
2024 12 5

mutsuhiko.hayano@gmail.com



˲

ᶮКẆ һGX ׄ

ԍἧҘ ⱪ HLW

ʫ̈ ♅



3ḟḵḵᴻ᷅ ᵩ ᵶᶍ

üᶽḕḳ᷃ᴻᶎᴲ ᵬᶇᵶ ᵰᶪᶡᶍ ᶅᵫ ᵶᶅᵼᶍ☺ᶞᶱ ᵧᶪ
ᶡᶍᴲᵼᶍ ᶎ ᶍ ᶱ ᵸᶪᶡᶍᶆᵡᶪᵲᶇᴳ

ü1 ᶽḕḳ᷃ᴻᶎ טּ֩ ᴲ ᶽḕᴲ ֪ᵶᵪᶉᵮᵼᶫᵽᶫ
ᶊ╗ ╗ ᵫᵡᶩ 1Ǝ00 +ᶊᶉᶲᶉᶲᶇᵸᶪ ᶱ ᵧᶪᶊᶎᴲᵲᶍ
ᶽḕḳ᷃ᴻᶎ ᵿᶇᵣᵥᶧᵥᶉ ᶎ ᶊᶎ ᵴᶫᶅᵣᶉᵣᴳ

ü ᵫ ᶍ ᶱ ᵧᶪᶊᶎ ᶉᶽḕḳ᷃ᴻᵫ ᶆᵡᶪᵫᴲ
ᶎ ᶍ ᶆᵡᶩᴲᶽḕḳ᷃ᴻᶍ ᶱ ᶊ ᶂ

ᶅᵣᶪᴳ
ü ᶎ ᵫ ᵫ ᵶᶅ ᶀ ᵾ ᶆᵡᶩᴲᵲᶫᶱ ᵸᶪ
ᵲᶇᶊᶧᶩ ᶠᶅ ᶇᵶᶅ ᵫ ᶎ ᶀ ᵮᵲᶇᵫᶆᵬᶪᴳ

ü ᶎ ᷊ᶹ᷄ḳᵫ ᵷᶅ ᶠᶅ ᶍּל ᶱ ᶟᴳ ᷊ᶹ
᷄ḳᶎ ᶍקּ ᶱᶉᵸ ᶍ ᵣ ᶆᵡᶩᴲ╗ ᶍ ᶊ ᵴᶫ
ᶪᶘᵬᶡᶍᶆᶎᶉᵣᴳ

ü ᵬᶅᵣᶪ ᶩ ᵹḲḁ᷄ᶱ ᵥᴳḲḁ᷄ᵫᶈᶍ ᶍᶡᶍᶆᵡᶪᵪ
ᶍ ᶱ ᵶᶅᴲḲḁ᷄ḧḓḦḨᶱ ᶠᶉᵫᶨᶡḲḁ᷄ᶇᶇᶡᶊ
ᵬᶅᶥᵮ ᶱ ᶠᶅᵲᵼ ᵶᵾ ᶍ ᶆᵡᶪᴳ
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EPR Energy Profit Ratio) 



ü ʝ ʝ
ü ἶ ˲ ᾽
ü˲ 80Ϥ Ẻ ̵

ӓ
̓ ҷ Ẏ ӓ
П ֯

Ὥ↓ ̭ ʥὄὑ
ԍἧҘ

Ὥ↓ ֝

ԍἧҘ Ḍ ѝ
ḌᾛḌԍἧ ʴḌẎḌԍἧ

9

ⱪ



10

ʫ ḛ



╛ EPR ʴ 439
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GX֩᷅ḲᴻḻḐḱḻḁḝᶾᴻḩᴻ᷿ḯḻ֪ᶇᶎ§

ü ֹ ┌ (2023.5.12 )

ü

ᶇᶉᵮ↨ ᶍ ᶊ ᶮᶫᶅᵬᵾ ᵫ ᶍᶽḕ
ḳ᷃ᴻ ᶱᵆ ∙ ᶍּט ᶽḕḳ᷃ᴻ ᶍ

ᵪᶨ᷄Ḳᴻḻᶽḕḳ᷃ᴻ ᶗ ᵸᶪᵇᵲᶇ

ăְ᷄ Ḳᴻḻᶽḕḳ᷃ᴻֹ ᶽḕᴲ ᴲH NƎH3 ᴲ ᴲḘᶹᶿ ᴲ
CCUS ᵬּט ᶽḕḳ᷃ᴻ

ü≥ ᵣ
ᵫאלᶍ ֩ 200 ֪∙ ᴲ ᶎ ᶽḕḳ᷃ᴻᶊ

∟ ᵶᶅ ᵶᶅᵬᵾᴳᵲᶫᵪᶨ ᵸᶪᶍᶎ ᶍ ᶆᵡ
ᶩᴲ ᶍ ᶆᵡᶪᵲᶇᶍ ᵫ

ü ≥ᵸᶘᵬᵲᶇ
GXᶆ ᵶᵾḑᶹḌᶍ ᶱ ᶍ ᶇᵶᴲ ᵫ ᵶᶉᵣᶧ
ᵥ ᶊ ᶱ ᶠᶪᶘᵬᶆᵡᶪ



26
GX ᶊ ᵰᵾ ֩ᵲᶫᵪᶨᶍ ֪

ᵼᶍ ᵸ

ü2050 ᷀ᴻḤḻḓḭᴻḐḱḳ(CN) ᶊ ᵰᵾ ᶍ
2H030 ᶍCO2 ᶍ46% 2֩013 ֪

ü↨ ᴴ↨ּלᶉᶽḕḳ᷃ᴻ ᶍ
ᴴ ᵶᵾ ᶽḕᶍ
ᴴ ᶽḕᶍ
ᴴ ᶍ
ᴴᵼᶍ Hᴂ2/NH3 ᴴ ⱱᵇᵆ ᵇ

ᵆ ᵇ

ü ᶍ
ᴴ ᵫ ᵸᶪᵆ ᵇᶱ
ᴴ ᶆ ᵾᶉ ᶇ ᶱ
ᴴ ֩ ᶊᶷḀᶷ֪ᶍCNᶍ ᶊ
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ᶍ2030 ᶇ2050 ᷀ᴻḤḻ
ḓḭᴻḐḱḳᶍ

֩ ֪ (2023 6 26 ֪ᶧᶩ
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GX ᶊ ᵰᵾ ᶍ

üᵆᶽḕḳ᷃ᴻ ᵇ
ᶽḕḳ᷃ᴻᶍ↨ ᶍ ᶱ ᶇᵶᵾGƎXᶊ ᵰᵾ
ᶊ ᶩ ᶟ
ӡ ᵶᵾ ᶽḕᶍ
Ӣ ᶽḕᶍ טּ
ӣ ᶍ
Ӥᵼᶍ Hᴂ2/NH3 ᴴ ⱱᵇᵆ ᵇ

ᵆ ᵇ

ü GᴂXᶱ ᶠᶪ ֩ ֪ᵇ
ᶇ ᶱ ᶊ ᵸᶪᵆ ᷀ᴻḤḻḟḱ

ᶹ᷿ḻ᷅ ᵇ ᶊ ᵰᵾ ḙḋ᷆ᴻḀ
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6 ᶽḕ ᶍ2050 ֩ ֪

◖ ᴲ ᴲּק ᶍ ᵫטּ
ᶞᴲ ᶎ1.3 1.4 ᶊᴳ

þ ᶇᵶᶅ
ᴴ ᵫ ᵶᵾ ֹ

ᶽḕᶍ ᴲ
ᶍ╗

ᴴᶹḖḡᴻ᷿ḯḻ ᶉ ֹ
CCUS אל ᶇ ᴴᶷḻḪḓ
ᶷ

þ ḧḋ᷄ḁᶎ█ ᶍ ᶱᵆ ᵇ
ᶇᵶᶅ ᴳ

ṇ
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GX ᶊ ᵰᵾ ֩ᵲᶫᵪᶨᶍ ֪
ᵸ ᶱ ᵸᶪ ᶆᶍ ֩ ֪

û ᵲ 1v0 ᶊ150 ⱦᶍ

ᴴ 20 ⱦ G֩X ┌ Âְ ᶍ ᶒ ֪

ᴴ 130 ⱦ

û ( ½ ⱱ) ( ½ ֩᷀ᴻḤḻḟḱᶹ᷿ḻ᷅ ֪)

     ᴴᶷḩᶇḨḉ

û ᶇᶍ

ᴴ ᶊᶷḀᶷ (ᶷḀᶷḄḵᶽḧḋ᷿ḯḻ ֪
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ᴲ ᶆG7 ∞זּ
2֩024 11 18 ֪

ᶊᶎᵼᶫᵽᶫᶍᶽḕḳ᷃ᴻ ᵫᵡᶩᴲ
ᶊ ᵰᶅ ᵶᶅᵣᶪᶉᶨᶏᴲ ᶡᶉᶲᶨ∞זּ
ᵷᶪᵲᶇᶆᶎᶉᵣG
ᵪᶨᶍ ᵶᵣ ᶊᶡᵪᵪᶮᶨᵹאל

ᶱ ᶊ ᶮᶉᵰᶫᶏᶉᶨᶉᵣ ᵫᴲ
ᶇ ᶍ ᶱ ᵸᶪ ᶗᶍ
ᶆᵡᶪᵲᶇᶎᶡᶂᶇ ᶊ ᵰᶅ ᵸᶘ

ᵬᵡᶪᵶᴲ ᶊ ᵸᶪ ᵣ ᵫ ᶠ
ᶨᶫᶪᴳ ᵫ ᵣᶇ ᵫ ᶍ ᶱ ᵬᵪ
ᶌᶉᵣᴳ֩ ᵧᶏᴲᵆᶷḀᶷᴴḄḵᶽḧḋ᷿ḯḻ

A֩ZEC ֪ᵇᶱ ᵫ ᵸᶪᶉᶈ֪
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E = Ǥm C2

(Ǥm )
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/ /1960

1990
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1980

TMI2

50

ABWR: Advanced BWR BWR) APWR: Advanced PWR( PWR) 





39

ᶎ ᷊ᶹ᷄ḳᵫ ᵶᶅ ᶠᶅᵼᶍ ᶱלּ

᷊ᶹ᷄ḳ



ü ᶇᵶᶅ ᶍ
ᵫ

ü ᶊ♣ ᴲ ᶍ ᶫᵾ
ᶍ ᶞ ᶫ

ü ᶱ ᵶᶃᶃᴲ
ᶍ טּ

ü 800 
ü 1 ᵾᶩᶍ 4.8 tU
ü 5 wt %
ü

3.5wt% ∙ּז
ü ᶫᶝᶆ1 ∙ ᴲ
ᵺᶲ ᶝᶆ4 ∙

ü 55000 
MWd / tU

ü 1 ᵾᶩᶍ ᵸᶪ
45000 

MWd / tU זּ∙



ᶎ ᶊ ᵫ ᶝᶂᵾ ᴲ 3 4cm ᶍ ᵴᶊ ᵪ
ᵮᵺᶲ ᵶᴲ ᶍ ᶱ ᶆ ᵪᵶᴲᶻḱḻᴲḟḳḐḓᶻḨᴲ

ᶊ ᵸᶪᴳᶻḱḻ ♪ᶇḟḳḐḓᶻḨ ♪ᶎᴲ ᴲ ᵶ
ᶅᶻḱḻ טּ ᶇᶻḱḻᴴḟḳḐḓᶻḨ טּ ᶊᶉᶪᴳ
ᶱ ᶟ ♪ᶎᴲ ᵣ ᶱ ᶒᶅᵣᶪᵾᶠᴲ᷁ḱḁ ᶇ ᵻ
ᶮᵺ᷁ḱḁ טּ ᶊᵴᶫᶪᴳ
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ᶆᶍᶻḱḻ ᶍ ᶊᶧᶪ טּ



Ḵḡḳ





Ḵḡḳ ᷿ḁḎḨ



Ḵḡḳ
ḟḵḃḁ



ᶊᵩᵰᶪ Ḵḡḳ
ᶍ



5. ⱳ ϒχṍ

╗ ᶉ ḁḎḋḟ
1. ᷊ᶹᶽḻḁ

ᶉ ᶱ ᵸᶪ ᴳ╗ ᶊ ᴲ ᶍ
ᴲ ᶍ ᶆ ᶠᶨᶫᶪᵲᶇᵫ ᵣᴳ

I֩TER ᶎ ᵫ ᵬᵣᵾᶠ ֪
2. ᶽḻḀḓᶷḲḻ᷅

ᶉ ᶱ ᵸᶪ ᴳ ᶍ ᴲ
ᶍ ᶆ ᶠᶨᶫᶪᵲᶇᵫ ᵣᴳᶝᵾᴲ
ᶍ ᵶ ᶡ ᶝᶫᶪᴳ

֩ ᴲᶡᶲᵷᶤ֪
3. ᶹḻḈḁḐḲ

ᶡᵶᵮᶎ ᶊ ᵶᵫᶃᵣᶅᵣᶪ
ᴳ ᶍᵡᶪ ᶇᵶᶅ ᶠᶨᶫᶪᴳ

ᶉᶈ



ᶗ χὺ ˗֫ к˔ЖЫАФ

ˢᾖ◓ ӦԌᵓⱢ ʺˮ τΰΪθṪ к˔ЖЫАФ˯ϢϤʺ χὺ ʾ
֫ τἰϥϙχ ˣ

2020                          2030                         2040                          2050

ᶗ ὖ
ˢ ‹Ṑˣ

ἷᶗ
ˢם ˣ

‰
ˢם ˣ

‰ᴛϹІ
ˢם ˣ

ᶋ ›
ˢᾖἷ ˣ

ṁ ὓ ⇔ ὓ ʾὺ ֫

ᵵ ὓ ṁ ὓ ⇔ ὓ ʾὺ ֫

ᵵ ὓ ṁ ὓ ⇔ ὓὺ ʾ♯ᾓ ֫

⌠ʾὺ ֫ṁ ⇔
ὓ ὓ

ᵵ ὓ Ῥᶘ ὓ ὺ ˁ

ᾖἷ ӱ“

βⱧỘּיχ ʾⱧỘὓᵊτϢϤ ΚϤ

50



2050CN







GXם“ᵓṳπꜘήϦθⱳ ᶗ

θσӗ ЮϸИЇЭϬ ϙ₅ϭιⱳ ᶗ χ
ᵫ ʾὺ χΚϤ Ϭᾁ ΰ ϛϥάρρΰθʻ

üᶗ χ Ṱ

ᵤᵰ ₰ᵓⱢ ϢϤ
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2022 9.28 1



10/24 5 WG

SRZ 1200



2022.4.20. G

2030

2040



29 2021 1 1
2030 100

3 14 2021 1 VVER1200
BN600 40 BN800 2016


