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ḱ ṇ ḱ וֹ

¸ ṇ ḭṡ ṇ ḱ ḱ ︣ Ṣṕ2021 5 ḭ2025

3 ḭ ḱ ḱ Ṗ ḭנּ צּ צּ ךּףּ ḱ

ẑ1 ︡ ︣ טּ ︣ כֿ צּ קּ ︡ ḭ ︣ טּ Ḯ

¸ ḭ ḱ ḱ ḱ ︡ ḭ צּ צּ ךּףּ ︡ לּ ︡ ךּ
צּ ḱ ︡ פּ פּלּ ︣

︣ טּ Ḯ

¸ וֹ ︡ ḭ צּ וֹ כֿשּ צּ טּ Ḯ

וֹ ︡ ḭ ︡צּ פּ ךּ ךּ כֿ ḭצּ

︣ Ḯ

¸ ṇ ḭ2050 ṇ ṇ ︡ḭ ḭקּ
2050 צּ אל ḱ ḭ ךּ ḭ ṇ ︣

טּ Ḯ

¸ ṇ ḭ קּ ṕNDCṖẑ2 ṇ ẑ3ḭ ṇ
ṇ ẑ4 וֹףּ ḱ טּ Ḯ

¸ ṇ ךּ ḭ ︣ ḭנּ

︢ḭ Ḯṕ2025לּ 11 Ṗ

ẑ1Ḳ

ẑ2Ḳhttps://www.env.go.jp/earth/earth/ondanka/ndc.html
ẑ3Ḳhttps://www.meti.go.jp/policy/energy_environment/global_warming/ggs/index.html
ẑ4Ḳhttps://www.meti.go.jp/policy/energy_environment/global_warming/gifund/index.html

https://www.env.go.jp/earth/earth/ondanka/ndc.html
https://www.meti.go.jp/policy/energy_environment/global_warming/ggs/index.html
https://www.meti.go.jp/policy/energy_environment/global_warming/gifund/index.html
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¸ 2015 ךּףּ ḭ ︡ 2ṹ שּ ḭ1.5ṹ נּ
︣ כֿ ḭצּ אל Ḯ

¸ IPCCṕIntergovernmental Panel on Climate Change Ḳ ︣ Ṗ ḭ
1.5ṹ נּ ḭ2050 ︣ טּצּ כֿ צּ

אל Ḯ

¸ ḭ פּפּ כֿלּ צּ טּ Ḯ ṇ ṇ
︣ כֿ ḭ ṇ וֹףּ כֿלּ ḭ

( ) טּצּ Ḯ

¸ ṇ ︣ ḭצּ ḭךּ
︣ ṡ ḱ Ṣ ︡ ︣ כֿ צּ טּ (ẑ)Ḯ

¸ צּ צּ צּ טּ ḭ לּךּ
טּ ḭ קּ קּ בֿ צּ טּ Ḯ

4

ḱ

ẑ20215 2025 3 ṇ ḱ ḱ ︣ ḱ ḱ



5

ḱ וֹ

¸ ḭצּ ︡ ︣ ךּףּ ḭ ︡

︣ Ḯ

¸ צּ ṇ אל ךּ צּ ṇ ḱ ḭ צּ ︡

ḱ ḱ / ṇ Ḯ

ṇ
ṕGBṖ

ṇ ṇ
ṕỒỗṖ

ḱ ḱ
ṕSLB)

ḱ ḱ
ṇ ṕSLL)

ḱ

︣ ṇ ︣ ṇ ︡
︡ḭESG וֹ

︡
︡ḭESG וֹ

ṕ
ḱ / ṇ Ṗ

ṕ ḱ
ḱ / ṇ Ṗּטּצ

ḱ ḱ ṕ Ṗ ḱ

ṕ ṇ Ṗ

ṇ ︣ קּ ︣ קּ
GL טּ כֿ ︣ ḭ

צּ ךּ︡

︣ קּ ︣ קּ
ỞỞỗ טּ כֿ ︣ ḭ

צּ אל

︢ ︢

ṇ
ṕ Ṗ

ṕ Ṗ

ṇ צּ ךּ︡

אל כֿ צּ ךּ︡

ṇ צּ ךּ︡ ṇ צּ ךּ︡
︡ וֹ קּ

ṇ צּ ךּ︡
︡ ︡ וֹ

ךּ

ṇ צּ ךּ︡
︢ ︢
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שּ

ṕ Ṗ

¸ ḭ צּ ḭ צּ ךּ Ḯ

¸ 2023 11 פּ אל COP28 ḭ2030 ṇ ễ ḭ

ṇ Ễ ︣ ךּ ḭנּ ḭ צּ

CO2 ḱ ḱ ḱ ḭ ḭ אל

צּ ḭ ṇ ṇ וֹ טּ ︡ שּךּ

צּ אל ךּ Ḯ

¸ 2023 5 אל Ồ7 ךּףּ ḭ ṇ ḭ ḭ

︡ḭ ︢ ḭ ḱ לּךּ ṇ ︣ צּ אל Ḯ

¸ 2024 4 אל G7 ḱ ṇḱ ךּףּ ḭ ךּ ḭ ḱ

ḭ2030 ḭ ḭ 1.5 נּ כֿ וֹ כֿ

ḭ צּ ︢ ךּ ךּ ṇ ︣ כֿ ︡ Ḯ



8

שּ

ṕ Ṗ

¸ ︡לּכֿ נּ ḭ2025 Ễ אל ỉ ṇ ךּףּ ḭ ṇ

ṇ וֹ ḭ ṇ ︡ ḭ ︣ שּךּ

טּצּ אל ךּ Ḯ CO2 לּ ḭ Ệ ףּ ḭ ףּ

וֹ CO2 צּ ךּףּ טּ Ḯ

¸ צּ ḭ ṇ ḭ2007 ḭ צּ טּ ḭצּ ḭ

DX GX ḭ צּ ︢ כֿ צּ ךּ Ḯ

¸ ḭ צּ ỉ צּ ךּ ḭצּ ︡ ḭ

כֿ צּ טּ Ḯ

¸ צּ צּ ḱ ︡ קּ פּ ḭ קּ צּפּ Ḯ

צּ קּ וֹ ḭ ︣ כֿ ḭ בֿ

ḭ קּ כֿ︣ Ḯֿכ ḭ ḭ ︡ ךּ

כֿשּ צּ טּ Ḯ

¸ נּ ḭ2050 ṇ ṇ וֹ ḭSṧ3E ︡ ḭ ￼

Ḯשּךּ

¸ ḭ2050ףּ ṇ ṇ לּךּ ︡ ḭ

ḭ ︣ טּצּ Ḯ
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ṕ Ṗ וֹףּ ︡

Ḳ ṡ פֿ Ṣ ṇ

² As isḲ
² ModestḲ ṕ2030

2050 Ṗ
² Optimistic Ḳ

ṕJST Ṗ

9067 kWh
2022

ṕ Ṗ

ẑ
2031

¸ ḱ ḭצּ ṇ ṇ

ḭ ︡ Ḯ

¸ ṕJSTṖ ḭ ṇ ṇ צּ ףּ Ḯ
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· ḭ טּ ḭצּ טּ ḭ

2023 69ṾḮ

ể
ṕ2025 6 13 Ṗ 1

ṕ Ṗ ṇ ṕ2023 Ṗ ṇ

2.2% 2.6% 2.9% 3.5% 4.6% 5.9% 7.1% 8.1% 9.2% 10.4% 12.0% 12.8% 14.2% 15.3%7.3% 7.8% 7.1% 7.3% 7.9% 8.4% 7.6% 7.9% 7.7% 7.8% 7.9% 7.6% 7.7% 7.6%
25.1%

9.3%
1.5% 0.9% 0.0%

0.9% 1.7%
3.1%

6.2% 6.3% 3.9%
6.9% 5.6%

8.5%

27.8%

28.0%

31.0% 32.9% 33.5%
34.2% 32.8%

32.8%
31.6% 31.9% 31.0%

30.9% 30.4%
28.3%

8.6%

14.5%
17.5% 14.4% 11.0%

9.7% 9.5%
8.4%

6.9% 6.3% 6.3%
7.4% 8.4% 7.4%

29.0%
37.7% 40.1% 40.9% 43.0% 40.9% 41.4% 39.7% 38.3% 37.3% 38.9%

34.3% 33.8% 32.9%

0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

80.0%

90.0%

100.0%

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
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ṕ Ṗ ṇ ︡ṕ ṇ Ṗ

2013 2023 2040

Ḳ ṕ2023 Ṗ 2040

ṕ Ṗ

 10.9 %

 0.9 %

 88.3 %

LNG

 22.9 %

 8.5 %

 68.6 %

4Ṍ5

 2

3Ṍ4

3.6 kL

0.99 kWh

1.08 kWh

0.88 kWh

0.99 kWh

1.1 Ṍ1.2 kWh

0.9 Ṍ1.1 kWh

3.0 kL

2.6 Ṍ2.7 kL
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︣ נּ

ṕ ︣ נּ Ṗ

¸ ḭ פּ ךּ טּ Ḯ טּ ḭ

︡ וֹ Ḯךּ

¸ לּךּ ︣ קּ ︡ ךּ Ḯ ḭ טּצּ ḭ

נּ כֿ צּ טּ Ḯ

¸ כֿ ḭ ḭ ṇ שּ צּ ṇ שּךּ קּ

טּ Ḯ ḭ ḭ ṇ ︡ ḭ

︡ שּךּ טּצּ Ḯ

ṕ שּ Ṗ

¸ צּ ḭ ￼ḭ ṇ שּ ︣ ḭ צּ ḭשּ

ṇ צּ ךּ לּךּ ︡ ךּ Ḯ נּ ḭ ḭ

︣ צּ ךּ פֿ צּ ︡ ︡ קּ ḭ ṇ

נּ ךּ Ḯ

¸ ︢ ︣ ḭ ṇ

צּ ḭ ︣ ḭ ︣ טּצּ Ḯ

¸ ḭ ḭ ḭ ḱ ḭ ︡

︣ Ḯֿ︡לּכ נּ ḭ2030 וֹפּ ḭ ḱ וֹףּ

אל ךּ ךּ︡ צּ שּ טּצּ Ḯ

¸ ︡לּכֿ ḭנּ ︡ כֿ ḭצּ ︡ צּ Ḯ



14

︣ נּ

ṕ Ṗ

¸ ︡לּכֿ שּךּ טּ ḭ ︡ ︡ שּךּ

כֿ צּ Ḯ

¸ ḭ אל שּךּ ḭ ךּ ︡ ḭ ḱ

צּ ךּטּ︡ צּ ḭ ︡ שּךּ טּצּ Ḯאל ḭ ḭאל

ḭנּ ךּ נּ כֿשּךּ Ḯ

¸ כֿ לּ ḭ צּ טּ ḭֿכ וֹ ḭ

︣ שּךּ טּצּ Ḯ

¸ ḭֿכ ︡ שּךּ קּ טּ Ḯ



15

ṕ Ṗ
·

· ṕ Ṗ
2023

· 20

ṕ  ἲ Ṗ

20

Xṧ͠X

ṕẑṖ Ṭ Ṩ
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ṕ Ṗ ṇ

Ḳ ṕ Ḳ2025 Ṗ
https://www.occto.or.jp/market -board/market/oshirase/2025/files/202509_youryou_syousaisetsumei_long.pdf
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ü

ü

ü ṕ Ṗ

ü NOx

ü ṕ1MW Ṗ
ṕ kW Ṗ 10% ṕẑṖ

10Ṿ
ṕẑṖ 30Ṿ

ü 2050
JERA 2030

ü 20Ṿ
50Ṿ

ü

JERA
2027

ü

ü

ü

ü

ü

ü

ü NOx  

ü

ü

ü

ṕ Ṗ ḱ
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ṕ Ṗ

¸ 2025 ễ 76.6GW 3.5 ṌệGW/
2030 ṕ103.5 Ṍ117.6GW Ṗ Ỉ 27Ṍ41GW 4.5 ṌỉGW/

¸

FIT/FIP
FIT/FIP

0

40

40

50

60

70

80

90

100

110

120

ẑ FIT 5.6ỒỢ ẑ FIT/FIP
ẑ 

103.5
~117.6GW

3.5GW

55.8GW

20.8GW

2019
( )

2025 ễ 2030

23.9GW

27~41GW

ṕGWṖ

55.8GW

76.6GW
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2

4

6

8

10

12

14

16

18

ṕ Ṗ

19

¸

6.4GW 2030
ṕ5.7GWṖ

¸ 2030 ṕ17.9GWṖ 2024 12 6.0GW
FIT/FIP 10.2GW

Ṗ
ẑ

4.2GW

 

1.8 GW

17.9GW10.2GW

6.8GW

2019
( )

2024 12 2030

11.9GW

ẑ FIT 2.6ỒỢ
ẑ FIT/FIP
ẑ 

ṕGWṖ

6.0GW

4.2GW

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

5.7GW

2019
( )

2030

ṕGWṖ

2025 9

0.01GW ẑ

5.4GW6.4GW

0.2GW
ṕ Ṗ

1.8GW
ṕ ỄRṖ

0.3GW ẑ

1.1GW
ṕ ễRṖ

1.5GW
ṕ Ṗ

1.5GW
ṕ ểRṖ

0.017GW
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ṕ Ṗ

¸ ḭ ṇ צּ ךּ ḭ  ṡ Ṣ ︣ צּאל Ḯ

¸ ṡ Ṣ ḭ ︣ Ḯ ךּקּ שּ Ḯ

ἲ צּ ךּ ḭ צּ ךּקּ ḭ טּצּ Ḯ

ṕ ḲEU 12 ḭ 3 ḮṖ

500
2000 kWh 1000 kWh

ẑ 20 kWh

Ḳ99Ṿ
  Ḳ37 km 2

ẍ ểṾḲ15 kWh

  Ḳ53Ṿ
    Ḳ35 km 2

ẍ ểṾḲ51 kWh

  Ḳ23Ṿ
     Ḳ36 km 2

ẍ ểṾḲ99 kWh

ẑ 2700 kWh ẑ 2300 kWhẑ 1500 kWh

ṕ2023 Ṗ

IEA   World bank
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ṕ Ṗ צּ

¸ כֿ ḭ פֿ צּ אל קּ Ḯ

¸ כֿ לּ פּ ḭ צּ ḭ ṡ Ṣ ḭ תּ

צּ Ḯךּאל

419 kW

1,314 kW

1,018 kW

1,583 kW

50Hz60Hz

ẑ 2025 8

ṕ 1 5,916 kWṖ

ẑ

473 kW

2,669 kW

160 kW

476 kW

485 kW

222 kW
30 kW

210 kW

576 kW

90 kW

190 kW

5,491 kW2,313 kW

145 kW
250 kW

140 kW

ṕ Ṗ 2025Ṍ2034  ṕ ḱ Ṗ
https://www.occto.or.jp/renkeisenriyou/oshirase/2024/files/oshirase_1_2025-2034_unyouyouryou.pdf
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ṕ Ṗ

· ḭ צּ Ḯ

ףּ Ḯ

2020
ṥ Ṋ
LNG Ṧ

2022 6
ṥ Ṋאל

Ṧ

2022 3
ṥ Ṋ

Ṧ

Ḯ

ṕ 550 kWṖ
צּ Ḯ

LNG ︡ LNG
ḭLNG Ḯ

ṥ Ṧ

Å ḭ קּ ︡ḭ
ḭ פּ

Å פּ

Å ṕ2022 3 Ṗ

Å ṕ2022 6 Ṗ

ṥ Ṧ

Å

Å ︣

Å

22 ךּ ṕ6וֹ 27 Ṗוֹ
ḭ6 אל צּ
ṕ27 ḭ
ṕ5,276 kWṖṖ

ךּ וֹ ḭ
צּ

ṥ Ṧ קּ ︡ḭ פּ ḭ

ṥ Ṧ

︣

-

ṕ 1,257 kWṖ

3/16 ṕ 335 kWṖ

3/22 ṕ 134 kWṖ

ṕ500 kWἲ250 kWṖ

ể

Ễ

ễ

6 7 23
ṕ 59 Ṗ ể
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ḱ ṇ ṕ ṇ ṇ Ṗ

ṕ נּ Ṗ

¸ וֹ ︡ ḭ ṇ ḭשּ

וֹ כֿשּ צּ טּ Ḯ וֹ ︡ ḭ ︡צּ

פּ ךּ ךּ כֿ ḭצּ ︣ Ḯ

¸ 2050 ṇ ṇ וֹ ḭ פּ קּ טּ Ḯ ḭ

ḭ ךּ ךּ

︣ טּצּ Ḯ
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ḱ ṇ ṕ ṇ ṇ Ṗ

ṕ Ṗ

¸ ךּףּ ḭ ︣ ḭ ︡ ḭ

︡ ךּ כֿשּךּ צּ טּ Ḯ

¸ ḭ ︣ לּךּ טּצּ ḭ ṇ ṇ

︣ ḭ לּ ḭ

ךּ ︡ ךּ Ḯ

¸ כֿ לּ ḭ ︡ ṕkWṖ ḱ ︡ ḭ

ṕkWhṖ ︡ Ḯשּךּ

¸ נּ ḭLNG ḱ צּ ḭשּ CCUS

צּ טּ Ḯ ḭ ḭשּקּ

ḱ ︣ פּ ḭ וֹ ︡ ḭ

LNG קּ קּ טּ Ḯ

¸ ḭ וֹ ḭ ḱ ḱ ḭCCUS

ḭ קּ שּ Ḯשּךּ

¸ ︡לּכֿ ︢ ḭ נּ פּ כֿשּ צּ

Ḯ
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ḱ ṇ ṕ ṇ ṇ Ṗ

ṕ Ṗ

¸ וֹ ḭ ךּ וֹ ḭ

︣ ḭצּךּ ︣ טּ Ḯ︡ צּ ḭ

︡ לּךּ ךּףּ ḭֿכ טּ נּ Ḯ

¸ ṕDRṖ ךּ ḭCO2 לּ

︡ḭ ︣ ךּףּ ḭ טּ נּ Ḯ ︡

ךּ ṕ Ṗ טּ Ḯ ︡ḭ ךּ ḭ

ךּףּ צּ ︡ ךּ כֿ צּ Ḯ

ṕ Ṗ

¸ ṡ ṇ ḱ ḱ ︣ Ṣ אל ךּ ףּ ḭ

￼ḭ טּ ṡ

Ṣ ḭ ךּ ḭ טּ נּ Ḯ

¸ נּ ḭ טּ ḭ נּ צּ ḭ

︢ שּךּ טּצּ Ḯ

¸ ḭףּ ךּףּ לּ לּךּ ḭ וֹ צּ

טּצּ צּ ︣ כֿ נּ Ḯ לּ ḭ ṇ ṇ

לּךּ צּ אל Ḯךּ
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ḱ ṇ ṕ Ṗ

¸ ךּףּ ḭ ︣ טּ ḭ ḭ ︣ צּ

Ḯךּ ḭ וֹ שּךּ ḭּט ︢פּ ︣ ḭשּ

︡ כֿשּךּ צּ טּ Ḯ

¸ ︡לּכֿ נּ ḭ ךּףּ נּ ךּ ḭ ṇ ךּףּ ḭ

︡ ︣Ḯ ḭ ḱ ḱ ḭCCUS ךּ

ḭ ḭ ḭ ךּ ḭ 

︢ ḭ ḭ

וֹ צּ לּ Ḯ

¸ ḭֿכ ︣ ḱ ṇ ḭ

CO2 ḱ ṇ ךּ טּ Ḯ

¸ אל ḭ ךּ ḭ נּ וֹ Ḯ ︡ḭ

פּ ḭ ︡ ṕkWṖ ḱ ︡ ḭ

ṕkWhṖ ︡ כֿשּךּ צּ טּ Ḯ

¸ ḭףּ ṇ ṇ וֹ ḱ ḭ ḭנּ כֿ

︣ טּצּ Ḯ
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וֹ ḱ ṇ

2025 2030 2040 2050

ם ᴟ

ם

ᾆẕᵫ

™ ᾖ◓

(Ṍ Ṫ ˣ

ᾛ ︠ ᴟ ΰ ︡

CCUS ᾆẕᵫ ˢ ΰ ᵫ Ṫ ᵫ ˣ ם

GI ṕ 2040 Ṗ

2020

ᴲ ᾛ Ẉ ♁

NEDO GI ṕ~2030 Ṗ

ⱳ ἷ

꜠

ⱳ ἷ ̞

ⱳ

ᶗ
̞

GI GI ṕ~2030 Ṗ

GI GI ṕ~ 2032Ṗ

V ṇ

︣ GI

V ṛ  

V CO2

V ⱳ ἷ ᵫ

V ᴟ

V

V

ṕ Ṗ

ẑể   ṕ Ṗ אל ךּ
ẑỄ  ṡGX וֹ Ṣṡṥ Ṧקּ 16Ḳ Ṣ אל ךּ
ẑễ ṇ ṇḱ ṇ אל ךּ

ᶗ ὖ
̞

ἷὖ
ם̞

‰
ם̞

‰ᴛ
ם̞

̞

https://green-innovation.nedo.go.jp/project/building-fuel-ammonia-supply-chain/
https://green-innovation.nedo.go.jp/project/building-fuel-ammonia-supply-chain/
https://green-innovation.nedo.go.jp/project/building-fuel-ammonia-supply-chain/
https://green-innovation.nedo.go.jp/project/hydrogen-supply-chain/
https://green-innovation.nedo.go.jp/project/hydrogen-supply-chain/
https://green-innovation.nedo.go.jp/project/development-co2-separation-recovery/
https://green-innovation.nedo.go.jp/project/development-co2-separation-recovery/
https://green-innovation.nedo.go.jp/project/development-co2-separation-recovery/
https://green-innovation.nedo.go.jp/project/next-generation-solar-cells/
https://green-innovation.nedo.go.jp/project/next-generation-solar-cells/
https://green-innovation.nedo.go.jp/project/offshore-wind-power-generation/
https://green-innovation.nedo.go.jp/project/offshore-wind-power-generation/


וֹ ḱ ṇ

2025 2030 2040 2050

ם ᴟ

ם

ᾆẕᵫ

ᾛ ︠ ᴟ ΰ Ω Ṫ ᶨ ︡

ᾛ ᴟ ệ

Ӣ ︡
ᾛ ᴟ ΰ ︡ ︡

ếᴟ ‰ ᴟ

DR

2020

̞ᴲ ᾛ ‰῟ ᴟ Ḋ ₤CC(U)S ᾋ 2050 ᾛᴟ ᴞ

̞ ᴟ ḧ ᴟˢ™ ᶨ ᵔ ᶨ ˣ ḯ

̞₤

̞ ᾛ ᶈ Ɫ ᴞ

ẑ2050
CCS

Ḳ2030 5%
( )

ᶈ ₤ ΰ

Ḳ2030 1%
ṕ Ṗ

2020 20Ṿ
2030 50% -60%

NEDO 20Ṿ ṕṌ2024Ṗ GI 50Ṿ ṕṌ2030 Ṗ

Ḳ2030 1%
ṕ Ṗ

2020 10%
2030 30%

GI 10Ṿ ṕṌ2025Ṗ 

28

︣ GI

V

V

V

V

LNG
Ṋ CCUS

V

V  

V ṛ  

https://green-innovation.nedo.go.jp/project/building-fuel-ammonia-supply-chain/
https://green-innovation.nedo.go.jp/project/building-fuel-ammonia-supply-chain/
https://green-innovation.nedo.go.jp/project/hydrogen-supply-chain/
https://green-innovation.nedo.go.jp/project/hydrogen-supply-chain/
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ṕ Ṗ ṇ ṇ
CN וֹ ḱ ṡ Ṣ

Ṫ ᵵ ἰ ̞ ם ̞ ︠ ╥ ̞

V Ω 100%⌡ᾚ 2030

Å

Å ṁ ὓᵊ

Å GIṁỲ-ּזᵓם ὓᵊ̞

ᾛ

βểḲ ḭ Ḯ ḭ וֹףּ ︡ Ḯ
βỄḲ ךּ ḱ ṇ Ḯ
βễḲ Ḯ
βỆḲ ṇ ṇ וֹףּ ḱ Ḯ

V Ω 100%⌡ᾚ 2030

Å

Å ṁ ὓᵊ

Å GIṁỲ-ּזᵓם ὓᵊ̞

CCUS
V CO2 ᵕ Ṫ Ṫ ᵫ ם

ᴟ
Ω 100%⌡ᾚ 2030

Å ṁ ὓᵊ

Å GIṁỲ-ּזᵓם ὓᵊ̞

ᴲ ᾛ Ẉ ♁ V Ṍ ᴲ ᾛ Ẉ ♁ ˵ Ṍ Å ṁ ὓᵊ
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ṕ Ṗ ṇ ṇ
CN וֹ ḱ ṡ Ṣ

Ṫ ᵵ ἰ ̞ ם ̞ ︠ ╥ ̞

ᾛ

βểḲ ḭ Ḯ ḭ וֹףּ ︡ Ḯ
βỄḲ ךּ ḱ ṇ Ḯ
βễḲ Ḯ
βỆḲ ṇ ṇ וֹףּ ḱ Ḯ
βệḲ Ḯ

™ ᾖ◓

ˢṌ Ṫ ˣ

V ӽ Ặ ™ ӗ ᶎ

ӽ ᵔ ᾖ◓

ˢṌ ᾖ◓ ӗ ├ ḯ ˣ

Ω 100%⌡ᾚ Ṍ Å ṁ ὓᵊ

V Ί ὖ

έ

ṍּזᵓם “

ˢ ˣ

2025 ʿ20ד/kWh Ṫ ᶎ

2030 ʿ14ד/kWh Ṫ ᶎ

  GWẘ ▀  

2040 ʿ10~14ד/kWhӟᴞ ᾝם

 ὓ20GW

Ω 100%⌡ᾚ
2020 ῇ

ˢ ₮Ṝˣ

Å ṁ ὓᵊ

Å GIṁỲ-ּזᵓם ὓᵊ

Å ⱳ ἷ

Å IEA ETP CETG

ⱳ ἷ

꜠

V ῲ EEZ ḯ ᵫ ᶈ ∑

ᵤӽ ᴦ ꜠

▀ᴟ Ṫ

ᶎ ṍ םᵓזּ ◙

Ω 100%⌡ᾚ 2020 ῇ

Å ṁ ὓᵊ

Å GIṁỲ-ּזᵓם ὓᵊ̞

Å ▀Ộ

ˢ 2ⱳˣ

Å IEA ETP CETG

ⱳ ἷ

V ᴞ ‰ᴛ ‰ӊ

ᵦ ᴞ Ṫ ᴞ

‰ᴛḵ ꜛ

Ṫ

Ω 100%⌡ᾚ 2030
Å ṇ

Å IEA ETP CETG

ⱳ ᶗ V ᶗ ὖ ἷὖ ‰ ‰ᴛ
Ω 100%⌡ᾚ 2030 ӟ‭̞

Å ṁ ὓᵊ

Å Ɫ

Å ᶗ ᵫ Ṫ

Å

Å IEA ETP CETG
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ṕ Ṗ ṇ ṇ
CN וֹ ḱ ṡ Ṣ

Ṫ ᵵ ἰ ̞ ם ̞ ︠ ╥ ̞Ṫ ᵵ ἰ ̞ ם ̞ ︠ ╥ ̞

₤ V ᴲ ₤
˵ 

ˢ₤ Ӣ ˣ

2020 ῇ
ˢ ᴲ 20%₤ ˣ

2030 ῇ
ˢ ᴲ 50% ₤ ˣ

Å ṁ ὓᵊ

Å

Å GIṁỲ-ּזᵓם ὓᵊ̞

ᾛ

₤ V ᴲ ₤
˵ 

ˢ₤ Ӣ ˣ

2020 ῇ
ˢ ᴲ 10%₤ ˣ

2030 ῇ
ˢ ᴲ 30̋₤ ˣ

Å ṁ ὓᵊ

Å

Å GIṁỲ-ּזᵓם ὓᵊ̞

₤ V ᴲ ₤
˵ 

ˢ₤ Ӣ ˣ
Ṍ Å ṁ ὓᵊ

ếᴟ ‰ ᴟ
V ™ ᶈ ΰ ế

˵ Ṍ Å ṁ ὓᵊ

DR ᴟ
V ᴟ ΰ ︡

ᴟ
˵ Ṍ

Å

Å ṁ ὓᵊ

LDES

╩ἷ
V Ὁ ӗ ᴟ Ɫ ╩ἷ

˵ Ṍ
Å

Å ṁ ὓᵊ

ᾛ

ᴟ

ệ

Ӣ

︡

βểḲ ḭ Ḯ ḭ וֹףּ ︡ Ḯ
βỄḲ ךּ ḱ ṇ Ḯ
βễḲ Ḯ
βỆḲ ṇ ṇ וֹףּ ḱ Ḯ

LNGᴲ
V ᾛ ᴟ ΰ ︣

LNGƎ ᶨ
˵ Ṍ Å ṁ ὓᵊ
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ṇ ṇ Ṏ Ṋ

· ṇ ḭ2050 ṇ ṇ ︡ צּ
︡ ︡ ףּ ḭ ︣ Ḯ

· ︡ ḱ ︡ ḭנּ ḭ
ḱ ḱ ḭCCUS 2050 ṇ ṇ ︣ Ḯ

COŇ ṇ ḱ COŇ ṇ ẑ

ḱ
Å ḭỵ29Ṍ31 ḭ

וֹ צּ שּ ︣ כֿ ḭ
ṇ

︡ Ḯ
Å ṇ טּ ḭ
ṡ2040 וֹףּ ṇ ︡Ṣ ḭ
2050 ṇ ṇ נּ צּ

ḭ
נּ ︡ ךּ Ḯ

קּ נּ
Å ḱ
Å CCS ḱ
Å ḱ

Å ṇ ḭṡ וֹףּ
ḱ ṇ
Ṣ ךּףּ ḭ ḱ נּ

ḭNDC
︡ḭ Ṋ ︡ ךּ Ḯ

ẑḲ Ṅ

1

2

3

2020 Ṍ2030

CCUS

2030 Ṍ2040

2040 Ṍ2050

Å

Å

Å
Å ṕ Ṗ
ÅCCUS
Å

Å

ÅCCUS
Å

2023 2030 2035 2040
2050
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͏ʽ

͐ʽᴬᶘ ₢Ấ
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ṕ Ṗ

ểḰ ṇ
ỄḰ
ễḰ
ỆḰ ṇ
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¸ 14

¸ ALPS

ểḰ

ỄḰ 6

¸ 6

ï

ï DX GX

ï

ï

ễḰ ṕS+3E Ṗ

¸ S+3E ṕ Ṗ

¸

ẑ ỉ



37

¸

2050
CO2

¸ DX GX

¸

ỆḰ2040

¸ DX GX
2040 GX2040

¸

¸

¸ 2040 S+3E

ệḰ

ẑ ỉ
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Ṯ ṯ

¸ DX GX

¸

¸

Ṯ ṯ

¸ S+3E

¸

¸

¸ FIP
ṕ2040 20GW Ṗ EEZ

¸

ỈḰ
ẑ ỉ
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Ṯ ṯ

¸

¸

¸

¸

¸ ṕ Ṗ

Ṯ ṯ

¸ ỉ

¸ ṕkWṖ
ṕkWh Ṗ LNG

CCUS

6Ḱ ṕ Ṗ

ẁCCUSḲCarbon dioxide Capture, Utilization and Storage ṕ Ṗ

ẑ ỉ
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Ṯ ṯ

¸

DR

6Ḱ ṕ Ṗ

ỉḰ /

ỊḰ /

¸ ṕ Ṗ

¸ 2024 5

¸

¸ LNG LNG
NDC LNG

¸ LP
SS

ẑ ỉ
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¸ CCUS
CCS

¸ CDR

ịḰCCUS CDR

10Ḱ

11Ḱ

¸ DX GX
Ṅ

¸

¸

DX GX

¸ GX

ẁCDRḲ Carbon Dioxide Removalṕ Ṗ

ẑ ỉ
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¸

¸

Ṅ

¸

AZEC

12Ḱ

ẁAZECḲAsia Zero Emission Community( )

¸ Ṅ

¸

¸

13Ḱ

ẑ ỉ
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ṥ Ṧ2040 וֹףּ ṇ ︡

2023
ṕ Ṗ

2040
ṕ Ṗ

15.3% 3ṌỆ

9877 kWh
1.1 Ṍ1.2
kWh

22.9 Ṿ 4Ṍ5

9.8Ṿ 23Ṍ29Ṿ

1.1Ṿ 4Ṍ8Ṿ

7.6Ṿ 8Ṍ10%

0.3Ṿ 1Ṍ2Ṿ

4.1Ṿ 5Ṍ6Ṿ

8.5 Ṿ Ễ

68.6 Ṿ ễṌỆ

3.0 kL 2.6 Ṍ2.7 kL

ṕ2013 Ṗ
27.1 Ṿ 73Ṿ

· 2040 ṇ ︡ ḭ וֹףּ ︡ צּ ḭ Ṅ צּ ︣ כֿ
ḭ ךּ ︡ Ḯ

ṕ Ṗ 2040 73Ṿ ṕ61Ṿ Ṗ 73Ṿ
2040 5300Ṍ6100 61% 7400
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ṕ Ṗ

ểḰ ṇ
ỄḰ
ễḰ
ỆḰ ṇ
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WEO2024 וֹףּ

ṕ Ṗ STEPSḲStated Policies Scenario
ṕ ṖIEA World Energy Outlook 2024

· 10 ḭIEA ṡWorld Energy Outlook 2024 Ṣ Ḯ ṇ
ṇ נּ ḭ ṇ ︣ ḭ

︡ḭṡ ṇ ︡ כֿ Ṣ Ḯ

· ḭ ḭSTEPSṕ Ṗ 2023 פּ 2035 וֹ 3Ṿ ︣ Ḯ
︡ ḭ ṇ ṇ ḭ ḭ ḭ EV בֿ ךּ

ṕ Ṍ ḭ 2.7ṾṌ3.4Ṿ ṖḮ

STEPS ṕ2015 Ṍ2035 Ṗ

EV

EV

STEPS
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1,639 

3,129 

5,119 

7,648 

9,727 
10,354 

9,020 

0

2,000

4,000

6,000

8,000

10,000

12,000

1965 1970 1980 1990 2000 2010 2022

· ḭ ṇ ṇ ḭךּ צּ 20 ︡ שּךּ ︡Ḯ 2050CN
וֹ ךּטּ ḭ ּצ Ḯֿכ ￼︡
אל ךּ פּ צּ ︢ ךּ Ḯ

· ︡ וֹ ḭ וֹףּ ︡ Ḯ

· ẑ ḭ2025 פּ 30 וֹפּ צּ 0.7Ṿ ︣ ︡
ṕ2025 1 ṖḮ

2050

( 3 )

צּ

20
︣

צּ ︣

2023

22.9%

8.5%

68.6%

( kWh)

CN

8,792 kWh

ṕ Ṗ

10,613
(2007)

2024.5.13  11
GX ể
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ṕ Ṗ

ểḰ ṇ
ỄḰ
ễḰ
ỦṖ ḱ
ủṖỎỎỠỞ
ỨṖ
ứṖ
ỪṖ
ừṖ
ỆḰ ṇ
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· ךּ ḭ ễ טּצּ Ḯ

ṇ ︡ ךּ

ṇ ṇ ︡ ךּ

ךּ

Ḳ ḱ ṇ ṇ ṕ 4 Ṗ
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¸ ︣ ṕ Ṗ 2017 12 ḮEUḭ ḭ 25
צּ ︡ḭ צּקּ ḭ Ḯ

¸ 2023 ḭỈ Ḯ ︡ פּ ḭ ḭנּ
וֹ Ḯ

¸ 2024 ḭ צּ Ḯ וֹ ḱ ︢ כֿשּךּ Ḯ

Å Ḳ
ṕ 200 tṖẓ 2030 ṕ 300 tṖẑẓ 2040 ṕ1200 t Ṗẑẓ 2050 ṕ2000 t Ṗ

Å Ḳ

2030 ṕ30 /Nm 3 * Ṗ ẓ 2050 ṕ20 /Nm 3 Ṗ

ẑ ṕ Ṗ

ẑ 1Nm3ὀ0.09kg
ẑ Nm 3( )Ḳ Ểṹ

ṕ334 /kgṖ ṕ222 /kgṖ
2023 11 LNG Ḳ21.6 /Nm 3-H2

2022 LNG Ḳ27.7 /Nm 3-H2

2022 9 ṕ ṖḲ38.4 /Nm 3-H2

2017 12
202 Ệ ệ2020 10

ṕ Ṗ
2050 CN

2021 10
Ỉ

2023 2
GX

2023 6 2025 2
ỉ

6

2030 1Ṿ



Å לּ ḭ
צּ ṇ פּ Ḯ

Å ḭ Ṅ Ḯ ḭ Ḯ
ṇ ḭשּ ḭ2030 ךּ ︣Ḯ

Å Ṍ ︡ḭ ḭּך שּ ṇ ṇ
ṇ ḭ Ḯלּ

ü 9 ( 1,500 ) H2Global

1 2024 7 1 3.97

( 660 ) 2027

ü 2  (25 2 ) 25

( 4,100 )

ü (CfD ) ể 15 CfD

23 ( 4,485 ) 2024 10 11

10 2025

ü Ễ 2025 4 27 2025

ễ

ü ể 10 7.2 ( 1,200

) 2024 10 6 5

(2029 )

ü Ễ

2025 2 11

EU

ü 3 ṕ2024 3,650 Ṗ
ḭ Ḯ

ü 10 9
︡ḭ ṇ ṕ 3 Ṗ נּ ḭ 2

ể Ḯ
ü ḭ

טּ ḭ Ḯ

ü

ü

ü 2025 7 4 IRA ṕ Ṗ CCS

2027

50
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ṇ
ṕ Ḳ 3, 211.2 ṕּל 150 GXṖṖ

¸ ḭוֹ ṇ כֿ צּ Ḯ

¸ צּ צּ אל ḭ וֹ ︣ ḭ

ṇ Ḯ ךּ צּ צּ Ḯ

¸ ḭ ṕ ḭMCHṖ ḱ ︣

כֿ ḭנּ וֹףּ ︣ ︡ḭ

︡ḭ 2030 30 /N ḭ2050 20 /N ṕ

Ṗ ︣ כֿ ︣Ḯ

ṕ ḱ ḱ Ṗ
ẑ

ḭ
MCH

ṇ

( ṇ )

ףּ
וֹ

ṕ Ṗ

ṕ  ẓ MCHṖ ṕ ṇṖ
*

(MCH ẓ )

ṕ Ṗ ṕ ḭ ṇ ṇ Ṗ

* ḭ ︣ כֿ

ḲHySTRA AHEAD ồớ



︡
ṕ Ḳ 1070.5 ṕּל 349 GXṖṖ

Ḳ* ṇ ṇ ṕ ṇ Ṗ

· ︣ ḭ צּ Ḯ צּ ךּ צּ

צּ ךּ Ḯ

· ︡ ḭ ︣ ︣ ḭשּ

ṕ ḭPEM ḭSOECṖ ṇ ḭ ḭ

Power - to -Xẑ ︡︡ḭ ( 1/6 ) ︣Ḯ

ṕ Ṗ

Power - to -X

*
ṕ Ṗ

ḱ ṇ

ṥ Ḳ Ṧ
ḭ

ḭ ṇ ḭ
︡ ︣ ︣ לּ

ṕ ḭ Ṗ

ẑ ṇ ṕPowerṖ ︡ḭ אל ṕXṖ ︣

52
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וֹ

· ḭ ṇ פּ ︣ כֿ צּ טּ ḭ ︡ COŇ ︡ ךּ ḭ
Ḯ ḭ ḭ ︡ ḭקּ ḭ

︣ כֿ ḭ ḱ קּ כֿ צּ Ḯ

· ṇ ể ︡ וֹ ḭ 7 ṇ ךּ צּ אל
ṇ ︡ Ḯ

Ḳ

H2NH 3 

H2

ṕ Ṗ

Ḳ Ṩ33ṹ
8.5

(20 ṹ)

Ḳ

/

CCUS/
H2
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¸ ︡ ︣ כֿ צּ ḭקּ ︡ ︣ כֿ קּ Ḯ

¸ ḭ ḱ ︡ ṇ ︣ אל ףּ ḭֿכ ︡ ḭ
אל ṇ ︣ כֿ צּ Ḯ

¸ קּ ףּ ḭ ḭCNשּ לּ Ḯ

ṕ ṖJERAḭ ḭIHIḭAGCḭNEDO

ṕ Ṗ

Ḳ
 
 
 IHI

Ḳ2028

Ḳ IHI
 
 

Ḳ2026 *
Ḳ GHG 99Ṿ

*IHI Gentari Hydrogen 2026

ḲAGC
 
 
 
Ḳ2021 Ṍ2025

¸ 20Ṿ
NOx

¸ 2021 JERA ṕ100 kWṖ 20Ṿ
ṕỆ Ṗ

¸



55

וֹ

·

2030

2050

ü Ễ
2000

ü

ü

ü

ü

V

ü

ü

ü 20Ṿ

ü

Ḳ10
Ḳ10

ü 300 /
ü 20Ṿ

ü

Ḳ2.5
Ḳ1.5

ü

2030Ṍ40
ü ṕ ṕ

Ṗ Ṗ
ἲ
ṕ Ṗ

ü

ü 3000 / CO2
6000 /

ẑ 10Ṍ20
 20Ṍ40

ü 5.6 / CO2
11.2 /

V

ṕNOx Ṗ
GI
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וֹףּ ṕ Ṗ ḱ

Ṋ

2021 Ṍ202 8 ṕ8 Ṗ

β

ṕ1Ṗ

ṕ2Ṗ 50%

Å : 452
Å *Ḳ 279
*

Ḳ 1/2  ẓ 1/2 ṕ 10%Ṗ

IHI JERA

Ḳ JERA
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ṕ Ṗ

ḲHP

· GI ︡ ḭ

וֹ ḭ ︡ צּ ḭ ךּ Ḯ

Å IHI GI ︡ ︡ 2MW אל
אל ḭ ךּ Ḯ

Å IHI GE Vernova 2024 ︡ḭ
ṇ וֹ Ḯ

Å 2025 6 ḭ Ḯ וֹ
ḭ 2030 ︡ ךּ Ḯ

IHI MW ṇ MOC

ṇ ṇ

Å ṇ ḭשּ
ṇ צּ Ḯ

Å IHI Gentari ḭIHI GIצּ ︡ ︡
ṇ ︡ḭ ṇ

ṇ MOUלּ ḭ2023 Ḯ
Å ︣ ︡ ḭ2026

︡ ךּ Ḯ

ẑ Gentariṕ Ṗ ṇ

ṇ

IHI ︡
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ṕ Ṗ וֹ ṕJERA Ṗ

· נּ ḭJERA 4 ךּףּ ḭ ḭ ףּ ḭ

ṇ ︡ ḱ Ḯ

4 ṇ ṕ JERA 2023 10 Ṗ

ṕ Ṗ  ṇ
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ṕ Ṗ

ểḰ ṇ
ỄḰ
ễḰ
ỦṖ ḱ
ủṖỎỎỠỞ
ỨṖ
ứṖ
ỪṖ
ừṖ
ỆḰ ṇ



ṕCDRḲCarbon Dioxide Removal Ṗḭ ḱ ḱ ṕCCUSḲCarbon dioxide 
Capture,Utilization and Storage Ṗ CO2 ḭ ︣ Ḯ

ṕ Ṗ ṇ

CCS

COŇ

COŇ

COŇ

CH4

DACṕ Ṗ

C2H4

CaCO3

CCṕ Ṗ

e-

(e - fuel)
SAF

CH3OHṕ Ṗ

ṕCC/BECC/DAC Ṗ

EOR

COŇ

CCḲCarbon Capture
BECCḲBio Energy with Carbon Capture
DACḲDirect Air Capture
EORḲEnhanced Oil Recovery

60
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CCUS/ ṇ

· CCUḱ ṇ ḲCOŇ ︡ כḭֿנּ ḱ ︡ḭ ṇ ḭ

ḭ ṇ ︡ḭ COŇ Ḯ

· CCSḲ פּ אל ︣ ︡ḭ ︣ Ḯ

Storage

EORẑ1

Å / /
Å ṕDAC: Direct 

Air Capture Ṗ
ÅCOŇ ṕ

Ṗ

COŇ

Å

Å ṧCCS

( Ṗ

ẑ1 EORḲEnhanced Oil Recovery ṕ Ṗ

ÅCO HŇ
Å

ṕ Ṗ
ṕ Ṗ
ṕ Ṗ

ṕ Ṗ

COŇ ṕ Ṗ

MCH

Å ṕ Ṗ
Å

Å ṕ BTX Ṗ

Å

Å ṕBECCS /
Ṗ

Capture

COŇ
Utilization

ẑ2 SAF:Sustainable aviation fuel ẑ3 MTG:Methanol to Gasoline

Å ṕ ṕe-fuel SAFẑ2 Ṗ
Å ṕ ḲSAF Ṗ
Å ṕ ṕ ṖḲMTGẑ3

Ṗ
Å ṕ Ṗ
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CO2 ︣

· CCS CO2 CO2

·

·

ÅCOŇ

Å COŇ

COŇ

Å COŇ

Å ṕ
Ṗ COŇ

ṕ Ṗ

Å

COŇ

CO2

ḲIGCCṕ Ṗ
¸ COŇ

2,000 /ỹ-COŇ

¸ COŇ
¸

ṕ Ṗ
¸ 2024 3

2,000 /ỹ-COŇ

¸ LNG

¸

4,000 / ỹ-COŇ
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CO2 ṕ Ṗ

· CO2 שּ ḭ ︡ CO2 ︣ ṇּצ כֿךּקּ צּ

טּ ḭ צּ Ḯ

(4776t/d)
 KS-1TM

/

 Petra Nova

/

RITE 

Ḳ  Vol.55

ḲRITE CO2

ṕ Ṗ  ṇ ṇ  ṇ ṇ ṇ ṕ 6 Ṗ
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CO2 ṕ Ṗ

· ṇּצ ḭשּאל צּ טּ לּךּ טּצּ ḭצּ

צּ כֿךּ צּ Ḯ צּ ḭשּ ḱ צּ ךּקּ צּ Ḯ

CO2 129.7 kWh/t -CO2

CO2

2000 /t -CO2

/JFE COURSE50 (2012)

CO2

/  (2020) 

ḲNEDO COURSE50

Ḳ  (2020 Ṗ

ṕ Ṗ  ṇ ṇ  ṇ ṇ ṇ ṕ 6 Ṗ
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CO2 ṕ Ṗ

· CO2 צּ טּ ḭ צּ טּ ḭצּ צּ Ḯ ︣

צּ Ḯ

(2019)

Ṋ

CO2

CO2

¬ º

/RITE

Ḳ ṇ  (2019) Ḳ ṇ  (2021) ḲRITE CO2  (2020)

ṕ Ṗ  ṇ ṇ  ṇ ṇ ṇ ṕ 6 Ṗ
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CO2 ṕ Ṗ

· ḭ צּ Ḯֿךּלּכ ￼ḭ ךּ

︡ ḭ ︢ ︡ḭ CO2 בֿ כֿשּךּ צּ Ḯ

LNG CO2

CO2

Ṋ (2021)

(CO2 ) ( )
CO2

Ḳ  (2021) Ḳ 58

CO2

CO2

ḲSCEJ 42nd Autumn Meeting Ṋ ON/OFF CO2

/

MIT (2019) ḲEnergy Environ. Sci., 2019 , 12, 3530--3547

ṕ Ṗ  ṇ ṇ  ṇ ṇ ṇ ṕ 6 Ṗ
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ṇ ︡ שּךּ

· נּ ḭ וֹףּ ḭ ḭ

︡ḭ Ḯ

ẑ ḭCOŇנּ ṕ Ṗ ךּ LCA ḭ ︣ כֿ צּ Ḯ

LCAḲLife Cycle Assessment ṕ Ṗ

ṕ Ṗ ṕ2023 6 Ṗ
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ṇ ṇ ︡ ṇ

· ṇ ṇ ︡ḭ ṇ ḭ ḭ ḭ שּ ḭ

COŇ ệ Ḯ 5,327 ẑḮ

ẑ

ÅCOŇ

ẓ COŇ

ẑ

Å

COŇ
ẓ COŇ

ṕSAF: SustainableAviation FuelṖ
Å SAF
ẓ SAF ṕATJṖ

100 /L

Å

ẓ

Å

ẓ ṕ
Ṗ

LPG
Å LP
ẓ LP

Å

ẓ

Å COŇ
ṕ Ṗ

ẓ COŇ ṕ
Ṗ

Å

ẓ

ṕCOŇ
Ṗ

ԇ֥֔Ԋ֪ԃ

1/3

CO2

ẑ Ḳ1.ṕ2022/1/28 Ṗ; 2.ṕ2022/4/19 Ṗ; 3.ṕ2022/2/18 Ṗ; 4.ṕ2023/3/22 Ṗ; 5.ṕ2022/5/13 Ṗ

1.  / ẑ 2. ẑ 3. ẑ

4. ẑ

5. COŇ ẑ

ẑ ṕ2025 11 Ṗ
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ṇ ךּ
·2019 ḭ Ḯ ṇ ︡
COŇ ︡ ḭ ṇ ḭ ḱ ︣ כֿ

ḭ ṇ ḱ Ḯ

· ḭ SAFḭ COŇ ṇ ḭ ṇ ḭ
10 צּ Ḯ

https://osakikamijima -carbon -recycling.nedo.go.jp/

(1 ) (Ỉ )(3 )

ṕ2023 9 Ṗ IEATCPṕICSC
GHGṖ
ṕ2025 3 Ṗ CCUS

CCUS

CR NEDO

CR

ṇ ¢20 ¢21 ¢22 ¢23 ¢24 Ψ2 5 Ω2 6 Ψ2 7 Ψ2 8 Ψ2 9 Ψ3 0 Ω3 1

ṇ

ṇ PJ( ) CO2 IGCC

COŇ

ṕ Ṗ

COŇ

https://osakikamijima-carbon-recycling.nedo.go.jp/
https://osakikamijima-carbon-recycling.nedo.go.jp/
https://osakikamijima-carbon-recycling.nedo.go.jp/
https://osakikamijima-carbon-recycling.nedo.go.jp/
https://osakikamijima-carbon-recycling.nedo.go.jp/
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ṇ וֹףּ

Gas- to -Lipids

¸ CO2(Gas) DHAḯ
 (Lipids)

Gas-to -Lipids

ṕ Ḳ Ṗ

ךּ ṇ

¸ COŇ

ṕ Ḳ Ṗ

¸ טּ

פּ
Ḯṕ ḭIMATṖ
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︣
ṇ

¸ CO2
CO

CO2

ṕ Ḳ Ṗ

ṇ SiC

¸ Si
CO2

ṕ Ḳ Ṗ

ṇ LPG

ÇO2 ︡ ṇ
LPG

כֿלּ ḭ ṇ
LPG ︣Ḯ

ṕ ḲENEOS ṇ Ṗ

ṇ וֹףּ
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¸ ṇ ḭCOŇ אל ḭ︣ COŇ
ṇ צּ Ḯ ︢ ḭCOŇ ︣שּקּ כֿ ḭ

Ḯ ḭCOŇ צּ טּ Ḯ 

¸ ṇ ṇ ךּףּ ḭ צּ ךּ
כֿ פּ ḭ ךּ ︡ שּךּ Ḯ

NEDO ךּףּ GI ךּףּ
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CCS ṇ ṇ וֹףּ צּ
¸ צּ ḭCCS ṇ ṇ ךּ ḭCO2 ḱ ḭ ḭ ךּףּ
︣ ḭ ḱ פּ ︡ CCS Ḯ

¸ CCS ḭ2030 צּ כֿ ḭ2023נּ ḭ
ḭCCS ṇ ṇ ︡ ḭ צּ צּ ︣

ךּ ḱ Ḯ

7
CO2

ü NEDO CO2

ü 20%
CO2

ü CO2

ü CO2 CO2 ṕ Ṗ

ü

ü

7
CO2

ü

ü CO2 ṕ Ṗ

ṕ Ṗ

CO2

Northern  Lights
CO2

CO2

CO2
10
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¸ 2030 2050

¸ Ễ ṕ 30ṾṖ

Ḳ ṕ Ṗ

ṕ Ṗ
ṕ Ṗ HP

ṕ Ṗ

Ḳṕ Ṗ

Ḳṕ Ṗ

Ḳṕ Ṗ

Ḳṕ Ṗ
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ṡ Ṣ

¸

¸ 2025 Ễ ỉ

V

ṕ Ṗ

V

V ṕ
Ṗ

V2040 20GW

V ṕ
Ṗ

2025

V

V

Ṅ

V

V Ṍ

VGI 2025 20
/kWh 2030 14 /kWh

2040
10 ṕẑṖ 

Ṍ14 /kWh
ṕẑṖ

V

VGX
2030

GW

V ṕ

Ṗ

V Ṅ

ẑ ṕ Ṗ



ṕ Ṗ ṕ Ṗ
ṕ2030 ṌṖ ṕ2040 ṌṖ

Ṍ MW/ ểGW/ Ṍ GW/ GW/ Ṍ

20 /kWh Ṍ14 /kWh 10 /kWh ẑṌ14 /kWh
ẑ ︣

כֿ צּ

V פּ
ḭ פּ
בֿ

V שּ

V צּ
פּ ︡

V ḱ שּ
Ḳ20GW
Ḳ500GWṌ

V ︡ ḭ

︡
(2025 פּ )

V

V 2030 GW ︡ ḭ
ṇ וֹ

ṕ2024 9 פּ ḭ2024 12 Ṗ

V 2025 20 /kWh ḭ2030 14 /kWh GIוֹ
Ḯ וֹ

V GI ṕ2024 9 ḭ2025 9
Ṗ

וֹ

V

V ︣

V ḱ

ṕ2025 ṌṖ

77



¸ 2025 20 /kWh 2030 14 /kWh

¸ Ṅ ṕ2024 3 9
2025 9 Ṗ

78

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

ṥ Ṧ

ṥ Ṧ

ṥ Ṧ

ṥ Ṧ

ểṖ

ỄṖ ṕTRLḲ5Ṗ

ẑ ︣

ểṖ ṕTRLḲỈṖ

ẑ ︡ ︣

ỄṖ ṕTRLḲỉṖ

ẑ ︡ ḱ

ểṖ
ẑ ︣

ỄṖ ︡ ṕTRLḲỈṖ
ẑ ︡ ︣

ễṖ ṕTRLḲỉṖ
ẑ ︡ ḱ

ểṖ ḱ
ỄṖ
ễṖ ḱ
ỆṖ ṕ2024 פּ Ṗ

ệṖ

ẑ20259



ṕ Ṗ

¸ 2025 4  
3 3 2030 300MWṕ 200MWṖ

¸ 2024 9 2030 14 /kWh

Ḳ ṕ Ṗ HD 2024 9
79

 

ḲAGC

Ḳ KDDI YKK AP  ṕ  Ṗ
ṕẑ ṖḲ INPEX MOL PLUS( CVC)

Ḳ( )

Ḳ  HD( )HP

Ḳ ṕ Ṗ
NTT ṕ ṖḲ( )
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¸ 2030 GW

¸ 5 3145 GW
2027 100MW

¸ GX

Ṯ ṯ

Ḳ HP

100MW
2030 GW

to
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Ṍ Ṍ

¸

Ẇ Ḳ 10kg/
ẑ

ṕỌṖ

ṕBṖ

Ẇ
Ẇ

ẑ

ễ ṕ2028 Ṗ

ṕ Ḳ Ṗ

6kg/

ṕ Ḳ Ṗ

ṕ Ṗ
ṕ Ṗ



ףּ Ḳ

2. 

3. ṇ

1. 

Ẍ

Ẍ

4. 

וֹ

2050 ṇ ṇ 2030 ︣ ḭ ḱ ︣

בֿ וֹ ︣ כֿ ḭ וֹףּ ︣ ︡ḭ

ḭ GX Ḯ

ṕ ḱ Ṗ

ṥ Ị 5,000 ṕ5,020 ṖṦ

בֿ ḭוֹ ︣ ḱ ︡ ︣Ḯ

ṇ

ṕ Ḳ ḭ Ḳ2/3 ḭ3/4 Ṗ

ḭ ḱẌ

ỉ Ṍ

ṇ Ḳ03 -5521 -8233

Ḳ0570 -028 -341

ṇ ṇḱ ṇ ṇ Ḳ03 -3501 -4031

ḭֿכ צּ טּ

צּ טּ ḭ טּ ḭ צּ צּ 30% ḭ

ṇ צּ טּ Ḯ ḭ

וֹףּ ḭ

ṇ נּ ḭ צּ ךּ ︣ Ḯ

ḱ

וֹ ṕ Ṗ ḭ

נּ ︣ Ḯ

צּ פּ︡ ḱ ḱ וֹףּ ḭ

︣ ḱ ︣ Ḯ

Ṯ ṯ

ḱ טּצּ צּ כֿךּ

ḱ ḭ

ḱ ḱ ︣ ṇ

ḱ ṇ ṇ

ṇ

Ḳ

82



GW ṕ5 Ṗ

ṕ20 Ṗ

ṕ2025 5 Ṗ

¸ ị4 ṕ172 Ṗ

¸ 2040 ỄGW

¸ 5 GW 20

Ẇ
ḱ2035 Ḳ ểGW
ḱ2040 Ḳ ỄGW

Ẇ
ṕ10/10 Ṗ

Ẇ ḭ ḭ פּ
ṡּךּט PSC Ṣ
Ẇ

ẆJ ḭּט￼
ḭ
ễ

Ẇ ṇ
ṕ 250m Ṗ Ḯ

Ẇ נּ ḭ
︡

J ṕ Ṗ

Ẇ ￼ PayPay ṇ
Ẇ
Ẇ ︡פּ

83

צּ

PayPay  
Ḳ
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ṕ Ṗ
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ỦṖ ḱ
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Ẇ

Ẇ

Ẇ

ṕ Ṗ

Ẇ

Ẇ

EEZ

6

ṕEEZṖ

¸

LCOE

ṕ Ṗ

200
Oil Ẁ Gas 10 ,000

) IRENA, Renewable power generation costs in 2014 , 2018 -2024  

0.208

0.17 0.18
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) Port of Esbjerg, https : //portesbjerg .dk/en/about -us/jobs ,
: 2025 / 9/ 25 , Port of Esbjerg Annual Report 2018

https://portesbjerg.dk/en/about-us/jobs
https://portesbjerg.dk/en/about-us/jobs
https://portesbjerg.dk/en/about-us/jobs
https://portesbjerg.dk/en/about-us/jobs
https://portesbjerg.dk/en/about-us/jobs
https://portesbjerg.dk/en/about-us/jobs
https://portesbjerg.dk/en/about-us/jobs


kW ẑể
ẑỄ

( /kWh)

ṕ Ṗ 1.7 36 2026.1 ERE INPEX

41.5 13.26 2028.12 C-Tech

73.0 11.99 2030.12 C-Tech  

37.0 16.49 2028.9 C-Tech

37.5 3 2029.6 ERE

31.5 3 2028.6 JERA

68.4 3 2029.6 RWE Offshore Wind Japan 

42.0 22.18 2029.8

ṕ Ṗ 61.5 3 2030.6 JERA

45.0 3 2030.6 BP Iota Holdings Limited

25Ṍ32

91Ṍ114

91Ṍ114

 56Ṍ71

44Ṍ56

ṕ Ṗ 30

37

50

40

41

48

ṕ Ṗ ṕ Ṗ

ṕ Ṗ ṕ Ṗ

ṕ Ṗ ṕ Ṗ

ṕ Ṗ

ṕ Ṗ

ṕ Ṗ ṕ Ṗ

ṕ Ṗ

ṕ Ṗ

Ṯ ṯ 

Ḳ 4.5GW 0.9Ṿ
ṕ 0.01GWṖ

2030 Ḳ 23.6GW  5%
ṕ 5.7GW 1.8% Ṗ

Ṯ ṯ

2030  10GWṊ2040  30 -45GW
ṕ  2040  15GW Ṗ

Ṯ ṕ Ṗṯ

2040  65Ṿ

1

2

180 kW

3

110 kW

ṥ Ṧ
ẇ ẇ ẇ
ẇGI ṕ Ṗ

ṕ Ṗ

טּ

ṕ Ṗ

ḱ

ḱ

ḱ ḱ

ṕ Ṗ

ḱ

ṕ Ṗ

ḱ ḱ

ṕ Ṗ

︣ךּ

ḱ ṕ Ṗ

ṕ Ṗ

ṕ ḱ Ṗ

ṕ Ṗ

ṕ Ṗ

ṕ Ṗ

ṕ Ṗ

ṕ Ṗ

ṕ Ṗ
ṕ Ṗ

ךּ קּ
ẑ2 FIT Ḯ
     Ṍ FIP Ḯ

GI

ẑ1 ךּ ḭ שּ
Ḯ ḭ צּ ︡ ךּ

ḭ ṇ ︡ ךּףּ ︣
טּ ḭ ︢ לּ︡ Ḯ

ḱ

86



ṕ Ṗ

ṕ Ṗ

ẑ EEZ

¸ ṕEEZṖ

¸ 3 Ỉ

87

ẑ ṕ Ṗ ṕEEZṖ
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¸ EEZ

¸

¸ Ị Ị ẑ

¸ 11 ṕJWPA,ECOWIND,FLOWRA,FLOWCON Ṗ 8 ṕ RP, Ṗ
3 ṕ , GE Ṗ 11 ṕ , Ṗ 6 ṕ , Ṗ

ṕ Ṗ

¸ 2040 15GW

ṕ 30GWṌ45GWṖ

¸ 2029

Å

Å

ÅJOGMEC EEZ

ṕ Ṗ

¸ 2040
65Ṿ

¸ 2040
4

Å

Å

Å

ṕ Ṗ

¸ 2040
30GW

¸ 2030
10

Å

Å

ṕ 2 ṖṌ Ṍ ẑ20258 8



ṕỒỔ Ṗ

ṙ 680 Ṛ
ṕ ể, 2021~30 Ṗ

ṙ 1420 Ṛṕ 2, 2024~32 Ṗ

Ṯ ṙ2,100 Ṛṯ

¸ ṕ10MW 10 300m Ṗ

¸ 2021
2024

ṕ Ṗ

¸ EEZ ṕ Ṗ

89

Ḳ12ỘỢ ú2
Ḳ
ṕJMUṖ
Ḳ400m

2024Ṍ

2029Ṍ

Ḳ12ỘỢ ú1
Ḳ
ṕ Ṗ
Ḳ100m

2024Ṍ

2029Ṍ

(500m )

O&M

O&M



¸ ṕFLOWRAṖ
2024 ễ

¸

¸ / /  

90

ṕFLOWRA Ṗ

Ṯ ṯ Ṯ Ṋ Ṋ ṯ

/ /

ṕ Ṗ

ḲShutterstock

ORE Catapult DI Energy Innovation 
Norway

Ṯ ṯ

/ /

ṮFLOWRAṯ
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וֹ

Supercritical Geothermal

ṇ ṇ
Closed-loop Geothermal System

EGS
Enhanced Geothermal Systems

ḱ ḱ פּ
פּ ︡ Ḯ

(
פּ( ︡ Ḯ

ךּ
︡ḭ אל Ḯ

︡ḭ
ḱ ︡ Ḯ

3km
Ṍ350ṹ

3Ṍ6km
400Ṍ600ṹ

1.5Ṍ2km
200~350 ṹ

1km

ḱ

ṇ
︡ḭ



טּצּ  Ҧ ḱ

 ẓ 

צּ  ẓ 

ḱ  ẓ 

ṇ

·¬ º נּ ḭ פּ ︡ אל ︣
צּ טּ ḭ ︣ Ḯ

· ḭ צּ ṇ ṇ לּ ḭ נּ ḭ
ṇ ṇ ḭ ṇ ṇ ḭ ṇ ︣ ḱ ḭ

ḭ צּ טּ Ḯ

93

וֹ

וֹףּ ︣

ṕ ḱ ḱ Ṗ וֹ

לּ ṕ ḱ Ṗ אל

︣ אלקּ

︡ ךּ ṇ



Å ṇ Ḯ
DOE ḭוֹ

Superhot Rock ṕ
Ṗ ︡ḭ Ḯ

ṕ Ṗ

94

וֹ

Å ṇ Ḯ
ṇ ṇ

וֹ ḭ Ḯ
ḭ Ḯ

Å ṇ Ḯ
Google EGS
3,500kW ṇ ṇ

Ḯ Ḯ

ẑ ḲMazama Energy ṇ ṇ ẑ Ḳ ṇ ṇ
ẑ ḲGoogle ṇ ṇ



0.0

5.0

10.0

︡
ṇ

95

וֹ ṇ

· כֿ ḭ ṇ 1 ︡ 2030 ḭ
ṇ 2 ︡ 2030 ḭ
ṇ 3 ︡ ︣Ḯ

ü וֹ

ü ṕ ḱ Ṗ וֹ
ü ḱ וֹ
ü וֹ

ṇ ể ṇ Ễ ṇ ễ

ü

ü וֹ ṕ ḭ Ṗ
ü ḭ

2026 2030 2040 2050

2040 Ḳ1.4GW

[GW]

ḱ

ẑ ︡ ךּ ḭ אלצּ ︣ כֿ ḭאל צּ אל Ḯ
ḭ אל ḭ ︣ טּצּ Ḯ

2050 Ḳ7.7GW



ṇ וֹ

96

ṇ וֹ

· ṇ ︢ וֹ ḭ

ḱ ḭ פּ ︢ ḭ ︣ כֿ צּ Ḯ

ḱ ︢ ḱ

ḱ וֹ ṕ Ṗ

︡

︣ ḱ

ḱ וֹ

ḱ

ḭ וֹ
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¸

¸ 2030

¸

ÉNuScaleṕNuScale SMRṖ

SMRṕ Ṗ
ḱ ṇ ṇ

ÉGE
ṕBWRX-300Ṗ

É ṕ Ṗ
É ṕ Ṗ

É ITERṕ Ṗ

¸

¸

¸GX
2023
HTTR

¸HTTR 2025
3

É

ṕSRZ-1200Ṗ

¸

¸

¸GX
2023

¸ 2024 7
JAEA

JAEA

¸

¸

ṕATENAṖ

¸

¸ 30 kW

¸

2030

¸

98



ṕ ḲSRZ-1200 Ṗ

V Ễ ễ

V

V

V

ẑ ṕ Ṗ

A

B C

ểF

SRZ-1200

SRZ-1200

99



· 30 kW Ḯ ḭ ḭ ︡ צּ Ḯ
· ḱ ︣ ḭלּ Ḯ

SMRṕ Ṗ

100

BWRX -300 ṕ GE Hitachi Ṗ
Ṯ ṯ
Å GE Hitachi GE

30 kW BWR SMR
Å 2021 12 2 OPG

2030

Å GE

Ṯ ṯ
Å

7
Å

NuScale SMRṕ NuScale Ṗ
Ṯ ṯ
Å 2007 SMR NuScale

PWR SMR 1 5Ṍ7.7 kW
12 ṕ 60Ṍ92 kWṖ

Å

2029
Å IHI

Ṯ ṯ
Å

Å



ṕMAṖ

· ḭ ḭ ḭ פּ ḭ קּ קּ ︣
כֿ צּ Ḯ

· ḭ צּ ︣ 10צּ פּ 300 ︣ כֿ ḭ
טּ ḭ Ḯ

ṇ

1/4 1/7

(Sv)

10   8 300

ṕ Ṗ

ṕ Ṗ

ṕ Ṗ

MOX

Mixed Oxide

1/4
8,000

1/7
300

MOX

ṕ
Ṗ

ṕ Ṗ
MOX

MOX

MOX
ẓMOX

ṕ Ṗ
 

MOX

Ṭ

101



· 2023 3 ḭ ḱ לּ ṕ Ṗ ḭ7 12
ṇ ṇ ךּףּ ḭ ︡ FBR צּ ︣

ṣ Ṥ ḭ ︡ ︡ ḭGX
︡ 9 פּ Ḯ

· Ḳ1,714 ṕ2023Ṍ27 Ṗ
· 2024 7 ḭ ︣ ḭ ︡

בֿ שּךּ ṕ Ṗ לּ ︡ ḭ
JAEA Ḯ

· ḭ R&D ךּ ḭ
2024 12 ḭ  WG ךּףּ ḭ 60 kW ︣ כֿ
︡ Ḯ

Ṯ ṯ 

2023 Ḳ   23/7/12

2024 Ṍ2028 Ḳ  

2026 Ḳ  

2028 Ḳ

ẑ ( 4 12 23  )

Ṯ ṕ Ṗṯ
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· ךּףּ ḭ ḱ וֹףּ ḭ וֹףּ ︡ ḭ פּ
צּ Ḯ

· 950ṹ צּ כֿ פּ ḭ ṇ צּ Ḯ

ṕ950 ṹṖ
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