO⌐ ╩ ⁹
⅛╙ⅎ⌂™

≢╙ ⅜ ╩ ╘╢ ╩ ⌐ ⇔⁸ ─ ⌐

⅜ ⇔ ╣╩ ∫≡ ⅜ ⁹ ─ 1 ≢№╢ ⅜

11 17 ⅛╠ ≢ ╕∫√⁹™∏╣╙ ⅜ ≡⅛╠─ ≢

⌐╟╢ ⅜ ╦╣⁸ ⌐╟╢ ≤ ⌐ ≠ↄ╙─≤│ ⅎ⌂

™⁹ ⁸ │⁸ ─2 ⌐ 20 ≤↕╣≡™╢ ⌐

╟∫≡⁸≤╙⅛ↄ ─ ╩ ╣┌™™≤™℮ ⌐╙ ⅎ╢⁹ 

 ↕╣≡™╢ ⌐│⁸ ⌐ ∂╢ ꜠ⱬꜟ ╩

●ꜝ☻≢ ╘√ 4 ╩ ∆╢≤↕╣≡™╢⅜⁸↓─ ─

●ꜝ☻ ⅜ ∂╢ ╩ ⅎ┌ⱪꜟ♩♬►ⱶ⅜ ─ ╟╡╙

™400 500♩fi ↕╣╢↓≤⌐⌂╢⁹∕─╟℮⌂ⱪꜟ♩♬►ⱶ

⌂≥№╢│∏⅜⌂ↄ⁸4 ╙─●ꜝ☻ ⅜ ↕╣╢↓≤│№

╡ ⌂™⁹ ─ ⌐╟╢ ≢⁸ ⅜ ↑╠╣≡™╢ │

™⁹ 

 ─ ⌂ ─ │ ─ ⌐ ╢⅜⁸ ⌂ↄ≤╙

⌐ ∆╢ ⌐ ⌂ ⅜ ∆╢≤─ ⌐◖fi☿fi◘☻│

╠╣≡™⌂™⁹₈ ⌐╦√╢ ≤ ─ ⌐ ∆╢⌐

√∫≡─ ≢─ ─ ╩ ∆═⅝₉≤⇔√⁸2012 ─

─ ╩ ∆═⅝≢№╢⁹ 

 

.   

⁸ ↄ─ ─ ⅜ ≤⌂╢⁹ │  5₩10

─ ⌐ ╩ ╘╢ ≢№╢⁹⇔⅛⇔⁸ ⌐ ╩ ⅎ

┌ ⅜ ↑╠╣⌂™⁹╕√⁸ ⌐ ∆╢ │∕

─꜠ⱬꜟ⌐ ∂≡ ↕╣╢ ≢№╢⅜⁸ ⇔≡ ⅜ ╦╣

≡™╢ ≢│⁸꜠ⱬꜟ─ ™╙─│ ♩꜠fi♅ ⅜ ↕

╣√╙──⁸╟╡꜠ⱬꜟ─ ™Ⱨ♇♩ ⁸ │╘≥⅜ √∏⁸

─ ─√╘ ⅜ ⅝ ╕∫≡™╢⁹ 
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 │ ╛ ⌂≥ ⌂ ╩ ∆╢ ⅜

№╡⁸ ⅜ ℮↓≤⌐⌂╢⁹ ⌐ ⱦ

☺Ⱡ☻⅜ ≈≤™℮─│ ⌐∆⅞⌂™⁹↓╣╕≢ ⌐ ↕╣≡⅝

√ ⅜ ⌐ ≢⅝╢╟℮⌂ ╩ ⇔⁸ ─

╩ ⇔∆╢↓≤⅜ ╕╣╢⁹
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◖ꜝⱶ ─ ה ─ │ ⅜  

 

 2011 ─ ╩℮↑≡⁸ ⅜ √╪∆╢ ⁸

∕╣≢╙ ╩ ⌂◄Ⱡꜟ◑כ ≤ ↑╢ │⁸ ₁⌂ ╩ ⇔≡

⅝√⁹ 

 ⌐ ≢№╢ ─ ≢№╢⁹ ─

ה │2016 12 ≢21.5 ≤ ╙╠╣√ ⁹⇔

⅛⇔⁸↓─ ╩ ⅜ ∆╢╦↑≢│⌂™⁹ ה ─8 ⌐

≈™≡╙⁸∕─⅔╟∕3 ─1│ ╙ ⅜ ╘╠╣≡™╢

≢№╢ Ɽ꞉₈─♪♇ꜞ◓כ ₉⅛╠ ↕╣╢↓≤≤⌂∫≡™╢⁹⇔⅛

⇔⁸ ⅜ ╘╠╣≡™╢─≢№╢⅛╠⁸ ≢№╣┌ ╩ ∆╢ ⅛

╠⁸↓─ │ ⅜№╤℮⅜⌂⅛╤℮⅜ ↕╣⌂↑╣┌⌂╠⌂

⅛∫√│∏─╙─∞⁹∕⇔≡⁸∕℮⇔≡⌡╪ ↕╣√ │ ─ →⁸╙

⇔ↄ│ ─ ⌐ ≡╠╣╢═⅝ ≢№╢⁹ 

7.9 │⁸ │ ≤ ⅜ ⁸ ≤™℮

≢⁸ ╡│ ⌐ ∑⇔≡ ↕╣╢⁹╕√ ⌐≈™≡│

⌐ ∆╢↓≤⅜ ╘╠╣≡™╢√╘⁸ ⌂ │ ⌐ ↕╣≡™╢⁹∕

─℮ⅎ⁸2020 10 ⅛╠40 ⁸ ⌐ ∑≡ ↕╣≡™╢2.4 │⁸

╩ ™≡™⌂™ ─ ╙ ⇔≡™╢⁹↓╣│⁸ ⌐ ∑

⇔≡™╢═⅝∞∫√ ╩ ∑⇔≡↓⌂⅛∫√√╘⁸ ⁸ ⅛╠─ ╩

⇔≡⅝√ ⌐╙ ⇔≡╙╠⅔℮≤™℮ ≢№╢⁹

≤ ┌╣╢↓─ │⁸2005 ─ ⌐≤╙⌂™

⅛╠ PPS ⌐ ╡ ⅎ√ ⅛╠╙⁸∕╣╕≢⌐

⇔√ ╖ ─ ⌐≤╙⌂℮ ╩ ∆╢≤⇔≡⁸2005 ⅛╠15

≢ 2.7 ╩ ⌐ ⇔≡ ⇔≡⅝√⁹ ─ ⅜

╕∫√2020 10 ─ ⌐⁸ ╩ ⇔√⁹ ≈─ ⅜

╣ ╦∫√↓≤⌐⌂╢⁹ ─ ≢│№╡ ⌂™╛╡ ∞⅜⁸ ≢│
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─ ╩ ≢ ⇔√≤™℮ ⅜№╢⁹ ⅜™⅛⌐ ⅛╠ ╩ ↑

≡⅝√⅛╩ ∆ ≢№╢⁹ 

≤ │ ⅜╡⌂╡⌐╙ ⅜ ∆╢↓≤≤⌂∫≡™

╢⅜⁸ 4 ≤ 1.6 ⌐ ⇔≡│ ⅜ ∆╢↓≤≤⌂∫

≡™╢⁹↓─℮∟ ─4 ⌐≈™≡│⁸ ⌐ ⅜ ⌐1

⇔≡ √ ─ ≢╕⅛⌂℮↓≤≤↕╣≡™╢⁹5 ─ ╩ ╢√╘

⌐│⁸ ≢ ─ │1500 ⌐⌂∫≡™╢ ⅜№╢⁹ ─

│1987 ─9140 ⁸↓↓20 ≢─ │2007 ─4530 ∞⅜⁸ ─

╖ │13 ∞∫√─≢⁸ ─ ╩ 50 ≤ ⅎ╢≤⁸

380 ∆╢↓≤⌐⌂╢⁹≈╕╡⁸1500 ≤│ ─5700 ≤

≢№╢↓≤⌐⌂╢⁹ ─ │380 2021 3 9 ≢№╡⁸↓↓

⅛╠1500 ╕≢ ∆╢↓≤─ ↕⅜╦⅛╢⁹ 

 ∕↓≢⁸ ⌐ ─ ≤ ─ ╩ ⇔√⁹ ⅜

─№╢ ≤⌂∫≡™╢─│⁸ ≢⌡╪ ∆╢↓≤⌐⌂∫≡™╢4

⅜≥℮⌂╢⅛ ⌂√╘∞⁹ ⌐│ │⁸ ╟╡│╢⅛⌐ ↄ─

─ ╩ ™╠╣╢↓≤⌐⌂∫≡™╢⁹⌂⅔⁸↓↓⌐│⁸ ⌐ ⌂

⅜ ╕╣≡⅔╠∏⁸↓╣╩ ∆╣┌⁸ │↕╠⌐ ↄ╩ ∆╢↓≤⌐⌂╢⁹ 

  

 1 ─
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◖ꜝⱶ ≤⇔≡─ ⇔ 

 

≢ ╠⅛⌐⌂∫√─│⁸ ─ ─ ↕≤⁸

∕╣⌐ ∆╢ ─ ↕≢№∫√⁹ ─ ⌐⅔™≡

↕╣≡™√ │1,200 ─╖≤⁸ ⌂ ⌐│ ↄ ⇔≡⅔

╡⁸ ⁸ ⅛╠ ─ ⌂ ⅜≢⅝⌂⅛∫√⁹∕↓≢ 18 ⌐│

─ ╩≈ↄ╡⁸ ─ ╩ ╢ ≢⁸ ℮═⅝≢№∫√

─ ⅝ →│ ╢↓≤≤⇔√⁹↓╣│⁸ ─ⱶכ◐☻ ─ ≈≢№╢

╩ ⅝ ↑≡™╢ ⱪ⁸⅜ꜟכ↓╣ ─ ⅝ ↑

│ ≢№╢≤ ⇔√⅛╠∞⁹⌂⅔⁸ ⱪכꜟ│╒⅛⌐

╩ ⅝ ↑≡⅔╡⁸ ≢│⅔╟∕3,000 ─ꜞ☻◒╩└⅝℮↑≡™╢1⁹∕─ ⁸

─ ⅝ →⌐≈™≡│ ≢ ↕╣╢↓≤≤⌂∫≡™╢⅜⁸

↕╣≡™╢ │⌂™⁹ 

⌂⅔⁸ ⌐ ⇔≡⁸ │2010 ⌐ ╩ ⇔≡™√

↓≤⅜ ╠⅛≤⌂∫≡™╢2⁹ ─ ⌂ │2007 ─ ≢ ⇔√

─ ⌐≈™≡⁸ ⅜ ╦╣⌂⅛∫√↓≤∞∫√⁹ ⌐⁸

╩ ⇔≡™√≤⇔≡╙⁸ ─ ≢ ─ ™│⌂⅛∫√

⅜⁸ ⌐⅔™≡╙ ⌐╟╢ │ ™─

⌐№√╢⁹∕─√╘⁸ ⁸ ⅜ ╩ ≤

⇔≡⁸ ─ ╩ ⇔≡™╢⁹ 

ⱪכꜟ─ ⅝ →⅜ ⌂─≢№╣┌⁸ ─

≤ ⌐╟╢ ─ ⌐╟∫≡⁸ ─ ╩ ∆╢↓≤│ ⌂│∏∞⁹

⇔⅛⇔⁸↓℮⇔√ │⁸2018 ─ ╩ ╢ ╡ ╦╣≡™⌂™⁹ 

⌂⅔⁸ │↓╣⌐ↄ╦ⅎ≡⁸2014 ⁸₈ ─ ⌂ ⌐ ∆╢

₉ CSC╩ ⇔√⁹CSC │ ⌐ ─ ╩ ↑╢≤

≤╙⌐⁸ ⌐╟╢ 140 ⁸℮∟ │70

╩ ↑╢↓≤⅜≢⅝╢╟℮⌐⌂∫√⁹ 

(  )  
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 1 ─  

 

                                                   
1 ,  2015, 5 2015 12 9 ⁸p.32 

₈ ₁⅔ ⅝ ↑↕∑≡™√∞™≡™╢─│⁸↓─1,200 ─ ꜞ☻◒⌐ ⅎ≡ │ ⁸

≤ ∫√™╦╝╢╙── ╙⅔ ⅝ כ♩⁸≡∫⅜√⇔⁹∆╕╡⅔≡™∞√™≡∑↕↑

♃ꜟ─ꜞ☻◒≢ ⅎ╣┌3, 000 ─◐ꜗⱤ◦♥▫╩ ↕∑≡™√∞™≡™╢≤™℮

≢↔↨™╕∆⁹₉http://www.aec.go.jp/jicst/NC/senmon/songai/siryo05/gijiroku.pdf 2020

5 10  
2 ,  2011, ₈ ₐ ∞e∫√₉aAERAe , 2011 9 26 : 17-19. 
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 H ─ │ ─ ⌐≤∫≡ ≤⌂╢↓≤│⌂

™⁹ ─ ⌂₈ ₉⅜ ╣√ ╙⁸ ─₈

₉⅜ ≢№╢↓≤│ ≢№╡⁸ ⌐ ⇔≡ ╘╢═

⅝∞⁹ 

.  ⅜ ─ ≤⌂╢       

  

 

.  ─ ≤│ ⅛Ί ─ ⁸ ─  

 ─ │⁸ ↄ ∆╣┌ ⅜ ∆╢

┘∕╣╩ ∆╢ ≤⌂╢⁹↓─ │ ⌐

℮ ⁸ ─ⱷꜞ♇♩─ ≤⌂╢≤ ⌐⁸

⅜ ⇔√ ⁸№╢™│ ─ ₁⌂ꜞ☻◒─ ≤⌂╢⁹ 

 ─ ╩ ╕ⅎ╢≤⁸ ─ ≤⌂╢ ─

│ ≤ ⅎ╢⁹2011 ─ ─ ⁸ ⌐

↕╣√ ─ │↕╠⌐ ↕⅛∫√⁹

⅜ ╘√₈ ─ ⌐≈™≡₉⌐ ↕╣√EPZ:₈

╩ ⌐ ∆═⅝ ─ ₉│10km ≢№╡⁸

⅜ ⅛╣╢ ≢№∫√○ⱨ◘▬♩☿fi♃כ│

20km ⌐ ≤ ╘╠╣≡™√⁹⇔⅛⇔ ⌂ ⁸ ─

⁸ ⌐⁸10km ╩ ꜟכⱱכ◐₈√⇔ ₉─ ≤30km

┼─ ─ ⅜⁸ ⌐ ∂√20km ─ ≤⁸ ⱪ

─ⱶכꜟ ┼50km⌐╙ ┬ ≤│ ⅝ↄ ⌂∫≡™√

─≢№╢⁹ ⌐ ⅔╟┘ ─ │PAZ₈

╩ ∆╢ ₉ ┘UPZ₈ ╩ ∆╢ ₉─30km

⌐ ↕╣√⅜⁸↓╣╙50km─PPA₈ⱪꜟכⱶ ─ ┌ↄ╩ ↑

╢√╘─ ╩ ∆╢ ₉ ≤SPEEDI₈
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Ⱡ♇♩꞉כ◒◦☻♥ⱶ₉╩│∂╘≤∆╢ ⌐╟╢

╩ ╘√╙─≤⌂∫√⁹ 

 

1 ₈ ─ ≤ ↕╣≡™√ ┘ ─ ₉ 

 

─ │ (2012)⁸ ─ │NRC/FEMA(1980)╟╡ 1 

                                                   
1 (2012)⁸a  [

] ⁸e 24 6 28 ⁹

https://warp.da.ndl.go.jp/info:ndljp/pid/3856371/naiic.go.jp/pdf/naiic_honpen_honbu

n4.pdf  2021 2 4 ⁹ 

NRC/FEMA (1980), NUREG-0654 FEMA-REP-1 rev.1, ΓCriteria for Preparedness and Evaluation 

of Radiological Emergency Response Plans and Preparedness in Support of Nuclear Power 

Plants,Δ NRC/FEMA. 
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 │⁸ ┼─ ⅜∕─ ⌂ ╩ ≠↑╢⁹

∕⇔≡⁸ICRP╩│∂╘≤∆╢ ◄Ⱡꜟ◑כ ╩ ╘╢ ─

ⅎ ⌐⅔™≡╙⁸ ┌ↄ ≢│ ┌ↄ╩ ℮ ─ ⅜

╘╠╣╢⁹↓─√╘⁸ ≤™℮ ⌂ ┌ↄ ╩ ╡∞∆

◄Ⱡꜟ◑כ ≤∕─ ⌐ ⇔≡⁸ ─ ⅜ ⌐

↕ↄ⌂╢╟℮⁸ ─ ⁸ ╩ ╘╢ ⅜ ≤

⌐│ ∂╢⁹⇔⅛⇔⁸∕╣╠⅜ ⌐ ∂√ ─ ╩ ╢

≢│⁸∕╣│ ≤ ╦↨╢╩ ⌂™⁹ 

 ≢⁸ ⌐╙√╠↕╣╢ ⌐≈™≡│⁸

─ ╩ ⌐1974 ⅛╠ ↕╣≡⅝√™╦╝╢ 2

⌐╟╡⁸ ⌂™⇔ ─ ┘⌐ ⌐ ╩ ∆╢ ⅜

∆╢⁹ 

 ↕╠⌐⁸ ┼─ ╙ ╘√ ⅜ ─₈ ₉

≤ ┌╣≡™╢⁹ 

 ↓─₈ ₉│⁸ ⌐│ ─ ⌐╟╢

─ ╩ ∆⁹ ⌐│⁸ ─ ⌐╟∫≡ ⅝ ↓↕╣╢

─ ⁸ ⌐╟╢ ⁸ ⁸

─ ⁸ ─▬ⱷכ☺▪♇ⱪ⌂≥⁸ⱪꜝ☻─ ⌐ ≠↑╠

╣╢ ₁⌂ ╩ ╗⁹ 

 ⅎ┌1980 ─ ≢№╢  (1983)3⌐⅔™≡│⁸

╛ ≤™℮ √⌂ ─ ─ ╛⁸ ─ ⌐╟

╢ ─ ≤ ─ ⁸ ─ ⁸≤╡╦↑ ─

─ ─ ╩ ⇔≡™╢⁹↕╠⌐⁸ ≤

                                                   
2 ₈ ₉₈ ⌐ ∆╢  ₉₈

₉╩ ∆⁹ 
3  (1983)⁸₈◦☻♥ⱶ♄▬♫Ⱶ♇◒☻⸗♦ꜟ⌐╟╢ ─ ₉⁸

☿fi♃כ ⁸191-237 ⁹ 
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─ ⁸ ┘ ─ ⌐╟∫≡ │ ╠╖⁸

─ ⅜ ↕╣╢≤⇔≡™╢⁹ 

 ─ ⌐ ∆╢ ≢│⁸ ⅎ┌  (2015)4⅜⁸

─ ≤⇔≡─ ─ ⅝↕ 2,600

⅛╠⁸∕─ ⅜ ⅝™ 2005 4,800 ─

40 ≤⇔≡™╢⁹⇔⅛⇔⁸↓╣╠─ │ ⌐╙ ╟╡

↕™↓≤⅜ ↕╣≡⅝√⁹ ⅜ ⌐ ⇔⌂™ │

ה  (2013)5╙ ⇔≡™╢⁹ 

 ↓─╟℮⌐⁸ ─ ⌐ ℮ ⌐≈™≡│⁸∕─ ⅜ ╟

╡╙ ⅝ↄ⁸ ╙ ⅝ↄ⌂╢↓≤⅜ ⇔√ ⁸ ⌐≈™≡│⁸

⌐⅔↑╢ ⌐ ⅎ≡⁸ ┘ ⌐ ∂╢≤↕

╣≡™√ ⅜ ≢№╡⁸ ⌐│ ╟╡╙ ↕™─≢│⌂™

⅛⁸≤ ↕╣≡⅝√≤ ⅎ╢⁹ 

 ≢│↓─╟℮⌂ ─ ↕↕╩ ─

∆╢ ╩ ≤⇔≡ ∆╢⁹ 

 

.  ⌐⅔↑╢₈ ₉─  

 ╕∏⁸ ─ ⌐≈™≡ ⌐♅▼♇◒∆╢⁹

─ │ ⌐ ⅛⌂─∞╤℮⅛⁹ ─₈ 30  

₉⌐╟╢≤⁸ ╛ ─ ─ ⌂≥⌐╟╡⁸

№√╡─ ⅜ ⇔⁸ ⁸ │ ⇔≡™╢⁹↓─

√╘⁸ 0.70│ ─0.50╩ ╢⅜⁸ 90

46 ≢⁸ ─0.74╩ ╢⁹ 

 ╕√⁸ ╩ ⇔≡ ╠╣√ ⁸ ⌂≥─

⌐╟╢ ⅜ ⅝ↄ⁸ │ ─

                                                   
4  (2015)⁸₈ ⌐╟╢ ┼─ ₉⁸a

⁸e 45 ⁸2015 6 ⁸1-12 ⁹ 
ה 5  (2013)⁸a ⌐ ⇔⌂™ ≠ↄ╡┼─ ⁸e ⁹ 
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92.6 ⁸ 91.4%╩ ╢94.8% 24 97.4 ╟╡

│ ∞⅜ │ ╕╡ ≢№╢⁹ 

 ⅛╠⁸ ⌂ ⅜⁸ ╩ ↕∑⁸ ⌐│

⅜ ∆╢ ⅜℮⅛⅜ⅎ╢⁹ ⌂ ╩╙∫≡⇔≡╙ ─

│ ⌐№╢≤ ⅎ╟℮⁹ 

 ⌐⁸ ⅜ ≤2015 ⅛╠2016 ⌐⅛↑≡ ∫√

≢ ⇔√⁸ ─ ≢№╢ ⌐⅔

↑╢ ┼─ ⌂ ⌐≈™≡─ ⌐≈™≡ ∆╢⁹

↓─ │⁸2015 12 ┘ 2 ─a ₑ ─

≤⇔≡ ↕╣√⅜⁸∕─ ⌂ │ ─ ╡≢№╢6⁹ 

 ₈100 ₉≢│⁸ ⅛╠ 100 ╩⁸

╩ ⇔≡ ↔≤⌐ ⇔≡ ⅝ ╡ ╩

∫√⁹3 ─2─ ⅜⁸ ⌐╟╢ ╡ →─ ⌐≈™≡₈⌂

™₉≤ ⇔⁸ ┼─ ╩ ⇔√⁹ ⅜ ╩ ╘≡⅛╠

30 ≤⌂╢⅜⁸ ─ ╩ ⌐ ⇔√↓≤⅜№╢≤ ⅎ√

│ ╡∞∫√⁹╕√⁸30 ≢ ─ ╛ ⅜₈ ₉

⇔√≤─ ⅜4 ╩ ⅎ⁸ ─ ⅜ ─ ⌐│≈⌂⅜∫

≡™⌂™ ╙ ↕╣√⁹ 

 ╕√ ≢│⁸╕∏⁸ ╩ ─№╢

≤⇔⁸∕─ ⁸ ⁸ ╡ ☻ⱦכ◘⁸╡ ─⁸1970 1978

1 ⅛╠1990 1997 7 ╩ ≤⇔

√ ╩⁸  ⁸ ╕√│ ─

≤ ⇔√⁹ 

                                                   
6 7 ─ ∆╢ ─℮∟⁸ ─ ⌐≈™≡

⇔√ ≤─ 2016 2 ─ │⁸ ⅜

2015 12 ⌐╕≤╘√₈100 ₉─ ╙ ⇔≡ ∫√⁹⌂⅔⁸₈100 ₉─

│2015 12 13 ─₈ ₉ ≢⁸ ─ │2016 2 14 ─

≢ ↕╣√⁹ 
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 ∕─ ⁸ ─ ⌐╟∫≡ ⅝⌂ⱪꜝ☻─ ⅜ ↕

╣√─│⁸ ─╖≢№╡⁸∕─ ─ ⁸ ה ⱦכ◘⁸

☻ ⌐≈™≡│⁸ ─ ≢№╢ ⁸

⌐ ╢ ⌐≤≥╕╡⁸ ─ ┘ ⌐ ℮ⱪꜝ☻─

│ ↄ ╠╣⌂⅛∫√⁹↓╣╠╩ ⌐ ≡╝↓℮⁹ 

 

2 ≤ ─  

 

ₐ ⁸e ₈ ₉⁸ ₈ ₉⁸

7 ┘ ╩ ⌐  100  

 

                                                   
7 ₐ ₑ

http://www.city.kashiwazaki.lg.jp/toke/shise/toke/hakkanbutsu/nenkan/h25nenkan.html  

2016 3 1 ⁹ 

 ₈ ₉

https: //www.city.shibata.niigata.jp/download.rbz?cmd=50&cd=575&tg=1  

 2016 3 1 ⁹ 

 ₈ ₉http://www.city.sanjo.niigata.jp/seisaku/page00024.html  

 2016 3 1 ⁹ 
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 ◓ꜝⱨ⌐ ╠╣╢╟℮⌐⁸ ─ ─ ╛

│⁸ ≤│ ⅝ↄ ⌂╡⁸ ─ ⅜ ™ ≤ ─

╩ ⇔√⁹ ─1991 ╕≢ ⌐ ┘⁸ ⅜ ⇔√

─1998 ⌐│ ⅝ↄ ⇔√⁹⇔⅛⇔⁸ ─ ╩ ↑√

─ ≢│⌂ↄ⁸ ╙⁸ ≤╒╓ ∂ ╩⇔≡™╢⁹ 

 ╕√⁸ ─ ─ ≤ │⁸ ─ ∟

╖⅜╟╡ ⇔™ │⁸╒╓ ─ ⅝╩ ⇔√⁹∕⇔≡⁸↓─

─ ⌐⅔↑╢ ⅝⌂ 2004 10 ⁸ 2007

7 │◓ꜝⱨ─ ⌐ ⅝⌂ │ ⅎ≡™⌂™⁹ 

 

3 ≤ ─  

 

₈ ₉ ⁸ 

╩ ⌐  100  
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 ⌐≈™≡ ╩ ⇔√─⅜ ─◓ꜝⱨ≢№╢⁹ ⌐⅔

™≡│⁸ ─ ⌐ ╠⅛⌐ ⅝⌂ ─ ⅜ ╠╣╢≤≤

╙⌐⁸ ─ ⌐╟╡ ⅜ ⇔≡™╢8⁹ 

 

4 ≤ ─ ה  

 

₈ ₉ ⁸ 

╩ ⌐  100  

 

ה  ⌐≈™≡│⁸ ─ ⌐⅔™≡│⁸ │

≤ ≢№∫√⅜⁸ ⅜ ⅝™≤ ╦╣╢ ⅛╠⁸

ה ⌐ ⌂ⱪꜝ☻─ │ ╠╣⌂™⁹╗⇔╤ ⌐⅔™

≡╙ ─ ⅜≈™≡™╢⁹ 

 

 

 

                                                   
8 ⌂⅔⁸1990 ╩ ⌐ ≤ │♃כ♦─ ☻ⱦכ◘⁸√╕⁹╢№≢ ⌐≈™≡

╙ ™ ⌐♃כ♦─ ה ⅜ ╕╣≡™╢√╘ ≢№╢⁹ 
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5 ≤ ─ ☻ⱦכ◘  

 

₈ ₉ ⁸ ╩ ⌐  

100  

☻ⱦכ◘  ─♃כ♦≡™≈⌐ ╩╖╢≤⁸ ⇔√ ≤╙⌐

⇔≡™╢⁹↓╣│ ⌐⅔™≡™∏╣─ ⌐⅔™≡╙ ה

⅛╠ ┼─ ─ ⅜ ╠╣╢↓≤≤ ⇔

☻ⱦכ◘⁸╡⅔≡ ┼─ ─ │ ╖ ╣⌂™⁹╕√⁸

─ ⅜ ⅝⁸ ⌐ ⅜№∫√│∏─ ⁸1990

⌐ ☻ⱦכ◘─ │ ⌐ ™ ⅛╣≡™╢⁹ 

 ⅛╠⁸ ╠⅛♃כ♦ ⌐⅔↑╢ ⌐╟╢

│ ⌐ ⌐ ⌐╖╠╣╢ │⁸ ↕╣⌂™⁹↓─

↓≤⅜ ∆╢₈100 ₉≢╙ ↕╣√⁸ ⌐ ≤─

─ ™ ⁸ ⌐ ∆╢ ╩ ↄ ─ ≤╙

∆╢⁹ ─ ┼─₈ ₉│₈ ₉≢№∫√─≢№╢9⁹ 

                                                   
9 ─ ⌐≈™≡│⁸  (2016)⁸₈ ⱡכ♩ ─ │№∫√

─⅛ ─ ₉⁸a ≤ ─ ⁸e 7 ⁸2016 3 ⁸55-65 ⁸

┘⁸ ─ ╩ ⌐ ↕╣√⁸  (2017)⁸a ╣

√ ₈ ₉ ⅛╠ ╩ ℮ ⁸e ⁸╩ ⁹ 
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.  ╩ ↑ ╣≡╙ ⅛⌐⌂╠⌂™─│⌂−⅛ 

 ≢ ≡⅝√╟℮⌐⁸ ─ ⌐╟╢ ─ ≤

⇔≡─ ⌐≈™≡│⁸ ⌐ ∆╢ ⌂

⌐│⁸ ↕╣√ⱪꜝ☻─ │⌂™⁹⇔√⅜∫≡⁸ ⌐╟╢

┼─ꜞ☻◒⌐ ∫√ ─ │⌂™⁹ 

 ↓─╟℮⌂ │⁸∕╣⅜ ⌐│ ⅜ ™₈ ₉≢№

╢↓≤╩ ∆╢≤⁸ꜞ☻◒⌐ ∆╢ ─ ⅜ ≢№╢⁸

╩ ↑╢ ₁─ ↕ⅎ ≡™⌂™ ≤╙ ⅎ╢↓≤⅜≢⅝╢⁹↓╣

│ ⁸ ⁸ ╩╕√← ≤ ─ ⁸ ≤

⌂ ─ ≤™℮ ─ ≢№╢⁹ 

 ⌂⅔⁸ ─ ⅜⁸⌂− ⌐ ⇔⌂™─⅛⁹

™ ⅎ╣┌⁸ ╠⅛⌂ ⁸ ─ ⅜ ↕╣╢⌐╙⅛

⅛╦╠∏⁸ ┘ ┼─ ⅜ ⇔≡™╢ │

⌂⌐⅛⁹↓╣⌐│ ⌐╟╢ ⅜ ∆╢ ≤ √ⱷ

◌♬☼ⱶ⅜ ∆╢≤ ↕╣╢⁹∆⌂╦∟⁸ ⌐ ≤

╩ ⇔⁸ ∆╢ ─ ⅜ ⇔⌂™≤↓╤⌐ ╩

⇔⁸ ⌂ │⁸ ⌐ ⇔≡™╢─≢│⌂™⅛⁹ 

 ↓─╟℮⌂ ⌐≈™≡⁸₈ ◄Ⱡꜟ◑₉כ─ ⌐≈

™≡─ ─ ≢ ™ ⅜ ↕╣≡™╢⁹ (2019)│⁸

─ ⌐ ∆╢√╘─₈ ₉╩ ⇔⁸

⌐⅔™≡ ⅛╠ ╠╣╢ ⅜⁸ ─ ╛

⌐ ↕╣╢ ≢№╢₈ ₉⅜ ⌐ ⅝ↄ

∆╢↓≤╩ ⇔√⁹ ⅛╠─ ⅜ ⌐ ⇔⌂™ ⌐⅔

™≡⁸ ⌐ ⅜ ↕╣⌂™─│ ≢№╢⁹ 

 

.  ┼─₈ ₉─ ⌂  

 ─ ╩ ⅎ╢ ⁸₈ ₉│⁸ ─ ⁸

─ ⌂ꜞ☻◒ ⌐ ∆╢₈ ₉№╢™│ꜞ☻◒⌐ ⇔√₈ⱬ
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Ⱡⱨ▫♇♩ ₉─ ≢№╢⁹ ─ꜞ☻◒⌐≈™≡│⁸

(1964)10─₈╘╛∆₉≢│⁸2. ─ ≢₈ ─

│, ⅛╠№╢ ─ │ ≢№╢↓≤₉╕√⁸₈↓

↓⌐™℮₈№╢ ─ ₉≤⇔≡│, ─ ,╙⇔,∕─ ∞

↑ ╣√ ⌐ ⅜™≈≠↑╢⌂╠┌,∕─ ⌐ ╩ ⅎ╢⅛

╙⇔╣⌂™≤ ↕╣╢ ╕≢─ ╩≤╢╙─₉≤⇔⁸

⌐ ⇔≡300꜠ⱶ 3Sv)⁸ 25꜠ⱶ(0.2 5Sv=250mSv)⁸╕√⁸

≤⇔≡200 ꜠ⱶ 10 ─ ⌐ ⇔20꜠ⱶ(200mSv)

≤⇔≡⅔╡⁸ ™ ┌ↄ ╩ ⇔≡™╢ ⁹⇔⅛⇔⁸

─ │↓╣╩ ⅝ↄ ╢ ⅜№╢1 ≢100

500mSv≤⌂╢ ⅜ 30km╩ ⅎ≡ ⅜∫≡™╢⁹ 

 ↓╣╠─ ⅛╠⁸ ⁸ ─ 30 50km ⌐ ⅜№╢↓≤

⅜ ╕⇔ↄ⌂™⁸≤™℮↓≤⌐⌂╡⁸ꜞ☻◒⌐

⇔√₈ⱬⱠⱨ▫♇♩₉╩ ⇔≡ ─ ⁸ ─ ⌂≥╩

╘≡ ⅜ ∆╢↓≤≤ ⇔≡™╢⁹ │⁸

⌂ ≤™℮ ⅜₈ ₉≢№╢↓≤╩ ⇔√⁹∕─

⁸ │⁸ ─ ╩ ─ ≤⇔≡ ℮↓≤

⅛╠⁸ ─ │ ─ ╩ ╘√ ╩ ⇔√

┼≤ ⅝ↄ ⇔√⁹ ⌂↓≤⌐ ┼─ ⁸≤™℮₈

₉│∕╣⅜ ⌂╠ ≤⇔≡ ≤⇔≡™√₈ ₉⅜ ⇔⌂

ↄ⌂∫√ ╙ ⇔⁸ ─ ≤│ ⇔√ ┼─

╩ ∫≡™╢≤™℮↓≤⌐⌂╢⁹ 

 

                                                   
10  (1964a)⁸₈ ₉⁸1964 5 27 ⁸a

ₑ 9 6 ⁸1964 6 ⁸ 

http://www.aec.go.j p/jicst/NC/about/ugoki/geppou/V09/N06/196400V09N06.HTML#menu_top 

2016 3 1 ⁹ 

  (1964b)⁸₈ ⅔╟┘∕─ ⌐ ∆╢ ─╘╛∆₉⁸₈

⅔╟┘∕─ ⌐ ∆╢ ─╘╛∆⌐≈™≡₉

http://www.aec.go.jp/jicst/NC/about/hakusho/wp1964/ss1010203.htm  2018 8 27

⁹ 
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.  ≤ ─  

 ≢ ≡⅝√╟℮⌐⁸ ─ │ ─ ⌐≤∫≡

≤⌂╢↓≤│⌂ↄ⁸↓╣╕≢⌐ →╠╣≡⅝√ ⌐╟╢ ⁸

─ │⁸ ⌐ ─ ⌐⅔™≡ ∂√

─ ⁸ ┼─ ─ ↕↕⌂≥⌐╟╡⁸ ⌂

≤⌂╢⁹ ≤⇔≡ ⇔√ ─ ∞↑≢⌂ↄ⁸ ─

≢╙ ─ ⅜ ↕╣≡⅝√⁹ 

 ─ ⅜ ∆╟℮⌐⁸↓─ │ ─ ≤⇔≡─

⌂ ⁸ ─ ↕⁸∕⇔≡ ─ ╛ ─ ⌂

≥⌐ ⇔⁸╕√⁸∕↓⌐│ ─ ⌂ ꜞ☻◒≤ ⇔

≡⁸∕─ ⅜ ╛ ─ ≢ ∆╢↓≤─⁸

╙ ⇔≡™╢⁹ ─ ⌂₈ ₉⅜ ╣√ ╙⁸↓╣╠

₈ ₉⅜ ≢№╢↓≤│ ≢№╡⁸ ⌐ ⇔≡ ╘≡ ↄ

═⅝≤ ⅎ╢⁹↓─╟℮⌐ ⅎ╢≤⁸ ─ ⌐ ∆╢ ─

№╡ ≤│⁸ ⌐ ─≈⌂⅜╡╩ ∟⁸ ≢─ ╛

╩ ∂√ ─ ─ ─ ┼≤≈⌂⅜╢ ≢№╢↓≤⁸╟╡

≤ ⅜ ⌂ ≢№╢↓≤⅜ ≤↕╣╢⁹ 

 

 

 ≢│ ◄Ⱡꜟ◑כ ⅜╙√╠∆ ┼─ꜞ☻◒

≤⁸∕╣⌐ ⌂ ─ ⌐ ⇔≡ ⇔√⁹ 

 ≤↓╤≢⁸ ⱪ꜡☺▼◒♩ ─ ⌐№╢ ⅛╠─◄

Ⱡꜟ◑כ◦ⱨ♩│⁸◄Ⱡꜟ◑כ ∞↑≢⌂ↄ⁸ ─ ⁸≤╡╦

↑ ┘ ⌐ ⌂ ╩╙√╠∆⁹1980 ⁸

⅜ ⇔⁸ ≢─ ╛ ─ ⅜ ⅜╢⌂⅛⁸↓╣╠ ⌐

∆╢ ⌐╙◄Ⱡꜟ◑כ◦ⱨ♩⌐ ℮↕╠⌂╢ ─ ⁸

≤⇔≡─ ─ ⌂≥─ ⅜ ↕╣╢⁹ ╩

∆╢∞↑─ ≢│⌂ↄ⁸ ⌂ ┼─ ⌐ ℮

┼─ ≤ ─ ─ ⌐ ╘╢═⅝≢№╢⁹ 
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 H ╩ ⅎ√⅛─╟℮⌂ ∑⅛↑─ⱳכ☼╩≤╢─≢

│⌂ↄ⁸ ─ ╩ ∆═⅝⁹ 

 H ⌐╟╢ ╩ ⌐ ∆╢ Ⱳכ◌╛

fiⱪꜝ▬◦fi◓╩ ∆═⅝⁹ 

 ─ ≤  

  

 

 

.  ≤  

 ⁸ ≢ ⌐╟╢ ⅜ ⅝≡™╢⁹↓─ ∞↑╖

╛▪ꜞꜝ♩☻כ○╙≡ ◌ꜞⱨ◊ꜟ♬▪ ⌂≥≢─ ╛ ⁸

∆╢ ╛ ⌐╟╢ ╛ ⅜ ≢ ⁹

≢│ ╩ ⌂™╟℮⌂ ⅜ ⅝⁸ ⅜ ↑∞⇔⁸

⌂ ●☻≢№╢ⱷ♃fi⅜ ⌐ ↕╣⁸ ╩ ↕∑≡

─♪fiꜝfiכꜞ◓⁸√╕⁹╢™ ╩│∂╘ ⅜ ↑⁸ ⅜ ⇔

≡™ↄ⁹ │ ⅜ ™ ⌂≥╩ ↕∑⁸ ⅜≢⅝∏ ╩

╣↨╢╩ⅎ⌂™ √∟╩ ╛∆⁹ ⌐ ∆╢ ₁⌂ │⁸

™ ─↓≤≢│⌂ↄ⁸ ≢╙ ⇔⁸ ─╟℮⌐ ╛

─ ⌐ ╦╣≡™╢⁹ ⌂ ≢№╢⁹ 

│ ⌐╟╢╙─≢№╢↓≤│ ℮ ⅜⌂ↄ⁸

╩ ╛∆↓≤⌐╟╢CO2 ⅜ ─ ≢№╢⁹IPCC ⌐

∆╢ ⱤⱠꜟ ⌐╟╣┌⁸ ⁸ ⌐╟╢CO2╩│∂╘≤∆

╢ ●☻─ ⌐╟╡ ─ │ ϴ ⇔⁸↓─╕╕

╩≤╠⌂↑╣┌⁸2100 ╕≢⌐ 4.8ϴ ∆╢≤↕╣╢⁹ 

2015 12 ⁸ 21 COP21⌐⅔™≡⁸

Ɽꜞ ⅜ ↕╣⁸2016 ⌐ ⇔√⁹Ɽꜞ │⁸ ─ ╩
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∆╢√╘⌐₈ ⌂ ╩ ⌐ ═≡2ϴ╟╡

ↄ ≈≤≤╙⌐⁸1.5ϴ⌐ ⅎ╢╟℮ ∆╢₉↓≤⅜ ≤↕╣√⁹ 

 2018 ⁸IPCC─₈1.5ϴ ₉≢│⁸1.5ϴ⌐ ⅎ╢√╘⌐│⁸

─ ●☻─ ╩2010 ≢2030 ⌐45 ⁸

2050 ⌐ ╩ ♀꜡⌐∆╢↓≤⅜ ↕╣√⁹ 

  

.  ─ │  

 ●☻─ ─℮∟⁸ │ ◄Ⱡꜟ◑כ┼─ ⅜

≢⁸ ╙ ⇔╛∆ↄ ╩≤╡╛∆™ ≢№╢⁹

⁸ ●☻⁸ ─ ≢╙⁸ │ ╙CO2╩ ↄ ⇔⁸ ●☻

─ 2 ⌐⌂╢⁹∕─√╘⁸ ╩ ╘ ◄Ⱡꜟ◑כ⌐

∆╣┌⁸ ─ ╩ ⇔≈≈ ⌐ ╩ ∆╢↓≤⅜≢⅝

╢⁹ 

◒ꜝ▬ⱷכ♩▪♫ꜞ♥▫◒☻─ ≢│⁸Ɽꜞ ─₈1.5ϴ ₉╩

∆╢⌐│⁸ ⅛╠─CO2 ╩ ≢2020 ⌐Ⱨ⁸⇔⌐◒כ

≢─ ╩2030 ╕≢⌐2010 ≢80 ╕≢ ≤∆

⅜№╢≤↕╣╢⁹∕─√╘⌐│OECD ≢2030 ╕≢⌐ ╩

⇔⁸ ╩ ╗∆═≡─ ─ ╩2040 ╕≢⌐ ∆╢

⅜№╢≤™℮1⁹2020 ⌐ ╩ ⅛∆↓≤╙CO2─ ╩

⌐╦√╡ ∆╢↓≤⅛╠1.5ϴ ⌐│ ⇔⌂™⁹ 

↓℮⇔√ ≢⁸ ≢│⁸ ⅛╠─ ⅜ ╪≢™╢⁹

⌐╟╢ ─ ╕╡╛⁸ ⌐ ≠ↄCO2 ⁸

╛ ╢╟⌐◓Ⱳfiⱪꜝ▬◦fiכ◌≤⌂ ╙№╢⁹╕

√ ⌐⅔™≡╙ ⅛╠─ ⅝ →╛ ─

⌂≥⅜ ⇔≡™╢↓≤╙ ⌐№╢⁹ 

 2017 ─COP23≢│⁸▬◑ꜞ☻ ≤◌♫♄ ⅜ PPCA

─ ╩ ⇔√⁹PPCA│ ─┼כ◑ꜟfi◄Ⱡכꜞ◒╠⅛

                                                   
1 ◒ꜝ▬ⱷכ♩▪♫ꜞ♥▫◒☻https://climateanalytics.org/briefings/coal -phase-out/  

https://climateanalytics.org/briefings/coal-phase-out/
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╩ ∆╢√╘⌐ ⇔≡™╢ ⅔╟┘ ⁸ ⁸ ─

≢№╡⁸2021 1 11 ≢34◌ ⁸35 ⁸44 ⅜ ∆╢⁹

PPCA≢│⁸ ─ ╩ ⇔⌂™↓≤⁸ │2030 ⁸

≢│2050 ⌐ ─ ╩ⱨ▼⁸≥↓╢∆♩►▪☼כ

┼─ ─ ╩ ╘╢↓≤⁸Ɽꜞ ─1.5 2ϴ ─

≤ ∆╢ ╩≤╢↓≤╩⌡╠™≤⇔≡™╢⁹ ⁸ ─

⅜2030 ╕≢⌐ ╩ ∆╢↓≤╩ ⇔≡™╢─≢№╢⁹ 

 

.  ⅛╠─  

 ⌐│ ─ ⅝⅜ ∆╢ ⁸ ⁸ ⅜ ⇔≡™╢

NDC ╩ ⇔ ╦∑≡╙⁸1.5ϴ ≥↓╤⅛2ϴ ╙

≢⅝⌂™↓≤⅜ ╠⅛⌐⌂∫≡™╢2⁹ │ ⌐ ⇔≡ ─ ⅝

→╩ ∆≤≤╙⌐⁸ ⌐ ⌐ ∆╢ ⌐ ⇔≡│ ⅛

╠─ ╩ ╘≡™╢⁹ 

2019 12 ⌐ ╦╣√COP25≢│⁸ ☻꜠כ♥◓─ ⅜

⌐⅔™≡ ─╟℮⌐ ⇔√⁹₈ ─™ↄ≈⅛─ ≢│⁸

⅜ ≢╙ ↄ ⁸ ↕╣≡™╢⁹↓─ ╩╛╘⌂

↑╣┌⁸ √∟─ │ ™⌂ↄ ⌐⌂╢∞╤℮₉⁹

│↓─ ⁸ ≢ ⁸ ≢ ─ ╩ ∟⁸↕╠

⌐ ┼─ ⌐ ∆╢ ─ ⅜ ⌐≈™≢

∞∫√↓≤⌂≥╩ ⌐⁸Γ Δ─ ≤⇔≡

⅛╠─ ⌐↕╠↕╣√⁹ 

☻꜠כ♥◓√╕ │⁸2020 9 3 ⌐ ─ ≢ ╦

╣√ ◖꜡♫►▫ꜟ☻⅛╠─ ≤ ה ⌐ ∆╢○fi

ꜝ▬fiהⱪꜝ♇♩ⱨ◊כⱶ ⌐⅔™≡╙⁸₈ ⅜ ─

⌐ ∆╢ ⌐ ╩ ∟⁸2050 ♩כꜙ♬Ⱳfiכ◌⌐≢╕

                                                   
2  ◄ Ⱶ ♇ ◦ ꜛ fi ◑ ꜗ ♇ ⱪ ꜠ ⱳ כ ♩ 2020, 

https://www.unenvironment.org/emissions -gap-report -2020 
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ꜝꜟ╩ ∆╢↓≤╩ ⇔⁸ ─ ─ ╩ ⌐

╘╢≤≤╙⌐⁸ ◄Ⱡꜟ◑כ─ ╩ ⌐ ╘╢↓≤╩ ⅛╠

⇔≡™╢₉≤⁸ ─ ⌐ ∆╢ ╩ ⇔≡™╢⁹ 

 

.  ⌐ ∆╢  

 ≢│⁸ ─ ⅜╒╓∆═≡ ↕╣ ⅜╒≤╪≥⌂™

─ ⅜ⱴ▬fiꜟכ◖ ⇔≡™╢ ⁸╒╓∆═≡

─ ╠⅛▪◦fi♪Ⱡ▬╛▪ꜞꜝ♩☻כ○╩ ⇔≡™╢⁹⇔⅛⇔⁸

◄Ⱡꜟ◑כ ─ ≤│ ⌐⁸◄Ⱡꜟ◑כ─

┘ ⌐ ╘╢⁸ ─ ⌐ ∆╢ ┘

─ ╩ ╘╢≤™℮ ─╙≤⁸ │ ∞─╖─ ╩

ה ⇔ ↑≡⅝√⁹ 

1990 ⌐719 kWh∞∫√ ⌐╟╢ │2000 ⌐│

1732 kWh⁸2010 ⌐│3199 kWh≤4 ⌐ ⇔≡™╢⁹2018

⁸ │3324 kWh≢ ⌐ ╘╢ ─

│38.8 ╩ ╘╢⁹ 

 │⁸1970 ─○▬ꜟ◦ꜛ♇◒ ⁸ ⇔≡ ─

╩ ⇔⁸ ⱪ꜡☺▼◒♩≤⇔≡ ╡ ╪≢⅝√⁹1970 ⌐

│ Sub-C ⁸80 ⌐│ SC ⅜ ≢№∫√

─ │⁸1990 ⌐⌂╡ USC⅜ ↕╣⁸ ≢│

∂╘≡ │JERA 70 kW ⌐ ↕╣√⁹∕─

⁸2000 ⌐│USC─ ╩ ╗ ⅜ ≢ ™≢

⇔≡™╢⁹ 

 

 

 

1 ─  



53 

 

 

◄Ⱡꜟ◑כ 2020 

 

 2000 ⁸ ─ │╒≤╪≥⌂⅛∫√⁹ ⌐│

╒≤╪≥ ⇔⌂⅛∫√╙──⁸ ⌐│ ─ ╩ ╘╢↓≤⅜

↕╣√⅛╠∞⁹⇔⅛⇔ ⁸ ⅜ ⇔√↓≤╩

↑≡2012 ⅛╠2018 ─ ⌐ ≢50 ╙─ ⅜ ₁≤

⇔√⁹↓─℮∟ ╕≢⌐13 ⅜ ≤⌂∫√╙──⁸ ↄ│

⌐ ╖⁸∆≢⌐ ⅜ ⇔≡™╢⁹ ≢│ ≢₈ ₉≤

⇔≡⁸ ●☻ (IGCC)⅜™╦⅝ ≤ ⌐ ↕

╣⁸ │2020 ⅛╠ ≢ ⅜ ↕╣⁸ │2021 ⌐

≤↕╣≡™╢⁹ ⁸ ─ │ ≢162

4915. 1 kW⅜ ≢№╡⁸ ה ─ ⅜16 .981ה 8

kW⌐╙─╓╢⁹ 

 

 

2 ─ ≤ ה
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Japan Beyond Coal 

 

2015 ─Ɽꜞ ⁸ ≢↓─╟℮⌐ ╩ ╛⇔≡

⅝√─│ ∞↑≢№╢⁹ │⁸USC╛IGCC─ כ◖fiכꜞ◒₈╩

ꜟ₉≤ ┘⁸₈ ₉≤℮√™ ⇔≡⅝√⁹ ≢│⁸

₈ ╩ ⇔⁸◄Ⱡꜟ◑כ◖☻♩╩ ↕∑╢₉₈

─ ╩☻כ꜠ⱪꜞה ⌐⇔≡ ה ╩ ╘╢

≤≤╙⌐⁸ ▪☿☻ⱷfi♩─ ה ╩ ╡⁸ ⅜

⌂ ⌐LNGה ⌐ ≢⅝╢ ╩ ∆╢₉₈

╩ ⇔⁸ ─ ╩ ∆╢ ╩ ⅜ ≢

⇔≡ ∆╢≤≤╙⌐⁸ ┼ ⌐ ∆╢₉↓≤╩ ≤

⇔≡ ≠↑ ⇔≡⅝√⁹ 

⇔⅛⇔⁸ ╩ ⌐∆╢ ╡⁸IGCC≢╙∑™−™ ™

⌐⇔⅛ ╩ ╠∆↓≤│≢⅝⌂™⁹∕╣≥↓╤⅛⁸ ╩ ╘╢

√╘⌐ ─ ╙ ⅝ↄ⌂╢√╘⁸ №√╡─ ─ ≤

∆╢CO2─ │ ⅎ≡™╢⁹ ≢│⁸IGCC│CO2╩ ⌐

∆╢ ⁸◖☻♩╙ ↄ⁸ ◄Ⱡꜟ◑כ⌐ ⇔≡ ⅜⌂™↓≤

⅛╠ ╘≡™╢⁹≈╕╡⁸ ⅜ ⌐№╢─≢│⌂ↄ⁸

⅛╠ ₁ ⇔≡™ↄ ⅛╠ ╡ ↕╣√ ⌂─∞⁹ 

 

0 
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20000 
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http://beyond-coal.jp/map-and-data/
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3 ─

 

 ◄Ⱡꜟ◑כ  

 

.  ◄Ⱡꜟ◑כ ⌐⅔↑╢ ─ ≠↑ 

 5 ◄Ⱡꜟ◑כ ≢│⁸ ⌐≈™≡₈ ꜞ☻◒

⅜ ─ ≢ ╙ ↄ⁸ √╡─ ╙ ─ ≢ ╙

™₉≤⇔⁸₈ ╛ ⌐ ╣√ ⌂ⱬכ꜡☻כ♪ ₉≤

↑≡™╢⁹∕⇔≡⁸₈ ⁸ ה ╩ ∆╢≤≤

☻●⌂fiכꜞ◒╡╟ ⁸⌐╙ ┼─◦ⱨ♩≤ ─ⱨ▼כ♪▪►

♩⌐ ╡ ╗ ⌂≥⁸ ╩ ⇔√ ─ ╩ ⅎ≈≈ ⇔

≡™ↄ◄Ⱡꜟ◑כ ≢№╢₉≤⇔≡™╢⁹ 

 ╕√⁸ ─ ≤⇔≡₈ ▬fiⱨꜝ ₉╩ ⌐

∆╢₉≤⇔⌂⅜╠⁸₈ᵑ◄Ⱡꜟ◑כ ┘ ─ ⅛╠

╩◄Ⱡꜟ◑כ ≤⇔≡ ∑↨╢╩ ⌂™╟℮⌂ ⌐ ╡⁸ᵒ ⅛

╠⁸ ⅜ ─ ┼─ ⅜№∫√ ⌐│⁸ᵓOECDꜟ

╙ꜟכ ╕ⅎ≈≈⁸ᵔ ─◄Ⱡꜟ◑כ ╛ ≤

⌂ ≢⁸ ⁸ ≢№╢ ₁ USC ─ ⌐≈

™≡ ╩ ∆╢₉≤⇔√⁹↓╣⅜™╦╝╢₈ ─ ₉≢

№╢⁹ 
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 2017 ⌐ ⇔√2030 ─ ◄Ⱡꜟ◑כⱵ♇◒☻ ≢│

─ ⅜26 ⌐⌂╢ ⇔╩ ⇔√⅜⁸

OCCTO⅜ ⇔√₈2020 ─ ╡╕≤╘₉≢│⁸2029

─ ⅜ ⌐ ╘╢ ⅜ 2019 ≢ 17%

⇔⁸ ─37 ╩ ╘⁸ ─2030 ⇔╩ ⌐ ╢↓≤

⅜ ╠⅛⌐⌂∫√⁹↓╣│⁸↓─ ⁸ ─ ⁸ ─

⅜ ⌐ ⅎ≡⅝√↓≤⁸ ≢ ─ ⅜ ™↓≤╩ ⌐

⇔√ ─ ⅜╒≤╪≥ ≡™⌂™↓≤⌐ ∆╢≤

ⅎ╠╣╢⁹ 

 

.  ─ │ ∆╢─⅛ 

 ─ ─ ╣⌐ ∆╢ ─ │⁸ ⅛╠─

⅝⌂ ╩ ┘≡⅝√⁹2020 ⌐ ╡Ɽꜞ ─ ⌐ ∫√⅜⁸

│⁸ ⌂ ─ ╩∕╠∆⅛─╟℮⌐ ─ ╩

∆╢⅛─╟℮⌂ ╩∆╢⁹∕╣⅜⁸ᵑ ─ⱨ▼כ♪▪

►♩⁸ᵒ ─ ⁸ᵓ ─2050 ♀꜡ ≤

─ ⇔≢№╢⁹ 

 

( )  ─ⱨ▼כ♪▪►♩ 

 2020 7 2 ⁸ ─ ⌐₈ 100 ₉≤─

⅜ ⅝ↄ ↕╣√⁹↓╣╕≢─ ╩ ⌐ ∆╢⅛─╟℮

⌂ ╩ ⅎ╢ ≢№╢⁹ 7 3 ⁸ │⁸

≢₈ ─ⱨ▼₉♩►▪♪כ╩ ⇔⁸ ╩

╘≡™ↄ√╘─ ╛ ╩ ∆╢√╘─ ╩

⇔  ⁹√⇔≥╢∆♩כ♃☻╩

⇔⅛⇔⁸₈ ─ⱨ▼₈│₉♩►▪♪כ 5 ◄Ⱡꜟ◑כ

₉⌐╙ ⅛╣≡™√ ≢№╡⁸ ≢│⌂™⁹

≤⇔≡™╢─│Sub-C╛SC≢⁸ ⅜ ↕™╙─⅜

™√╘⁸ ⅎ100 ╩ ⇔√≤⇔≡╙⁸ ≢ ╢≤⁸
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ה ─ ⅜ ∆╣┌ ≤ ═≡╙2030 ⌐

─ ⌐⇔⅛⌂╠⌂™⁹ ─ ≤⇔≡│⁸ ─₈

╩ ⇔≈≈⁸ ⌂ ⌐≈™≡│ⱨ▼כ♪▪►♩

╩ ╡⁸ ╩ ╘≡™ↄ↓≤⅜ ₉≤№╠√╘≡ ∟ ⇔√∞

↑≢⁸ 5 ◄Ⱡꜟ◑כ ≢─ ≤⅛╦╠⌂™⁹ 

₈ ─ⱨ▼₉♩►▪♪כ─ ⌂ ⌐≈™≡│⁸

│2020 8 ⅛╠ ꞉כ◐fi◓◓ꜟכⱪ╩ ⇔⁸

╩│∂╘√⁹⇔⅛⇔⁸↓─꞉כ◐fi◓◓ꜟכⱪ⌐⅔™≡╙

⅛╠─ⱥ▪ꜞfi◓≢ ⌐ ⌂ ⅜ ⇔≡⅔╡⁸∕─

⁸ ─ ≢│⁸ ─ ◄Ⱡ ─ ─ ╩ ™

√ ╩ ∆╢≤≤╙⌐▪fi⸗♬▪╛ ─ ╙ ⅎ√

≢⁸ ⌐₈ⱨ▼כ♪▪►♩ ₉─ ╩ ╘╢≤™℮╙─⌐≤≥

╕∫≡⅔╡⁸ ╩100 ∆╢≤™℮ ─⌡╠™∆

╠ ⅝ↄ ⇔≡™╢ ∞⁹ 

⇔⅛╙⁸ ─ ≤⇔≡▪fi⸗♬▪⅜ ↕╣≡™╢╙──⁸

│ ≢№╢⁹ ⌐▪fi⸗♬▪─ ⌐│ ⌐ ╩ ™≡

╩ ⇔⁸∕─ ▪fi⸗♬▪┼≤ ∆╢ ⅜ ≢№╢⅜⁸

⁸▪fi⸗♬▪ ≤╙⌐ ⌂◄Ⱡꜟ◑כ╩ ≤∆╢⁹∕╣⌐

╙⅛⅛╦╠∏⁸CO2 ⌐≈™≡│₈ ─ ⅛╠ ╛▪fi⸗♬

│≡™≈⌐⅛℮≤⅛כꜞⱲfiⱨכ◌⅜▪ ╦⌂™₉≤⇔≡⅔╡⁸

⌐ ⱪ꜡☿☻≢CO2 ⅜ ⅝ↄ≡╙ ⅛↑ │♀꜡≤◌►fi♩∆╢

≤™℮ ⌂↓≤⅜ ╘╠╣╟℮≤⇔≡™╢⁹ 

⁸ ┼─ ≢ ╘╠╣≡™╢─│⁸™╦╝╢

╙ ╘√∆═≡─ ─ ≢№╢⌐╙⅛⅛╦╠∏⁸

≥↓╤⅛⁸ ─ ∆╠ ╕∏⁸ ─ ⅜

↕╣╢ │ ╙ ╦∫≡™⌂™⁹ 
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( )  ─  

 2020 7 3 ⁸ ─ ≤ ∂ ≢ │⁸ ─

╩ ∆╢↓≤╙ ⇔√⁹ ─ ─ ⌐≈

™≡│⁸ ⅛╠≤╡╦↑ ™ ╩ ┘≡™√⁹COP25⌐ ⇔√

╙ ─ ─ ≢⁸ ⌐ ∆╢ ╩

⌐ ↑ ╘╢≤⇔≡™√⁹ 

│2020 4 ⅛╠⁸ ─▬♬◦▪♥▫Ⱪ─╙

≤≢₈ ┼─ ⌐ ∆╢ ⱨ□◒♩ ₉

╩ ⇔⁸ⱨ□◒♩╩ ⇔≡⅝√⁹ ─ │⁸↓─ ⅝╩

∆╢⅛─╟℮⌐₈▬fiⱨꜝ ₉╩ ⇔⁸▬fiⱨꜝ◦

☻♥ⱶ ─ ╩⇔≡™╢⁹ 

 ∕─ ⁸ 7 9 ⌐ ⅜╕≤╘√₈▬fiⱨꜝ ₉

≢│⁸ ┼─ ⅜ ≢⅝⌂™ ┼│ ⇔⌂™↓≤

╩ ⇔√⁹⇔⅛⇔⁸ ≤⇔≡ ┼─ ╩ ∆╢ │

ⅎ≡⅔╠∏⁸™╦╝╢ ⌐ ∆╢4 ╩ ⇔√─≢№

╢⁹╕√⁸ │ ─ⱪ꜡☺▼◒♩⌐≈™≡│ ⌐⇔≡⅔╠∏⁸

⇔≡ ⅜ ∂╠╣╢↓≤╙ ↑ ∞≤ NGO│ ⇔≡™

╢⁹ 

 

( )  ─₈2050 ♀꜡ ₉≤₈ ─ ₉ 

 2020 10 26 ⁸ ⅜⁸ ─ ⌐⅔™≡⁸₈2050

╕≢⌐⁸ ●☻─ ╩ ≤⇔≡♀꜡⌐∆╢⁸∆⌂╦∟2050

⁸ꜟꜝ♩כꜙ♬Ⱳfiכ◌ ─ ╩ ∆↓≤₉╩ ⇔√⁹

╕√⁸ ⌐ ∆╢ ╩ ⌐ ∆╢ ╙ ∑≡ ⇔√⁹ 

∕╣╕≢─ ─2050 │₈80 ₉≢№╡⁸ ⅜ ₁≤2050

♀꜡╩ ∆╢ ⁸╟℮╛ↄ ╙ ⌐2050 ⌐ ●☻

─ ╩♀꜡⌐∆╢≤ ⇔√↓≤≢ ♩כ♃☻─ ⌐

≡√≤ ⅎ╢⁹╕√⁸ ⌐ ∆╢ ╩ ⌐ ∆╢≤™℮

↓≤⌐ ⇔≡╙ ╘≡─ ≢№╡⁸∕─ ⅜ ↕╣√⁹⇔⅛
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⇔⁸∕─ ─ ╩╖╢≤╛│╡ ─ ⅜ ╦╣╢ ≢№╢↓

≤⅜ ╘⌂™⁹ 

2020 12 25 ⁸ ⌐ ↕╣╢ ⅜₈2050 ◌

⌐ꜟꜝ♩כꜙ♬Ⱳfiכ fiכꜞ◓℮ ₉╩ ⇔√⁹∕─ │⁸

≡─ ╩100 ◄Ⱡ≢ ℮↓≤│ ≤⇔⁸CO2 ╩ ≤

⇔√ ╛⁸ ⁸▪fi⸗♬▪ ⌂≥─ ─ ╩ ⇔

√╙─∞∫√⁹ ╩ ╗ ⌐≈™≡│2050 ⌐ ↑≡╙₈ ─

╩ ⇔≡™ↄ₉≤⇔≡™╢⁹ 

╕√⁸ ─ ╩1.5ϴ⌐ ∆╢≤™℮Ɽꜞ ─ ⌐│ ╣≡

™⌂™⁹2050 ⌐ ╩♀꜡⌐∆╢∞↑≢│⌂ↄ⁸∕╣╕≢─ ⅜

≢№╡⁸2030 ⌐ ≢2010 45 ─ ∆╢

⌐ ℮ ╩ ≤⇔≡ ∟ ∑╢⅛⅜ ≢№╢⁹⇔⅛⇔⁸

─ │⁸2050 ─▬ⱡⱬכ◦ꜛfi⌐ ⌐ ⇔⁸2030 ─

●☻ ╛◄Ⱡꜟ◑כ─ ⌐≈™≡ ⌂ ⇔╩∆╢≤

™℮ ╙ ≡™⌂™⁹ 

 

.  ╕≤╘ 

 ⌐ ∆╢ ─ │⁸ ⇔≡ ⇔≡ ∆╢

≤™℮╙─≢№╡⁸₈2050 ♀꜡₉╩ ∟ ⇔√ ╙⁸ ◄Ⱡ◦ⱨ

♩─ │ ™∞∑∏⁸ ─ ⅜ ╦∫√≤│ ⅎ⌂™⁹ ⌐⁸

─ ╙⁸2020 12 ⌐│ ─

11.2 kWהSub-C ⅜ ⁸2020 1 ⌐│ ─

1 65 kWהUSC⅜ ╩ ≤⁸

⅜ ╖ ⅝ ⇔≡™╢⁹ 

 ─ ╩ ┘╢ ⁸ ╩ ⅎ√⅛─╟℮⌐ ∑╢

ⱳכ☼╩≤╢∞↑≢│⌂ↄ⁸ ─ ╩ ∑╢⅛⅜₈◄Ⱡꜟ◑כ

₉⌐ ╘╠╣≡™╢⁹ 

 ⁸ ─ ≤⇔≡Ɽꜞ ─1.5ϴ ⌐ ∆╢

≤⇔≡ ⌂─│⁸↓╣╕≢─◄Ⱡꜟ◑כ ⌐ ∆╢
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╩ ⇔≡™ↄ↓≤⌐№╢⁹∕─√╘⌐│⁸ ⌂≥

─ ⅝ ╛ ⅜☻ⱶכ☼⌐ ─ ⌐ ≢⅝╢╟

℮⌐ ⇔√ ⅜ ≢№╢⁹ 

 ╕√⁸ ⌐│ ⅜ ↕╣≡™╢⅜⁸♩fi№√╡289

≤ ╘≡ ⅜ ↄ⁸ ●☻─ ⌂ ▬fi☿fi♥▫Ⱪ⌐

│⌂∫≡™⌂™⁹ ≢│⁸ ⅛╠ ─ ╩ ⌐

⇔≡™╢ ╙№╢⁹ ⌐⅔™≡╙ ≢ ↕╣≡™╢

╛ ╩╙√╠∆ ╩ ─◓Ⱳfiⱪꜝ▬◦fiכ◌√⇔

⅜ ≢№╢⁹ 
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◖ꜝⱶ ≤ ⌐⅔↑╢  

 

 ⁸ ─ │ ⇔√⁹↓─

─ ╩√≥∫≡⅝√ ╙ ה ─ ◄Ⱡ ─ ⁸

⌐ ∂√⁹2016 ⅛╠│⁸↓╣╕≢ ⌂≥─ ⅛╠⇔

⅛ ⅎ⌂⅛∫√ ⅜⁸ ⌐ ⇔√ ⅛╠╙ ⅎ

╢╟℮⌐⌂∫√⁹ ↄ─ ⅜ ─ ╩ ╡ ⅎ⁸ ─

◦▼▪│ ⌐╕≢ ⇔√⁹ 

≢⁸ ╩℮↑√ ⇔™ ⌐ ∆╢≤ ⇔≡ ∟ ⅜

∫√↓╣╠─ ∞⅜⁸ ⌐⁸ ⁸ⱬכ꜡☻כ♪ ⁸

│⁸ ╩ ∆╢ ⌐ ⇔≡ ™ ™ ≤⇔≡

∆╢⁹⌂−⌂╠⁸ ≢│⁸ ≢⁸ ─

⅜ ⇔√ ⅜ ⌐ ╡ ╦╣⁸ⱬכ꜡☻כ♪ ≢│⁸

─ ╩ ⌐ ╡ ╗↓≤⅜ ╘╠╣⁸

≢│⁸ ─₈ ₉─ ╩ ⇔≡ ∆╢↓≤╩ ⌐

⇔≡™╢⅛╠∞⁹ 

 ↓╣╠─ √⌂ │™∏╣╙ ≤ ╩ ⌐ ⅎ√

─ ╩ ∆╢√╘─╙─∞⁹ ⌐ ⌂─⅜⁸

─ ⌂ ⌐ ╩ ↑≡™⌂™ ≢№╢⁹

│ ─ 8 ╙─ ╩ ⁸╙⇔ↄ│ ≢ ∫≡

™╢⁹∕─ ≢ │⁸ ≢│⁸ ⌐ ⅜ ╘╠

╣⁸ ≢│⁸ ≢ ⌐ ≠⅝⁸

⌐ ╩ ⇔≡⅝√ ≤ ─ ╩ ∆╢↓≤⌐⌂╢⁹

™∏╣╙ √⌂ ⌐╟∫≡╙√╠↕╣╢ ╓√ ≢№╢⁹↕╠

⌐⁸ ⱬכ꜡☻כ♪ ⅜ ╡ ↕╣╢═⅝ⱬכ꜡☻כ♪ ≢│⁸

∕╣╒≥ ⇔™ │ ╦╣≡⅔╠∏⁸ ⌐≤∫≡ ╖╩ ℮

╙─≤│ ⅎ⌂™⁹↓─╕╕≢│⁸ ⅜⁸ ─↕╠⌂╢

╩ ∆↓≤⌐≈⌂⅜╡⅛⌡⌂™⁹ 
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╕√⁸ ≈─ ⌐ ⇔№∫√∕╣∙╣ ⅛╠1 ⌐

╢ ⅛≈ ⌂ √⌂ ╩ ≢↓╣╒≥─ ⌐

∆╢↓≤ ╙ ⅝⌂ ╩ ⅎ≡™╢⁹ ≢№╢

╛ ⌐◖☻♩╩ ∆╢ ─ ⌂ ⅜⌂™╕╕⌐⁸↓

╣╠─ │ ↕╣≈≈№╢⅜⁸↓℮⇔√ ⌐╟∫≡⁸≥╣╒

≥ ─ ⌐ ╩ ⅎ╢⅛⌐≈™≡│ ⌐ ↕╣√

╟℮⌐│ ⅎ⌂™⁹ ⌐╟∫≡│⁸ ─⅛ↄ ≤╙⌂╡⅛

⌡⌂™⁹ 

 ≢⁸ ↓℮⇔√ ─ ╩↑╪ ∆═⅝ ☻●ה

─ ⅜ ╘≡ ™↓≤⅜⁸ ─ ⌐

∆╢ ≢─ ─ ≢ ╠⅛⌐⌂∫√⁹

↓╣│ ─ ⌐ ∆╢╙─∞⁹ │ 8

⌐ ≠ↄ ─ ≢№╡⁸ ─ ╛ ∟ ╡

╩╙∟⁸ ⌐ ⁸ ⌐ ה ╩ ℮↓≤│≢

⅝╢⅜⁸ ⅜ ⌐ ℮ │⌂ↄ⁸ ⅜ ∆╢ ╙⌂

™⁹╕√⁸5 ─ ⅜ ≢№╢ ≢⁸ │ ⅜ ∫

≡™╢↓≤⅛╠⁸●Ᵽ♫fi☻⌐│ ⅜№╢⁹ ≢╙

╠⅛≤⌂∫√ ╡⁸ ≤ ⌐│ ─ ⅜⌂↑╣┌⌂╠⌂™⁹

≢╙ ─ ⁸ ☻♃♇ⱨ─ ⁸ ⅜ ⇔√ ─

⌂≥⅜ ∞⁹ 

 ─ ≤⌂∫≡™╢ JEPX ─ ╛

⌐ ↑√ ⌐╙ ⅜№╢⁹√≤ⅎ┌2016 ⁸ EP│

☻ⱳ♇♩ ≢ ≢ ∆═⅝≤↓╤⁸⅛↑ ╣√ ≢ ⇔

≡™√⁹↓╣⌐ ⇔≡⁸ │ ╩ ⇔√⅜⁸JEPX│╒≤

╪≥ ╙⌂ↄ⁸ ⌐ ∆╢≤│ ≢⅝⌂™≤⇔≡

⌐≤≥╘≡™╢⁹JEPX⅜ ⇔≡™╢ ◦☻♥ⱶ HJKS ╙

⌂ ≢№╡⁸↓╣≢│⁸ ⌂ ⌐ ≈ ─ ⅜

≤⌂∫≡⇔╕℮⁹2020 12 ⅛╠1 ⌐⅛↑≡⁸JEPX─

⅜ ⇔√⅜⁸HJKS┼─ ─ ⇔ ⅜ ∞∫√⅛ ⅜ ∞⁹╕
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√ ⌂ ╩ ∆╢ ⅜ ⌐ ╩ ↕⌂↑╣┌⁸ ─

│ ⇔⁸ ∆╢─│ ∞∫√⁹ ┼─ │ ∞∫

√─⅛╙ ⅜ ∞⁹ │ ≢ ⌂ ≢⌂↑╣┌⌂╠⌂

™⅜⁸ ≢│⁸ ⅜ ⌐ ⇔™ ⌂─⅛ ╩ √╣≡⇔

⅛√⅜⌂™ ∞⁹ 

 ≢⅝╢ ⅝╙№╢⁹≤ↄ⌐ ∆═⅝⌂─│⁸ ─

≢ ↕╣≡™╢₈ ─ ₉∞⁹↓╣╕≢

─ ↄ│⁸ ⅜ ┼─ ⌂≥╩ ⇔≡™√⅜⁸↓╣

╩ ⅛╠ ╠╣╢ ╩ ∆╢√╘⌐⁸ ⅜ ╩ ™⁸

∕─ ≤⇔≡⁸ ⌐ ∆╢▪◒☿☻─ ╩ ≈≤™℮ ⅎ ∞⁹

↓╣│⁸ ה ─ ┼─Ɫכ♪ꜟ⅜ ™ ≢│⁸ ⌂

≤™ⅎ╢∞╤℮⁹ 
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 H 2030 ─ ≢─ ─ 44%╩ ( ◄Ⱡꜟ

כ◑ )≤∆╢↓≤⅜ ≤↕╣≡™╢⅜⁸ ⌂

20%⅜ ╕╣≡™╢⁹ ♀꜡╩ ≤⇔√℮ⅎ≢⁸

◄Ⱡꜟ◑כ∞↑≢ ─50% ≤∆╢═⅝⁹ 

 H ◄Ⱡꜟ◑כ─ ╩ ≤⇔√ ◦☻♥ⱶ╩ ∆

═⅝⁹ 

 H ◄Ⱡꜟ◑כ─ ≢─ ⌂ ⅜ ⁹

│ ┼─ ─╖⌂╠∏⁸ ⅛╠ ⌐

╡ ╗═⅝⁹ 

≤ ─ ◄Ⱡꜟ◑כ─ ≤  

 

 

 

.  ─ ◄Ⱡꜟ◑כ─ ≤  

( )  ─  

≢ ◄Ⱡꜟ◑כ⅜ ∆╢⌂⅛⁸∆≢⌐ ≤⌂∫≡

™╢ ╛ ⌐ ⅝⁸ ─ ⅜ ≢↕╠⌐

╪≢™╢⁹ ◄Ⱡꜟ◑כ (IRENA)⅜ ⇔≡™╢

─ ◄Ⱡꜟ◑כ ─ 10 ─♩꜠fi♪╩╕≤╘√꜠

ⱳ1♩כ⌐╟╢≤ ─ ◄Ⱡꜟ◑כ⌐╟╢ │ ≢28

kW(2.8TW)⌐ ⇔⁸2020 ⌐│1 ≢2 6,000 W ↕╣≡

10% ⇔√2⁹↓─ │ ─ ─ 3 ─1 ⌐∆

≢⌐ ⇔≡™╢⁹∕─ ⁸2020 ⌐│ ≢1 ⌐ ↕╣√

                                                   
1 IRENA ΓRenewable Energy Capacity Statistics 202Δ http:// www.irena.org/   
2 IRENAⱪ꜠☻ꜞꜞכ☻Δ New renewable energy capacity hit record levels in 2019Δ 

http:// www.irena.org/  

http://www.irena.org/
http://www.irena.org/
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─ 80%⅜ ◄Ⱡꜟ◑⁸╡⅔≡∫⌂≥כ ╛

╩ ╦∑≡╙6,000 kW ⇔⅛ ↕╣≡™⌂™↓≤⌐⌂╢⁹↕╠⌐⁸

1 ⌐ ↕╣√ ◄Ⱡꜟ◑9∟℮─כ ↄ╩ ( 1 3,000

kW)⅔╟┘ ( 1 1,000 kW)⅜ ╘≡™╢⁹ ─

─ │ 13 kW(1.3TW)⌐ ⇔⁸∆≢⌐ ( 4

kW)─3 ⌐⌂∫≡™╢( 1)⁹ ╙ ⅜ 1 kW

≢⁸ ≢│ ─ 2 ™ 7 3,000 kW⌐ ⇔≡™╢⁹

│⁸10 ─2011 ⌐│ ≢╦∏⅛7,000 kW∞∫√

⅜2020 ⌐│ ⅛╠ 1 kW ⇔≡7 kW ⌐

⇔⁸10 ≢10 ⌐⌂∫≡™╢⁹∆≢⌐ ⌐ ™≡

─ ╙2017 ⌐│ ─ ╩ ⅎ⁸ ≤

╩ ╦∑√ │2020 ⌐│ ─4 ™15 kW(1.5TW)

╩ ⅎ≡↕╠⌐ ⇔≡™╢⁹ 

2020 │ ◖꜡♫►▫ꜟ☻─ ≢ ─ ⅜ ⇔⁸

⌐ ─ ⅜ ∆╢↓≤≢ ●☻─ ╙

∫≡™╢3⁹⇔⅛⇔⁸↓─◖꜡♫ ─ (ꜞ◌Ᵽꜞכ)─ ⌐⅔™≡

⌐ ◄Ⱡꜟ◑כ╩ ╡ IRENA⅜₉כꜞⱣ◌ꜞהfiכꜞ◓₈√╣

─ (Coalition for Action) ⌂≥⅛╠ ↕╣≡™╢4⁹↕╠⌐

I RENA ≢│⁸ ◄Ⱡꜟ◑100%כ╛◖Ⱶꜙ♬♥▫◄Ⱡꜟ◑כ⌐

∆╢ ─꜠ⱳ⁹╢™≡⇔☻כꜞꜞ╙♩כ 

 

 

 

 

 

                                                   
3 IEA ΓGlobal Energy Review 2020Δ 

https://www.iea.org/reports/global -energy- review-2020  
4 I RENAⱪ꜠☻ꜞꜞכ☻ ΓIRENA's Coalition for Action Calls for Green Recovery Based on 

RenewablesΔ http:// www.irena.org/  

https://www.iea.org/reports/global-energy-review-2020
http://www.irena.org/
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1: ─ ◄Ⱡꜟ◑כ( ⅔╟┘ )⅔╟┘ ─

─  

 

I RENA⁸BNEF⌂≥─♦כ♃⅛╠  

 

( )   

2020 ꜞⱤ√⇔♩כ♃☻⌐ ⌐ ⇔≡EU ≢│2030 ╕≢⌐

●☻╩40% (1990 )∆╢ ◄Ⱡꜟ◑כ ╖╩

2014 ⌐ ⇔⁸2030 ╕≢─ ◄Ⱡꜟ◑כ ( ◄Ⱡꜟ◑כ

)─ ╩32% ⌐⁸◄Ⱡꜟ◑כ ─ ╩32.5 ≤∆╢

╩2018 ⌐ ∫√5⁹EU≢│⁸2050 ╕≢⌐

(Climate-neutral) ╩ ∆√╘ ●☻ ╩ ♀꜡≤∆╢↓

≤╩ ⇔≡⅔╡6⁸2030 ─ ⌐≈™≡╙55% ⌐ ⅝ →╢

↓≤╩ ╘≡™╢⁹EU │2021 2030 ╕≢─◄Ⱡꜟ◑הכ

(NECPs)╩ ⇔≡™╢7⁹↕╠⌐EU │ כꜞ◓

                                                   
5 EU  Γ2030 Climate & Energy FrameworkΔ  
6 EU  Γ2050 long-term strategyΔ 

https://ec.europa.eu/clima/policies/strategies/2050_en   
7 EU  ΓNational energy and climate plans (NECPs)Δ 

https://ec.europa.eu/clima/policies/strategies/2050_en
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fi♦▫כꜟ (European Green Deal)╩2019 12 ⌐ ⇔≡™╢8⁹

♦fiⱴכ◒⅛╠ ↕╣√ (NECP)≢│⁸2030 ╕≢⌐ ●☻

╩70% ∆╢↓≤╩ ⇔√℮ⅎ≢⁸ ◄Ⱡꜟ◑כ─ ╩2030

╕≢⌐ ◄Ⱡꜟ◑כ ─55% ⌐∆╢↓≤╩ ⌐⇔≡™╢

(2018 ─ │ 36%)⁹↕╠⌐⁸♦fiⱴכ◒≢│ ⌐ ⇔√

⌐⅔™≡2050 ╕≢⌐ ●☻ ♀꜡≤∆╢ ╩

∆≤⇔≡™╢⁹ 

EU≢│⁸ ≤◄Ⱡꜟ◑כ─ ╖⌐ ∫≡ ◄Ⱡꜟ◑כ

⌐ ⇔≡│EU (RED II)⅜2018 6 ⌐ ↕╣≡™╢9⁹↓─ ≢

⌐ ═≡ ◄Ⱡꜟ◑כ─ ⅜ ╣≡™╢ ⌐≈™≡│

2021 ⅛╠ ◄Ⱡꜟ◑כ─ 1.3% ╩ ∆≤⇔≡™╢⁹

⌐≈™≡│ ◄Ⱡꜟ◑כ─ 14% ╩ ∆≤⇔≡⁸∕─ ⌐

∆╢Ᵽ▬○ ⌐ ∆╢ ⅜ ↕╣≡™╢⁹ ⌐≈

™≡│ ┼─ ╛ ≢─ ⌐ ╦∫≡₈ ₉╩ ╘

╢≤⇔≡™╢⁹ 

1990 ⅛╠2020 ╕≢─ ≤ ─ ⌐ ╘╢

◄Ⱡꜟ◑כ─ ─ ╩ ═≡╖╢≤⁸ ≢│2020 ⌐

↑≡1990 ⅛╠ ⌐ ◄Ⱡꜟ◑כ─ ╩ ╛⇔≡⅝√↓≤⅜╦

⅛╢⁹ ⅎ┌♦fiⱴ⁸2000│≢◒כ ─ ≢∆≢⌐17%∞∫√⅜⁸2010

─ ≢30%╩ ⅎ⁸2020 ⌐│75%⌐ ⇔≡⅔╡⁸2030 ╕≢⌐│

100%╩ ⅎ╢↓≤╩ ⇔≡™╢( 2)⁹♪▬♠│2000 ⌐│7% ∞

∫√⅜⁸∕─ ⁸2010 ⌐│20% ↄ⌐╕≢ ⇔⁸2020 ⌐│45%⌐

⇔⁸2030 ⌐│65% ⁸2050 ⌐│80% ╩ ⇔≡™╢⁹ 

 

 

2: ≤ ─ ⌐ ╘╢ ◄Ⱡꜟ◑כ ─

                                                                                             
https://ec.europa.eu/energy/topics/energy -strategy/national -energy-climate -plans_en  

8 EU  ΓA European Green DealΔ 
9 EU  ΓRenewable Energy Έ Recast to 2030 (RED II)Δ 

https://ec.europa.eu/energy/topics/energy-strategy/national-energy-climate-plans_en
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EU ╡╟≤⌂♃כ♦  

 

⌂ ─ ◄Ⱡꜟ◑2020╢╟⌐כ ─ ─

─ ╩ 3⌐ ∆10⁹EU27◌ ≤ ≤ ╦∑√28◌ ─ ≢│⁸

◄Ⱡꜟ◑כ⌐╟╢ ─ │38.6%⌐ ⇔⁸ ⌐

╟╢ ─ 37.3%╩ ╘≡ ⁸│≢▪ꜞ♩☻כ○⁹√∫ ─

⅜60% №╡⁸ 10%╛Ᵽ▬○ⱴ☻6%≤ ╦∑≡ ◄Ⱡꜟ◑כ

─ ⅜80% ↄ⌐ ⇔≡™╢⁹ ∆╢ ◄Ⱡꜟ◑כ( ⅔╟┘

)VRE─ ⅜∆≢⌐55%⌐ ⇔≡™╢♦fiⱴכ◒≢│

⌐ ╘╢ ◄Ⱡꜟ◑כ─ ⅜ 76%⌐ ≢fi♦כ▼►☻⁹╢™≡⇔

│68%⁸ⱳꜟ♩●ꜟ≢│58%⌐ ⇔⁸∆≢⌐▬♃ꜞ▪⁸♪▬♠⁸▬◑ꜞ☻⁸

☻Ɑ▬fi⌐⅔™≡╙ ◄Ⱡꜟ◑כ─ ⅜40% ⌐ ⇔≡⁸ ─

╩ ∫≡™╢⁹VRE─ ╙ ≢20%⌐ ⇔≡™╢⅜⁸♪▬♠

≢│30%╩ ⅎ≡⅔╡⁸▬◑ꜞ☻╛☻Ɑ▬fi╙30% ↄ⌐⌂∫≡™╢⁹

⁸ ─ ⅜70% ↄ⌐ ∆╢ⱨꜝfi☻≢│ ◄Ⱡꜟ◑כ─ │

20% ≤ ≤ ∂꜠ⱬꜟ≢⁸VRE ╙10%⌐ ╕╡≢№╢⁹Ᵽ▬○

ⱴ☻ ─ ⅜ ™ ≤⇔≡│⁸♦fiⱴ12%≢☻ꜞ◑▬17%⁸≢◒כ

                                                   
10 Agora Energiewende ΓThe European Power Sector in 2020Δ 

https://www.agora -energiewende.de/en/ 

https://www.agora-energiewende.de/en/
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∞⅜⁸ ⌐№╡⁸2030 ⌐ ↑√EU (RED II)≢│⁸Ᵽ▬○

ⱴ☻─ ─ ⅜╟╡ ⇔ↄ⌂∫≡⅝≡™╢⁹ 

⌐ ⅎ≡ ╛ ─ ⅜↓─10 ≢ ⌐ ╪∞

≢│⁸2020 ⌐│ ⌐ ╘╢ ─ ⅜6.1%⁸

⅜3.4%≢VRE ⅜∆≢⌐9.5%⌐ ⇔≡™╢11⁹ ╙ ╘√

◄Ⱡꜟ◑כ─ ⌐ ∆╢ │28.5%⌐ ∆╢⁹↓─

─ │∆≢⌐ ╩ ∫≡™╢⁹ 

 

3: ⅔╟┘ ה ─ ⌐ ╘╢ ◄Ⱡꜟ◑כ

─ ─ (2020 ) 

 

Agora Energiewende, China Energy Potal, ⌂≥─

I╡╟♃כ♦ SEP  

 

( )   

─ ≢│2015 ⁸ ⅜ ≤⌂∫≡

⅔╡⁸2018 ⌐ ꜠ⱬꜟ─ ⅜ ⇔√⌐╙ ╦╠∏⁸↕╠⌐

⅜ ╪≢™╢⁹∆≢⌐ ⅜⁸ ─ ─ ─3

                                                   
11 China Energy Portal https://chinaenergyportal.org/en/   

https://chinaenergyportal.org/en/
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─1 ↄ╩ ╘⁸ 3,000 kW(30GW)╩ ≢ ⇔≡ ≢

╙ 1 ≢№╢⁹∕─ ⁸2019 ╕≢⌐ │ ≢2

kW(205GW)╩ ⅎ⁸ ⌂ 1 ≤⌂∫≡™╢( 4)⁹ ─

⌐≈™≡│⁸ (SEIA)⅛╠─ ≢│⁸2019

⌐│7,700 kWΐ(77GW)⌐⌂╡⁸ 2 ≤⌂∫≡™╢12( IRENA

│≢♃כ♦─ 6,000 kW≢ 3 )⁹↓╣⌐ ⅜ 6,200 kW≢

⅝ 3 (IRENA─♦כ♃≢│ )≤⌂∫≡™╢⁹♪▬♠│⁸2014

╕≢ 1 ─ ∞∫√⅜⁸2019 ≢│ 4,900 kW(49GW)

≢ 4 ≢№╢⁹ ⁸ ⅜1,000 kW(10GW)╩ ⅎ╢ ⅜10

◌ ( │8◌ )№╡⁸ ⇔≡™╢▬fi♪⅜ 3,500 kW⁸▬♃

ꜞ▪⅜ 2,000 kW⁸○כ☻♩ꜞ▪⅜ 1,600 kW⁸ ⅜ 1,300

kW⁸ⱨꜝfi☻⅜ 1,100 kW⁸ ⅜1,100 kW≤⌂∫≡™╢⁹

≢ ⅜200 kW(2GW)╩ ⅎ╢ │26◌ ( │21◌ )

⌐ ╢⁹∕─ ⌐│ ▪☺▪≢ ∆╢ⱬ♩♫ⱶ( 570 kW)⁸

≢─ ─○ꜝfi♄( 670 kW)╛►◒ꜝ▬♫(590 kW)╙ ╕╣≡

™╢⁹↕╠⌐⁸100 (1GW)╩ ⅎ╢ │2018 ⌐│30◌ ∞∫√⅜⁸

2019 ⌐│37◌ ┼≤ ⌐ ⇔≡™╢⁹ 

≢╖╢≤ │ ⌐ ⅝ ⅝ 600 kW(6GW)╩2019

⌐ ⌐ ⇔√⅜⁸∕╣⌐ ⇔≡ │∕─ ─ 1,300 kW⁸▬fi

♪│ 800 kW╩ ⌐ ⇔≡™╢( 5)⁹ ≢ 100 kW

─ ╩ ⇔≡™╢ │14◌ №╢⅜⁸∕─℮∟4◌ ( ⁸

▬fi♪⁸ ⁸ⱬ♩♫ⱶ⁸ ⁸ )⅜▪☺▪≢№╢⁹⌂⅔⁸ √

╡─ ⅜▪ꜞ♩☻כ○⁸│≢ 1 ≢600W/ ╩∆≢⌐ ⇔≡

™╢⁹ │♪▬♠⌐ ← 3 ≢ √╡500W╩∆≢⌐ ⇔

≡™╢⁹ 

4 ─ ─ ─♩꜠fi♪ 

                                                   
1212 SEIA ΓU.S. Solar Market InsightΔ https://www.seia.org/us -solar -market- insight   

https://www.seia.org/us-solar-market-insight
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IRENA♦כ♃ ╟╡I SEP  

 

5: ─ ─ (2019 )♩♇ⱪ10 

 

: IRENA I╡╟♃כ♦ SEP  
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( )   

│2010 ⌐│ ─ ─ (♪▬♠╛☻Ɑ▬fi⌂≥)╛

⅜ ⇔≡™√⅜⁸2010 │ ⅜ ╩ ⇔≡⅔

╡⁸ ( ⁸ⱨꜝfi☻⁸▬♃ꜞ▪⁸♩ꜟ◖⁸☻►▼כ♦fi⁸ⱳכ

ꜝfi♪⌂≥)╛ ─ (▬fi♪⁸Ⱪꜝ☺ꜟ⌂≥)≢╙ ⅜ ╪≢™╢⁹

≢─ ─ │2014 ⁸20GW╩ ⅎ≡⅔╡⁸2019

─ │ 26GW∞∫√⁹ ─ ─

60GW─ 4 ╩ ⅜ ╘≡⅔╡⁸ ≢─ 0.27GW─

⌐100 ↄ⌐ ∆╢⁹ │2019 ⌐│ ⅜ 210GW≤

⅜200GW─ ╩ ⅎ≡™╢⁹™╕╛ │ ─ ─

Ɽ♇꜡כꜜ⁸╡№≢ ≢─ 205GW╩ ╡⁸

─ 3.9GW─50 ⌐ ⇔≡™╢( 6)⁹2019 ─

≢ │ ─ ─ 10%⌐ ⇔≡⅔╡⁸2019 ─

⌐╟╢ │406TWh≢ ─ ─5.5%

⌐ ⇔≡™╢13⁹ ≢│ ◄Ⱡꜟ◑כ⌐╟╢ ⅜2019

⌐ ─26.4%⌐ ⇔⁸∕─ ≢ │⁸ ╛

⌐ ← ─ ≤⇔≡─ ╩ ╘≡⁸ ─

─ 4.8%╩ ⅎ≡™╢⁹ 

─ ⅜ ─ ≢│ 9GW⅜1 ⌐

↕╣⁸2019 ⌐│ ─ ⅜105GW≤100GW─ ⌐ ⇔

√14⁹ ≢│2012 ⌐ ⅜13GW╩ ⅎ√⅜⁸ ─

⌐╟╡2013 ⌐│ 1GW╕≢ ⅜ ⇔√⁹∕─ ⁸ ⇔≡2015

│ ⌂ ⌐⌂∫≡™╢⁹ 41 ≢ ⅜∆≢⌐ ↕

╣≡⅔╡⁸ ╙ ⅜ ╪≢™╢♥◐◘☻ ≢│2019 ─1 ≢ 4GW

⅜ ↕╣√⁹ ≢│ ⌂≥⅜ ◄Ⱡꜟ◑כ─ ╩ ∆

                                                   
13 China Energy Portal Γ2019 electricity & other energy statistics (preliminary)Δ 

https://chinaenergyportal.org/en/   
14 AWEA Blog 

https://www.aweablog.org/put -books-final -2019-numbers-show-wind-power-rise/   

https://chinaenergyportal.org/en/
https://www.aweablog.org/put-books-final-2019-numbers-show-wind-power-rise/
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╢ (PPA)⅜ ╪⌐ ┌╣≡⅔╡⁸2019 ⌐│ 9GW ─ ⅜ ┌╣

≡™╢⁹ │ ─ ─2% ╩ ╘╢╕≢⌐⌂∫

≡™╢⁹ 

↕╣≡™╢ ⌐≈™≡│⁸2019 ⌐5.6GW⅜

≢ ↕╣⁸ ≢│ 28GW⌐ ⇔≡™╢≤ ↕╣╢

( ─ 4%)⁹ 7⌐ ∆ ╡▬◑ꜞ☻≢│ ─ ⅜

╩ ⌐ ╖⁸ 24GW─℮∟ ⅜ 1 ─10GW

↕╣≡™╢( ─ 35%)⁹2019 ⌐│ ≢ GW⅜ ⌐

↕╣▬◑ꜞ☻╩ ™≡ ─ ─ ⌐⌂∫≡™╢⁹ ≢

│▬◑ꜞ☻≢ 1.8GW─ ⅜ ⌐ ↕╣ 2 ⌐⌂╡⁸ 3

│♪▬♠─ 1.1GW∞∫√⁹ ≢╙⁸ ▪☿☻ ─

─ │2019 ≢ 14GW №╡15⁸2018 12 ⌐│₈ ◄Ⱡ

₉⅜ ↕╣⁸ ꜟכꜟ─ ⅜ ╪≢⁸ ─

─ ⅜ ╕∫≡™╢16⁹ ┼─ ╛ ₁⌂▬fiⱨꜝ─

⌐ ↑≡ ╩ ╡ ↄ ⌐│ ↄ─ ⌂ ╙№

╢⅜⁸ ⅜ ∆╢ ⌐⅔™≡2020 ⌐ ⱦ

☺ꜛfi⅜ ↕╣2040 ╕≢─ ™ ⌂≥⅜ ↕╣√17⁹ 

⁸ ─ │ 0.27GW⁸ │3.9GW≢╟℮╛ↄ

4GW⌐ ≠™√ ≢№╢⁹ ⌐ ╘╢ ─ ╙

─1% ≤╕∞╕∞ ⌐ ↕™ ≢№╢⁹∕╣⌐ ⇔≡⁸FIT

─ │ 1,000 kW(2019 9 ⁸ ╩ ╗) ↄ⌐ ⇔⁸

▪☿☻ⱷfi♩⅜ ⅝ ─ⱪ꜡☺▼◒♩⅜ 30GW (2020 12 ⁸

JWPA ═)№╡⁸ ─ ─ ⅜ ≢╙ ↕╣≡™╢⁹

┼─ ╖─ ─ │∆≢⌐4GW╩ ⅎ≡⅔╡⁸

                                                   
15 ₈2019 ─ ─ ₉ http://log.jwpa.jp/content/

0000289708.html  
16 ◄Ⱡꜟ◑כ ₈ ₉https://www.enecho.meti.go.jp/catego ry/savin

g_and_new/saiene/yojo_furyoku/index.html   
17 ─ ⌐ ↑√ ₈ ⱦ☺ꜛfi₉https://www.meti.g

o.jp/shingikai/energy_environment/yojo_furyoku/index.html  

http://log.jwpa.jp/content/0000289708.html
http://log.jwpa.jp/content/0000289708.html
https://www.enecho.meti.go.jp/category/saving_and_new/saiene/yojo_furyoku/index.html
https://www.enecho.meti.go.jp/category/saving_and_new/saiene/yojo_furyoku/index.html
https://www.meti.go.jp/shingikai/energy_environment/yojo_furyoku/index.html
https://www.meti.go.jp/shingikai/energy_environment/yojo_furyoku/index.html
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ה╖ ╖≢│ 15GW⌐ ⇔≡™╢⁹↓╣⌐ ⇔≡ ─◄Ⱡ
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