
1

ALPS

ATENA)

(

2050
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/

GX



2
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(1)

21 ₈ ─ ≤ ₉ 2022 5

ÅALPS ─ ≤⇔≡ ∆╢ ⅜2021 4 ⌐ ⁹2022 7
⌐│ ⅛╠ ↕╣⁸ 8 ⅛╠ ♩fiⱠꜟ ─ ╩ ⁹

2023 ⌐ ╩ ∆╢ ⁹
Å ♦Ⱪꜞ─ ╡ ⇔│2022 ╩ ⇔≡™√⅜⁸ ∆╢꜡Ⱳ♇♩
─ⱶכ▪ ╛ ─ ⇔ ⅜ ⌂↓≤⅛╠ ↕╣⁸2023 ╩
∆↓≤≤⌂∫√⁹
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(1)

18 ₈ ≤ ≤ ₉ 2022 5

Å ∆╢ ⁹
Å ─ ⌐╟╢⁸ ⌂ꜟ◌כ꜡│ ⌐⌂∫√≤─ ╙⁹
Å ─ ≢⁸ ⁸ ⌐ ∆╢ ⅜ ⁹

θϓϥ ʺ τ ᾉ▀τνΜοΣ▲ΜΰϘβˢ ԁᵕ ˣ

˵ ᾉ▀Ϭả βϥ χᶤ›ψᾚμοΦοΜϥʻ
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14.3
12.0

17.7
21.3 

19.7
22.3

3.2
4.7
4.5 
3.9 
4.0
4.1

57.7
64.3

64.3
66.7 
71.0

70.7

68.7
67.9

72.2 
76.3 

80.7
83.8

28.0
23.7

18.0
12.0 

9.3
7.0

28.1
27.5

23.3 
19.8 

15.3
12.1

0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

Ῥ
2013 ₴
2014 ₴
2015 ₴
2017 ₴
2019 ₴
2021 ₴

Ῥ ̊Ẇ
2013 ₴
2014 ₴
2015 ₴
2017 ₴
2019 ₴
2021 ₴

Ῥ

Њ

᷂

Њ

Ῥ



5

(1)
2:

Å ⁸ ≢⁸₈ ₉╩ ⁸
⁸ ⁸ ⁸ ⁸ ⁹

Å2020 3 ⁸ ≢─ ⅜ ╪≢™╢⁹
Å2022 ⌐│⁸ ─ ⅜ ⁹

₈ ( ₉ 2022
⌐ ≠⅝

ₒ 2 ₓ 

2011 4  

─ ⅜  

2013 8  

─ ⇔⅜  

2020 3  

─  

 
  

 

 

 

 

 

ⱶ₈כ♅ ─ ⇔⌐≈
™≡₉ 2013 ⁸ 11 2

ⱶ₈כ♅ ⌐⅔↑╢ ≤ ⌐ ↑≡₉(2022
⌐ ≠⅝

─ ⌐⅔↑╢ ⌂ ─
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(1)
: ATENA)

Å ⌐╟╢ ⅛≈ ⌂ ─ ╩ ↕∑≡™ↄ√╘
⌐⁸ ─ ╩☻כ♁ꜞה ⌐ ⇔⁸ ≤╙ ╩
™⌂⅜╠⁸ №╢ ╩ ⇔⁸ ─ ┼─ ╩ ∆
≤⇔≡⁸2018 ⌐ ◄Ⱡꜟ◑כ ATENA)⅜ ⁹

ATENAⱨ◊כꜝⱶ2021 ◄Ⱡꜟ◑כ ₈ ⌐ ↑√ATENA─ ≤ ₉ 2021
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(1)
: ATENA)

Å↓╣╕≢⌐ ⌂ ⌐ ↑√ ⌐ ∆╢ ╛⁸ ≤─
⌂ ╩ ⁹

33 ₈ ─ ⌂ ⌐ ↑√ ─ ─ ≤◖Ⱶꜙ♬◔כ◦ꜛfi ₉ 2022
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(1)
:

Å 2 4 ⅛╠ ↕╣√ ⁹
Å∕╣╕≢⌐№∫√ ⅜ ╩ ∆╢≤™℮ ╩ ∫≡™╢
↓≤⅜ ≢⁸ ─⅔ ⅝ ⌐ ╢ ⅜№╢⁸ ╩ ╕ⅎ⁸
⅜ ╠ ─ ╩ ∆╢ ╩ ∆╢√╘─ ⌂≥⅜ ╦╣√⁹

ⱱכⱶⱭכ☺╟╡

1

2

3

PI

4

─ ─ ™ ─ ⱨ꜡כ
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(1)
:

Å 4 9 ⁸ ⌐⅔™≡⁸ ≤─ ╩ ╕ⅎ√
⌐ ╢ ─ ╘ ⌐≈™≡ ⅜ ↕╣√⁹

37 ₈ ≤─ ╩ ╕ⅎ√ ⌐ ╢ ─ ╘ ₉

≤─ ⌐⅔™≡⁸ ⅛╠ ↕╣√
≢⅝╢∞↑ ™ ≢─ ╛ ─
─ ⌐⅔↑╢₈ ─ ╘ ₉⌐ ∆╢ ┘

⌐⅔↑╢ ╛ ─ ⌐╟╢
│ ─ ─ ╩

╛ ●▬♪─ ─

⌐ ∆╢
₈≢⅝╢∞↑ ™ ≢─ ╛ ─ ₉

ᵑ ┘ ─
Å ⌐⅔↑╢ ⅛╠─ ⅜ ≤ ≤
⌂∫≡™╢⅛╩ ≢ ⇔√ ≢⁸ ⌐ ∂≡ ∆
╢⁹

Å ⅛╠ ╛ ●▬♪⅜ ≤ ⅜№∫√ │⁸
⌐⅔™≡ ╩ ⇔ ≤ ╩ ╢⁹

ᵒ ─ ─
Å↓╣╕≢│⁸ⱥ▪ꜞfi◓≢ ─ ╩2 ∫√ ≢

╩ ⇔≡™╢⅜⁸ ⌂ ⅜№╢⌂≥ ⌐ ╩
℮↓≤⅜ ⌂ ⌐≈™≡│⁸ⱥ▪ꜞfi◓ ⌐ ╦╠∏⁸
⌐ ╩ ∆╢⁹

Å ⁸ ⌐ ╩ ∆╢ ⌐≈™≡│⁸≢⅝╢ ╡ ╡⅜
⌂ↄ⌂╢╟℮⁸ ─ ╩ ∆╢√╘─ ╩
ↄ ∆╢⁹

Å │ ≤⇔≡ ─ ≢ ℮⅜⁸ ─ ╩ √
≢⁸ ⅜ ≢⅝⌂™ ≢╙⁸ ╩ ∆╢↓≤╩
≤∆╢⁹

ᵓ ⌐╟╢ ─
Å ה ─Ɫ◙כ♪ ⌐⅔™≡│⁸ ⌐ ∆╢≤ ⇔√

─ ╩ⱨ꜡כ ⌐╟╡ ∆╢≤≤╙⌐⁸ ─
≤⌂╢ ⅜♃כ♦ ─≥↓⅛⌐ ╦╣≡™╢─⅛ ∆╢
⌂≥⁸ ⌐ ∆╢ ╩ ⌐ ⇔√ ╩ ╘╢↓≤≤
∆╢⁹

Å ⌐⁸ ⅜ ♃כ♦⌂√ ⌐ ≠⅝⁸ ╩ │ ⇔
√ ⌐│⁸ ה ╩ ⌐⇔√ ≢⁸ ─ ─
┘∕─ ⌐≈™≡ ⌂ ╩ ╘╢↓≤≤∆╢⁹

₈ ─ ⌐⅔↑╢₈ ─ ╘ ₉⌐ ∆╢ ┘
Å ⅜ ⌐ ╩ ∆╢ ⌐≈™≡│⁸
╛ ╩ ≢ ∆╢⁹

Å ⌐⁸ ╩ ∆╢↓≤⌂≥⌐╟╡ ─ ⌐ ╩
ⅎ╢╙─⌐≈™≡│⁸≢⅝╢ ╡ ╡⅜⌂ↄ⌂╢╟℮⁸
⌐ ╩ ⇔⁸ ─ ≤⌂╢╟℮ ∆╢⁹

₈ ⌐⅔↑╢ ╛ ─ ⌐╟╢ ₉
Å ⌐≈™≡│⁸ ─ ─ ⅛╠⁸↓╣╕≢≥⅔╡

≢ ∆╢↓≤≤⇔⁸ ─ ╩ ∆╢↓≤⌂ↄ
⌐ ⇔ ╩ ⇔≡™ↄ⁹

Å╕√⁸ ⌐⅔↑╢ ⅛╠─ ⅜ ≤
≤⌂∫≡™╢⅛╩ ≢ ⇔√ ≢⁸ ⌐ ∂ ∆
╢⁹
₈ │ ─ ─ ─ ₉
Å ⅛╠ ─ ⅜№∫√ ⌐│⁸ ≢─ ─

≤⌂╢ ╩ ∆╢√╘⁸ ─№╢ ╩
╕ⅎ≡⁸ ⌐ ∂≡ ⌐╟╢ ─
╩ ↑╢⁹

₈ ╛ ●▬♪─ ─ ₉
Å ( ᵑ─ ⌐ ⅎ⁸ ╩ ╕ⅎ√ ─ ╩

╢⁹
Å⌂⅔⁸ 52 2 1 15 ⌐⅔
™≡⁸ ┘ ⅛╠ ה ╩ ⇔ ↔
≤⌐ ∆╢↓≤⁸╕√⁸ ⅛╠─ ה │ATENA⅛╠
∆╢↓≤ ─ ╘ ⅜ ↕╣⁸ ⁸ATENA⅛╠

╩ ∫≡™╢⁹
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(1)
:

Å ┼─ ╩ ╘⁸ ─ ╩ ∆╢√╘─ ╛⁸ ⅜
⅜ ⇔√ ≢╙ ─ ╩ ∆╢√╘─ ⅜ ╘╠╣≡™╢⁹
Å ⌂ ─ ─♥꜡ꜞ☼ⱶ⌐ ⅎ≡⁸ ─ ╩ ∆╢
√╘─ ╩ ∆╢ ─ ╙ ╘╠╣≡™╢⁹

≢ ╘╠╣╢ ⌂

┼─ ( ─ ┼─ ה ─

♥꜡ꜞ☼ⱶ┼─

₈ ◖fi☿fi◘☻₉(2021

₈ ─ ₉⌐ ≠⅝

╛ ┼─
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(1)
:

Å ─ ─√╘⁸ ₁⌂ ⅜ ⌐ ╡ ╪≢™╢⁹

（出典）原子力機構

⌐ ∆╢ ─ ⌂

─ ⌐⅔↑╢ ─ ─ ⁸
⌐ ⇔√ ⅜◖fi◒ꜞכ♩╩ ∆╢ ⁸
─ ─

─√╘─ ╩ ∆╢√╘⁸
≢╙ ⇔⌐ↄ™ ─

ה

─ ╛ ⌐ ∆╢ ⁸ ─
┼─ ≤∕─ ⌐ ∆╢ ⁸ ⌐╟╢

─ ⁸ ─ ה ─ ⁸ fi◖ה
♩כꜞ◒ ⌐╟╢ ─ ⁸☿◦►ⱶ ─
─ ⌐ ∆╢ ─

⌐⅔↑╢ ⌐╟╢ ─
╛ ⌐ ↕╣╢ ⌐╟╢ ╛ ┼

─ ─
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(1)
:

Å₈ ⱪꜝ♇♩ⱨ◊כⱶ₉─ ⁸ ╩ ⌐⁸ ─ ╛
⁸∕─ ≤ ╩ ∆╢↓≤⁸╕√⁸↓╣╠╩ ⌐ ∆╢ ≤
∆╢↓≤╩ ≤⇔√⁸ (Severe Accident) Ⱪ☼╩2019▬◌כ▪ ⌐ ⁹
Å ≤ ⇔⁸ ⌐ ∆╢ ⱪ꜡☺▼◒♩⅜ ⁹

32 ₈ ⱪ
ꜝ♇♩ⱨ◊כⱶ⌐ ∆╢ ⌐ ∆╢

☼Ⱪ▬◌כ▪ ─ ₉ 2020

≤─ⱪ꜡☺▼◒♩─ OECD/NEA⌐╟╢ⱪ꜡☺▼◒♩ⱪꜝ♇♩ⱨ◊כⱶ⌐ ∆╢

PreADES(Preparatory Study of Analysis of Fuel Debris)
2017 7 2020 12

ARC- F (Analysis of Information from Reactor Buildings and 
Containment Vessels of Fukushima Daiichi Nuclear Power Station)
2019 1 2021 12

(Fukushima Daiichi Nuclear Power Station Accident Information 
Collection and Evaluation)
(2022 7 2026 7

OECD/NEA HP╩ ⌐

¸ ⌐ ∆╢ (ⱪꜝ♇♩ⱨ◊כⱶ ─
⌂ ⅎ⌐ ≠⅝⁸ ⌐ ∆╢ ─

≤ ╩ ╢═ↄ⁸ ⁸ⱷ⁸כ◌כ
⅛╠ ∆╢ ⱪꜝ♇♩ⱨ◊כⱶ

╩ 29 ⌐ ∟ →√
¸ ⱪꜝ♇♩ⱨ◊כⱶ⌐⅔™≡⁸ ─ ≤

⌂≥╩ ⌐ ⇔⁸ ⌐≈⌂→╠╣╢
☼Ⱪ▬◌כ▪ ╩⁸

⁸ⱷכ◌כ ⁸ ⁸ ⁸
⁸ ( ⁸ ⁸ ─

≢ ⇔√
¸ Ⱪ☼│⁸◄Ⱡ▬◌כ▪ 30⁸31
₈ ⌐ ≢⅝╢ ─ ₉
╩ ⇔⁸ ≤ ⱪ꜡◓ꜝⱶ╩ ⇔√
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(1)
:

Å 30 10 ⌐⁸ ─ ₈
─ ⇔⌐≈™≡₉╩ ⁹

Å ─ ⇔│ ╦╣∏⁸ ⅛≈ ⌂ ┼─ ─ ⁸
┼─ ⌐ ╢ ─ ⁸ ─ ─ ≤™∫√
⌐ ⌐ ⇔≈≈⁸ ⅝ ⅝ ╩ ℮↓≤≤↕╣√⁹

38 ₈ ─ ⇔⌐≈™≡ ₉ 2018

ˋ ˌ
ˍ

⌐⅔↑╢ ─



14

(2)
2050

Å2021 ─COP26⌐≡⁸₈ ╩1.5ϴ⌐ ∆╢√╘─ ╩ ∆╢↓≤╩
₉∆╢↓≤⅜ ↕╣√⁹

↕╣√ ┘

（出典）環境省「1.5℃特別報告書の要点【2020年3月】（2020年）、「1.5℃特別報告書 SPM 環境省による仮訳
【2019年8月】」（2019年）に基づき作成
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(2)
2050

1.5ϴ ⌐⅔↑╢ ─

Å ⌐ ∆╢ ⱤⱠꜟ IPCC ≢│⁸ ─ ⅜1.5ϴ╩ ⅝
ↄ ⅎ⌂™√╘⌐│⁸ ─ ─CO2─ ⅜⁸2050 ⌐♀
꜡⌐ ∆╢↓≤⅜ ≤─ ⇔⅜ ↕╣≡™╢⁹
Å ⅜ ╘⁸150╩ ⅎ╢ ₁⅜⁸ ꜟꜝ♩כꜙ♬Ⱳfiכ◌─≢╕┌ ╩

⁹
ꜟꜝ♩כꜙ♬Ⱳfiכ◌₃ CO2●☻ ⅜ ⌐♀꜡⁹
כꜞⱲfiⱨכ◌ CO2●☻╩ ⇔⌂™⁹

♩כꜙ◦כⱣכ○₃ ≤∆╢ ╩ ⌐ ⅎ╢↓≤

（出典）環境省「1.5℃特別報告書の要点【2020年3月】（2020年）、「1.5℃特別報告書 SPM 環境省による仮訳
【2019年8月】」（2019年）に基づき作成
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(2)
2050

≥ꜟꜝ♩כꜙ♬Ⱳfiכ◌ ─ 2020

│⁸2022 3 ─ ⌐⅔™≡⁸ ╩ ∆╢ ╩ ≤⇔≡ →√ ⅜ ⁹
21 ◄Ⱡꜟ◑כ ☻●ה 3 ◄Ⱡꜟ◑כ ₈ ─

≤ ⌐≈™≡₉ 2021 

Å◌כⱲfi♬ꜙכ♩ꜝꜟ╩ ⇔⁸◄Ⱡꜟ◑כ ╩ ∆╢ ≤⇔≡
╩ ⌐╙ ⇔≡™ↄ ─ ⅜ ⁹



17

(2)
2050

Å2020 ⁸ ⅜2050 ╩ꜟꜝ♩כꜙ♬Ⱳfiכ◌ ∆↓≤╩
Å2021 4 ⁸2050 ≥ꜟꜝ♩כꜙ♬Ⱳfiכ◌ ≢ ⌂2030 ─ √⌂

2030 ⌐2013 46% ╩

15 ╝⅛╡₈◄Ⱡꜟ◑כ╩≤╡╕ↄ ≤ ─ ₉ 2022 4 )
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(2)
2050

Å◌כⱲfi♬ꜙכ♩ꜝꜟ╩ ⇔⁸◄Ⱡꜟ◑כ ╩ ∆╢ ≤⇔≡
╩ ⌐╙ ⇔≡™ↄ ─ ⅜ ⁹

( 1 )

Ḳ2050
2030

2040

Ḳ2050
2022 2 6

8

Ḳ2050
2050 25Ṿ

ṕ2020 14.5 ṾṖ

( 2 )

Ḳ2045
2022 3 Ễ

2023 4 2023 4

Ḳ2060
IEA 2060

15Ṿ ṕ2020
5ṾṖ

Ḳ2060

Ḳ2022 3 

ẑ

╩╘←╢ ─ ⌂ ⅝
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(2)
2050

Å2022 7 ⁸ ┘ ≢⁸ ╩ ⌂ ≤⇔≡EU♃
◒♁ⱡⱵכ⌐ ╘╢ ╩ ⁹

≤⌂╢ ⅜ √∆═⅝

ü ⌂ ╩ ⅝ ↓↕⌂™≤™℮ ─ ⁸ ⌂ ה
╩ ╗ ⌐ ℮

ü ⁸ ╩│∂╘≤⇔√EU─
ü ─ ⌂ ╩ ∆╢
ü 2050 ╕≢⌐ ꜠ⱬꜟ─ ─ ╩ ∆╢ ⌂

╩ ∆╢
ü ≤ ⌐ ⌂ ⅜ ⌐ ≢⅝╢
╖╩ ∆ ⌂≥

βEU♃◒♁ⱡⱵ⁸│≥כ ⌂ ╩ ⇔⁸∕─ ⅜ √∆═⅝ ╩EU ─
≤⇔≡ ╘╢╙─⁹ ⅜⌂™⌐╙⅛⅛╦╠∏₈ ⌐ ⇔™₉▬ⱷכ☺╩ ∟ ∆
┼─ ╩ ⅞⁸ ╩ ⌐ ⌂ ⌐ ⅛╦∑╢↓≤╩ ≤∆╢⁹
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(2)

Å2021 10 ⁸₈ ₉⅜ ⁹

₈ ─ ₉ 202110 )



21

(2)

Å2030 Ⱶ♇◒☻─ ⌂ ⇔≤⇔≡⁸ │20 22%≤ ↕╣√⁹

◄Ⱡꜟ◑כ ₈ 6 ◄Ⱡꜟ◑כ ─ ₉ 2021 11
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(3)

Å꜡ ◦▪⌐╟╢►◒ꜝ▬♫ ╩ ≤⇔≡⁸◄Ⱡꜟ◑כ ⅜ ─
⌐

2 ₈ ─◄Ⱡꜟ◑כ─ ─ ₉
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(3)
/

Å2022 3 ⁸ ⌐ ∆╢ ─ ╩ ↑⁸ └∫ ⅜
┘ ≢ ⁹

Å ⌂ ╛ ⌐ ℮ ─ ⌂ ╛⁸LNG ╩│∂╘≤∆╢
─ ⁸ ◄Ⱡꜟ◑כ─ ⅜ ⁹

2
₈ ─◄Ⱡꜟ◑כ─ ─ ₉

β ─ │3% ─┬╣⅜№╢↓≤⅛╠⁸ ⌐│ 3%⅜ ≤↕╣≡™╢⁹
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(3)
/

Å꜡ ◦▪⌐╟╢►◒ꜝ▬♫ ╩ ⌐⁸ ⁸ ●☻ ─ ⅜

S&P Global Platts β 52 ☻●ה
4 7 20

6 ₈₈ ⌐ ∆╢
ⅎ ₉⌐≈™≡₉ 2022
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(3)
/

Å ◄Ⱡꜟ◑כ⅜ ⌐╙⁸ ≢╙ ⁹
Å ─№╢ ◄Ⱡꜟ◑כ│ ─ ⅜ ∂╢√╘⁸
─√╘⌐ ∂╢◖☻♩╙ ⇔√ ◖☻♩⅜ ↄ⌂╢≤↕╣≡™╢⁹

15 ╝⅛╡₈◄
Ⱡꜟ◑כ╩≤╡╕ↄ ≤ ─ ₉ 2022

4 )

56%

◄Ⱡ
69%

24%

─◄Ⱡꜟ◑כⱵ♇◒☻

48 ◄Ⱡꜟ◑כ ◄Ⱡꜟ◑כ ₈ ◖☻♩ ⌐≈™≡₉(2021 ⌐ ≠⅝
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(3)

Å2021 10 ⁸₈ 6 ◄Ⱡꜟ◑כ ₉⅜

◄Ⱡꜟ◑כ ₈ 6 ◄Ⱡꜟ◑כ ─ ₉ 2021 11
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(3)
GX

Å2022 8 ⌐ ↕╣√ 2 GX ⌐⅔™≡⁸ ⌐≈™≡ ╩
≤∆╢ ⅜ ↕╣√⁹

2 ₈ ─◄Ⱡꜟ◑כ─ ─ ₉
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(4)

Å ≢ ⁸ⱴ▬◒꜡ ⁸ ●☻ ─ ⅜ ⇔≡⅔╡⁸
NEI( ◄Ⱡꜟ◑כ ⌐╟╣┌⁸↓╣╠ │⁸2050 ─ ⌐
⅔™≡⁸ ≢25% ╩ ╘╢ ⅜№╢≤ ⁹

35 ◄Ⱡꜟ◑כ ₈ 5 ₉ 2022
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(4)

Å ⁸17 ⅜ ╩ ↑⁸℮∟10 ⅜ ⇔≡™╢⁹
Å 3 │ ─40 ⁹
Å 2 GX ≢│⁸ ─10 ─ ⌐ ⅎ⁸ ─7 ─

⌐ ↑⁸ ⅜ ⌐ ∫≡ ╩∆╢⁸≤ ⅜ ⁹

◄Ⱡꜟ◑כ HP╟╡
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(4)

Å ⁸20 ⅜◘ⱪꜝ▬♅▼כfi ⁹
Å2018 ⅛╠∞↑≢╙15 ⅜ ⁹
Å ה ╛ ⌐⅛⅛╦╢ ≢│ ⅜ ⇔≡⅔╡⁸ ╙ ⇔⅜

≢№╢↓≤⅛╠⁸ ↄ─ ⅜ ─ ⅝⌐ ╩ ™≡™╢⁹

₈ ◘ⱪꜝ▬♅▼כfi─ ה ⌐ ↑√ ⌐≈™≡₉(2022

◘ⱪꜝ▬♅▼כfi ⇔√
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(4)

Å ⅜ ↕╣≡ ⁸ ─ ◄Ⱡꜟ◑כ☿◐ꜙꜞ♥▫╛
⌂≥ ╩ ⌐ ≢⅝╢ ╖⅜ ↕╣≡⅔╠∏⁸ ⇔∏╠

™ ≤⌂∫≡™╢⁸≤─ ⅜№╢⁹
ÅⱣ♇◒◄fi♪ ⌐ ∆╢ ⌂≥╙ ™⁸ ↄ─ ⅜⁸₈ ⌂

─ ₉╩ ≡⌂™╕╕⁸ ╩ ⅎ√ ⌐ ╖ ╣⌂™ ≤⌂∫
≡™╢≤─ ╙№╢⁹

₈ ◘ⱪꜝ▬♅▼כfi─ ה ⌐ ↑√ ⌐≈™≡₉(2022
30 ◄Ⱡꜟ◑כ ☻●ה ₈ ─ ( ₉ 2022

¸2016 4 1 ⁸ ⅜ ↕╣╕⇔√⅜⁸
─ ◄Ⱡꜟ◑כ☿◐ꜙꜞ♥▫╛ ⌂≥ ╩

⌐ ≢⅝╢ ╖⅜⁸╕∞№╡╕∑╪⁹
¸ ∆╢ ─ ≢│⁸ ─ ╛

┼─ ⅜ ⅝ↄ⁸ ─ ⌐ ╩ ∆╢ⱪ꜡
☺▼◒♩│ ↕╣╢ ⅜ ╠╣╕∆⁹

¸∕─√╘⁸ ─ ⁸ ≢│⁸ ─
╩ ≢⅝╢ ╩ ⇔⁸◖☻♩ ╩ ⌐∆
╢↓≤⌐╟∫≡⁸ ─ ╩ ™∞╡⁸
╩ ⇔√╡∆╢ ⅜ ↕╣≡™╕∆⁹

¸ ↕╣√ ≢│⁸ ─ ╩
⌐ ≢⅝╢ ╖⅜ ™≤⁸ ╩ ≤⇔≡ ≢
⅝⌂ↄ⌂╢ ⅜№╡╕∆⁹

¸ ≢│ ⁸ ─ │№╡╕
∑╪⁹

₈ ◘ⱪꜝ▬♅▼כfi─ ה ⌐
↑√ ⌐≈™≡₉

┼─ ╩ ∆╢ ─

◄Ⱡꜟ◑כ ₈ ─ ₉
(▬ⱷכ☺

─ ⌂ ⌐ ↑√ ─

¸ ↄ─ ⅜⁸₈ ⌂ ─ ₉╩ ≡⌂™╕
╕⁸ ╩ ⅎ√ ╛ ⌐ ╖ ╣⌂™
⅜ ⅝⁸ ─ ≤⇔≡─ │ ⌐ ⇔≡™╢─
≢│⌂™⅛⁹

ќ ⅜ ┼─ ╩ ╖ ∆ ≢⁸ ⌐ ╘≡™╢─│
₈ ─ ⸗♦ꜟ─ ₉⌐ ∆╢ ⌐☼כ♬─⧵⁹
⇔⁸ ⅝⌂ ╩ ∆═ↄ⁸
ᵑ☻♥כ◒ⱱꜟ♄כ⅜ ≢⅝╢ ⇔─ ( ╩
⌐⁸
ᵒ ─ ╛⁸
ᵓⱣ♇◒◄fi♪ ⌐ ∆╢ ─ ⌐ ↑√ ╩
╘⁸

⌐⅔↑╢ ─ ╩ ∆═⅝≢│⌂™⅛⁹
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(4)

1.

2.
3.

4.

5.
6.
7.

Å2022 2 24 ꜡◦▪⌐╟╢►◒ꜝ▬♫ ⁹
Å3 ⌐⅛↑≡│⁸꜡◦▪ ⌐╟╢♅ꜛꜟⱡכⱦꜞ ╛◙ⱳꜞ♇☺ꜗ

─ ה ⁹
Å3 2 ⌐ ↕╣√IAEA IAEAכ◦♇꜡◓⁸│≢ ⅜ ─7≈─
╩ ⁹

IAEA ₈Director Generalΐs Statement to IAEA Board of Governors on Situation in Ulraine ₉(2022 ⁸ ₈
►◒ꜝ▬♫⌐⅔↑╢ ≤ ☿◐ꜙꜞ♥▫─ ╖⌐ ∆╢ ₉(2022 ⌐ ≠⅝
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(4)

Å2020 ID◌כ♪
Å2021 ─ ─
Å2021 ─
Ҝ │⁸ID◌כ♪ ┘ ─ ─ ⌐⅔↑╢

╩ ╕ⅎ⁸ ─ ≤⇔≡⁸ ─3≈─ ╩ ⁹
─ ⌐ ∆╢ ⌐╙ ∂╢╙─≤

33 ⱱכꜟ♦▫fi◓☻ ₈ ┼─ ╖⌐≈™≡₉ 2022 8
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(4)

Å2022 9 ⁸ │⁸ ◔ ⌐№╢ ─ ⌐≈™
≡⁸ ⇔≡™√2022 ⅛╠ ∆╢≤ ⁹ │26 ⁹
Å ─ ─ ⌐╟╡ ≢│ ╩ ∑⌂™⁸≤⇔≡™
╢⁹

╩ ⌐

2020 7 ⅛╠ ─ ⅜
2020 8 │⁸ ─ ⌂≥╩ ⇔√ ⁸ ╩2022 ≤
2020 12 │⁸ ─ ⌐ √╢ ╩
2021 2 ⌐⅔™≡⁸ ─ ╛ ─ ⅜ ≤─ ⁹

V ─ ⁸ ─ ─
V ─ ⌐ ∆╢ ה ⌐ ∆╢ ╩ ↑√ ⇔

2022 7 1 ─ ╩
2022 9 ─ ╩
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(4)
2

2018

2018

2019

2020

2021 2 NUMO 2018

2020/8/13
9/7  9/29
9/29 9/30

10/9
11/17 NUMO

2021/3/8

4/14 11

2020/9/11
9/26 NUMO
9/30
10/2 10/8

10/9
11/17 NUMO

2021/4/15

32 ◄Ⱡꜟ◑כ ₈ ⌐ ∆╢ ─ ₉ 2022 8 ⁸
NUMO─ ╖⌐≈™≡ 2022 8
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(4)

Å │⁸ ─╙─╙ ╘≡ ⌐╕≢ ⁹
Å∕─ ↄ⅜ ⅛╠40 ∆╢⌂≥ ⅜ ╪≢™╢↓≤⌐ ⅎ⁸

┼─ ╩ ∫≡™╢⁹

╩
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Å ⁸ ה ⁸ ⌂≥⁸ ⌐╦√╢ ≢─ ⅜ ⅜∫≡™╢⁹
Å ⌐ ∆╢≤⁸ ⌐ ∆╢ ⅜ ⌐ ⌐№
╢⁹

ṕ2015 Ṗ

4 3,700 2005 4 1,100

10 30

29 1-1

(2017

ⱬכ♃ 131I, 89Sr, 90Y
▪ꜟⱨ□ 223Ra

20 4.5

2016 Ŭ 223

8
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(4)

Å2018 ⌐⁸ │₈ ה ⌐ ∆╢ ⅎ ₉╩
Å₈ ─ ה ─ ╡ ₉⁸₈ ◘▬◒ꜟ ─
ה ₉⁸₈ ─כ♄ꜟⱱ◒כ♥☻ √∆═⅝ ₉╩ ⇔≡™╢⁹

ⅎ
─ ה ─ ╡

₈ ₉⌐╟╡ ⅜ ↄ⌂∫√ ⁸ ─◄Ⱡꜟ◑כ ≢─ ⌐≈™≡│⁸ ≤
≤ ⅜⁸ ⅝ ╡╩⅛↑≡⁸ ╛ ה ⇔⁸∕╣∙╣─ ⌐ ∆╢ ⅜№╢⁹ │⁸ ╛

⅜∕╣∙╣─ ⅛╠ ─▬ⱡⱬכ◦ꜛfi╩ ∆╢ ╖╩ ⅎ╢═⅝≢№╢⁹
─ ─ ה │⁸ ╛ⱷכ◌כ⅜ ⇔⁸∕╣╠─ ─ ╙ ╘≈≈⁸ ⅜ ∆╢

╖╩ ⇔≡™ↄ═⅝≢№╢⁹
⌐ ∆╢ ה ╩ ∆╢⌐ ⇔⁸ ↕╣╢ ╛ ╩ ∆═⅝≢№╢⁹

◘▬◒ꜟ ─ ה
─ ╛ ─ ⌐⅔™≡╙⁸ ₁⌂ ⌐ ⌐ ∆═⅝≢№╢⁹ ⌐ ™▪fi♥♫╩ ∟⁸

─ ⌐ ℮ ─ ╖╛ ╩ ⇔⁸╟╡ ⌂▪ⱪ꜡כ♅╩ ∆═⅝≢№╢⁹
─כ♄ꜟⱱ◒כ♥☻ √∆═⅝
─

│⁸ ─ ™ ⌂ ≢№╢↓≤⅛╠ ⌐╟╢ ה ─◘ⱳכ♩│ ≢№╢⁹ │ ⌂ⱦ☺ꜛ
fi╩ ⇔⁸∕─ ≤⌂╢ ה ─◘ⱳכ♩╩∆╢ ╩ ℮═⅝≢№╢⁹

─№╢═⅝
⅜ ℮ ≤│⁸ ⁸ ╩ ∆╢√╘─ ≢№╡⁸ │ ⁸ ⌐╟╢ ה ─

╩ ∆╢ ⅜ ↕╣╢⁹
⁸ ⌐כ◌כⱷה ⅎ≡⁸ ╛ ≤─ ╩◓ⱴ♇♅fiה ∆╢↓≤⅜ ≤ ⅎ╠╣╢⅜⁸ ⅜

─◘ⱳכ♩╩ ∆╢⌐№√∫≡╙⁸↓─ ╩ ∆═⅝≢№╢⁹
─№╢═⅝
╩ ⇔⁸≥─ ╩ ™≡™ↄ═⅝⅛─ ╩ ╠ ⌐ ™⁸ ─◖☻♩ ╩ ™⁸ ─▬ⱡⱬכ◦ꜛ

fi╩ ∆═⅝≢№╢⁹
ⱷ⁸│כ◌כ ∞↑⅜ ╘╠╣╢─≢│⌂ↄ⁸ ⌂╢◖☻♩ ⅜ ≤↕╣╢↓≤⅛╠⁸ ╩ ∫≡ ⌐↕╠↕╣

╢↓≤╩ ⌐⁸ ☻כ♁ꜞ ╩ ╠─ ≢ ⅎ⁸ ⌐ ╩ ℮═⅝≢№╢⁹
│⁸ ─ ≤ ─ ≢⁸ ⌂ ╩ ⌐╦√╡ ⅛≈ ⌐ ∆╢≤™℮ ╩ ╘≡ ↄ ⇔⁸

─ ⌐ ⅝ ™⁸ ─ ─ ╩ ⌐⁸ ─ ⌐ ↑≡ ה ╩ ⌂ ⌐ ↄ↓≤⅜ ↕╣
╢⁹

₈ ה ⌐ ∆╢ ⅎ ₉ 2018 6
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(4)

Å₈ ⌐ ∆╢ ⅎ ₉⌐⅔™≡⁸ ⅜∕╣∙╣─
╩ ™⌐ ⇔ ⇔ ™⌂⅜╠ ╛ ╩ ℮ ╩ ⇔⁸ ╛
─ ה ה ⌐╟╡ ™ ─ ╩ ╘╢═⅝≢№╢≤ ⁹

Å∕╣⌐ ╩ⱶכ◊ⱴ≢ⱪꜝ♇♩ⱨכ♥─≈3⅝≠ ∟ →⁸ ⁹

JAEA

JAEA NDF/IRID JAEA NUMO

RANDEC

14 ₈ₐ ─ ⅎ ₑ─ⱨ◊꜡כ▪♇ⱪ ─ ה ─ ∟ → ₉
2018 ⌐ ≠⅝



40

(4)

Å2018 ⁸ ≢₈ ⌐⅔↑╢ ⌐≈™≡( ₉
Å ≤ ─ ╩ ∂√ ⌐≈™≡⁸∕╣∙╣ ∆═⅝
╩ ⁹

₈ ⌐⅔↑╢ ⌐≈™≡ ₉(2018

₃ ∆═⅝

₃ ─ ≤↓╣⌐ ⅎ╠╣√▬ⱡⱬכ◦ꜛfi─
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(4)

Å2018 ⌐⁸ ≢₈ ⅜ ⌐⅔↑╢ⱪꜟ♩♬►ⱶ ─ ⌂ ⅎ ₉
⁹

Å ⅜ ─ │⁸ ⌐─∫≤╡⁸₈ ─⌂™ⱪꜟ♩♬►ⱶ
│ √⌂™₉≤™℮ ╩ ⇔⁸ ⌐ ─ ╡ ╦╣≡⅝√⁹
Å₈ ─ ⌂ ╩╘←╢ ╩ ⇔⁸ⱪꜟ♩♬►ⱶ ╩ ╘╢⌐
√∫≡│⁸ ≤ ⇔⁸ ─ ╙ ⇔⁸ ⌐ ╢
╩ ╘╢√╘⁸ ⌐ ∫≡ ╡ ╗↓≤≤∆╢⁹₉

Å₈ ⅜ │⁸ ─ ⅎ ⌐ ≠⅝⁸ⱪꜟ♩♬►ⱶ ╩ ↕∑╢⁹ⱪꜟ♩♬
►ⱶ │⁸ ─ ─ ⌐ ≠⅝⁸ ─ ╩ ⅎ╢↓≤│⌂™⁹₉

₈ ⅜ ⌐⅔↑╢ⱪꜟ♩♬►ⱶ ─ ⌂ ⅎ ₉(2018 ,
│ ╩ ⌐

MOX

(



(4)

Å2021 12 ⁸ ⌐⅔™≡₈ ꜠ⱬꜟ ─ ה ⌐ ∆
╢ ⅎ ⌐≈™≡ ₉╩ ⁹ ꜠ⱬꜟ ─ ה ⌐ √∫
≡─ ⌂ ⅎ ╛⁸ ꜠ⱬꜟ ─ ה ⌐ √∫≡ ∆═⅝

╩ ⇔√⁹

44 ₈ ꜠ⱬꜟ ─ ה
╩ ╢ ⌐≈™≡₉ 2021

꜠ⱬꜟ ─ ה ⌐ √∫≡─
⌂ ⅎ
Å ─ ≤ ─
Å ⌂ ⅎ ┘ ─ │ ⁸

─ ─
Å ≤∆═⅝ ≈─ ⁸ ⁸

⌂ ה ⁸ ≤ ╛ ≤─
⌐ ≠ↄ ─

꜠ⱬꜟ ─ ה ⌐ √∫≡ ∆═
⅝
Å ⌐╟╢ ─
Å ⌐╟╢ ⌐ ∂√ ─ ⌂

ה ─
Å ⌐╟╢ ─ ─√╘─ ─ ⌂

Å ה ⌐ ∆╢ ⁸ ┘
Å ⌐╟╢ ꜠ⱬꜟ ─ ≤
─ ┘ ─

⅛╠ ∆╢ ⌐ ∆╢
Å ─ ⁸ ─ ⁸ ⌂

₈ ꜠ⱬꜟ ─ ה ⌐
∆╢ ⅎ ⌐≈™≡ ─

42₈ ₉
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(4)

Å2022 5 ⁸ ⌐⅔™≡⁸₈ ⱪכ♩♁▬▪○☺ꜝ ה
▪◒◦ꜛfiⱪꜝfi₉╩

₈ ⱪכ♩♁▬▪○☺ꜝ ה ▪◒◦ꜛfiⱪꜝfi ₉ 2022 5
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(5)
/

Å♦כ♃─ ה ⅜ ⇔⁸∕─ ⅜ ≤⌂∫≡™╢⁹
Å╕√⁸ ◖꜡♫►▬ꜟ☻ ─ ⌐╟╡⁸ ≢─ ⌐ ↕╣√
≢⁸ ⅜ ≢│♦☺♃ꜟ ─ ╣ ⅜ ⁹

Å ─ ⌂ ⇔╩ ™⁸♦☺♃ꜟ ─ ⌐ ∆╢ ≤⇔≡
♦☺♃ꜟ ╩
Å ⌐⅔↑╢Ᵽכ♅ꜗꜟ ╩ ⇔√ ⅜ ⁹
Å◘▬Ᵽכ ─ ⁹
♦☺♃ꜟ ─ ⌐ ↑√ ─
ü ♦☺♃ꜟ─ ⌐╟╡⁸ ⌐☼כ♬─╡≥└ ╩☻ⱦכ◘√∫ ┬↓≤⅜≢⅝⁸ ⌂ ∑⅜ ≢⅝╢ ╡

↕⌂™⁸ ⌐ ⇔™♦☺♃ꜟ
ü ♦☺♃ꜟ ─ ᵑ○כⱪfiה ⁸ᵒ ה ⁸ᵓ ה ⁸ᵔ ה ה ⁸ᵕ ─ ⁸ᵖ

ה ⁸ᵗ ה ⁸ᵘ ⁸ᵙ √⌂ ─ ⁸ᵚ ה

♦☺♃ꜟ─
₈ ⸗♦ꜟ ₉⌐⅔™
≡⁸ ⅜ ICT)╩ ⇔√₈

ה ◦☻♥ⱶ₉╩ ⁹

₈♦☺♃ꜟ ─ ⌐ ↑√ ─ ─ ₉ 2020 2

13 ₈
─ ₉╩ ⌐ 2022 3

◘▬Ᵽכ☿◐ꜙꜞ♥▫ ─ ─

₈◘▬Ᵽכ ⌐ ∆╢ ─ ₉
2021 6
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(5)

ÅIFC( ─ ⌐╟╢≤⁸☺▼fi♄כⱣꜝfi☻⅜ ╣√ ╩ ≈↓
≤⅜⁸ ה ☻ⱴfiכ◊Ᵽ♫fi☻─Ɽⱨ●ה ⌐ ⇔⁸ⱦ☺Ⱡ☻Ɽⱨ◊כ
ⱴfi☻─ ⌐≈⌂⅜╢⁹

3 כ◑ꜟⱠ◄≥ꜟꜝ♩כꜙ♬Ⱳfiכ◌₈ ─ ₉ 2022 1
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(1)- 5:
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(5)- 1:
/

ü

ü

(1)- 1: ALPS

(3)- 5:GX
(4)- 8: 2

(4) :

ü

ü

(4)- 9:
(4)- 10:
(4) :

ü

ü

(1)- 6:
(3)- 5:GX
(4)- 1:
(4)- 3:
(4) :
(4) :
(4) : (
(5)- 2:

ü

SMR
ü

ü /
ü

ü


